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NEW
AZIMlITH

ROTATOR
Modal KR-400

LIM 101 OSCAR 6-1, Moonbounce . eIC . .........
dUlY .. leleCtn cal brak. llimtllWllcttor•.
1 mn. /18C1degl . 8$. Rugged ... _ Itherpoool .
A1t,a:t.... d1rectoon irdiCllIOf.

KLM
2 METER ANTENNAS
The antennas in this series will
beal all comers ! Ind iv idually, these
antennas are doing a tremendous
job where high gain, FIB ratio and
low VSWR are important .. . in VHF
DX contests to r example, Many are
stacking the m tor moon bounce
and trope work using ava ilable KLM
baluns and couplers. Inc luded in
the series are antennas with 7, a,
9, 11 , 12, 14 and 16 e lements, all
providing broad coverage. 143.5
to 148.5MHz (without tuning) plus
exceptionally high gain.

AIyplulanlenn., (KL M.1« .148·1.)
E......nl.' 1'"
Ga in, 1"'.2db Id'pole 'e le ,e"Ce f
e..m wldlh , 18lleg,ees @ Jdb pls
Boom' 208" l5283mm ) WgI ., 9 It>!; ( '" KG )

NEW ELEVATION ROTATOR
Model KA-SOO

149.95

Ideal lor mo. HF trtIanders and VHF.".y.
,....,..... dUly .. Ielectncal bra •• flmll lWC hH.
1_.I360deg,ees. Rugged ".,proof,A",_ dI'ectlon ndlcator.

KLM
20 METER
MONOBANDER
Do you operate both phone and CW and so are toreee to
compromise with higher VSWA on one Of the other mode?
Nol with thllKlM 20 meter monobenderl Multiple driven
elements and other Kl M assign exclusives, give broad
band action, low VSWA oyer 13.9 to 14.4MHz. FIB (and
sides) ratio is excellent. gain is exceptionally high.
(9.75 dipole relerence) . Impedance is 200 ohms balanced
(matched w!KUA's 4:1 4KW p.e.p. balun (optionally
available). Assembly is simple andlasl .

O!her KlM beams lor 40,15 and 10 meters feature dual
driven elements lor highgain. FIB ralio and low VSWA
over both phone and CW band sections. AI.o. a 7 elemanl
log periodIc wl26' IlKning radius. 30' boom (3", 76 mm)
o tttat gl..... contlnuoua COVl8rag.. l~30MHll

Makes an excelant NO TRAP, 20 -15-10 metel beam wi1h
gains equivalenllo long boom. 3 element Vagi. Matches
50 ohm line w/4KW p.e.p. balun (supplied),

5 11'11 alu .........11: Boom' "'2' , 3'" (16fN-nID
TUfnlonv -"us, 28' Wit' MIbs. (29 04l<Gj

KLM 70
CENTIMETER

ANTENNAS

' KLM ModotI432·16-LBco.....
430- "'3 '" MHz only

At your 6H...... Wrlla tor o..c:ript l.... catlolog.

KlM . . . big, broad, super
performance line of beam antennas
with the same " take charge" Big Stick
leverage from forty meters to seventy centi-
meters! Covers the whole band.' Cleaner patterns and
lower VSWR are attributable to sophisticated designs
featuring muttiple driven elements, opnrnized between
element spacings and KLM's custom insulators.

KLMelectronics
17025 Laurel Road, Morgan Hi. CA95037 (408) 226-1780, (408) 779--7363

Every KLM antenna ... HF through UHF... is a carefully crafted product.
engineered for maximum mechanical strength consistent with low weight ...
is corrosive- resistive with stainless steel hardware and 6063-T832 aluminum ...
uses high strength. low-loss insulation materials and castings.

Don't be second best in HF or VHF contests, Oscar,
Moon bounce, trope ... penetrate the

The line series 01 UHF antennas
consists of 6,14 and 27 element

high gain, broad coverage
antennas (6 and 14 element Iypes
are rear mountable). AlI.ntenn••
(excepl lhe 432· 16-lB) CO'I.r 420
450 MHz wlthout,..d for tuning .

These are ideal, maximum gain
anlennas lor po;r.Ho-poinl Of

repeater control applications.
Mavailab!e long boom 12' modal}.

Optimizad at 432 t 2MHl, is par·
ticularty desifable lor EME and

OXcommunicalions. Eight olthese
beams. using KlM high efficiency
coupIefs are comparable 10 a 128

elemer'll. ertended, expanded
collinear array.

A typ4m1 .nl.....' (KLM-420-.70 ·1.)
IE........I'" , .

G....., 11 .5db ld~ 11N<ance)
e-m_h: 18dl9_@3dbpl• .

01_1, Boom : l ' (25 _I.
E......... WO (9 5nwn)
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Market Today
$429.00 list

Rotor in the

WRSOO ROTOR
The Wilson WR50 0 Rotor has
780 inc h Ibs . o f t urni ng torque
before stalling .

In addition, a Spec ial Braki llQ
System re q u ires 1300 inch Ibs.
of to rque be fore wi ndm illi ng 
This is more than twice the
b raking ability of the other
comparab le roto r being mar
keted.

Full 98 Ste e l Ball Bear ing race
way assures e lim inat ion o f side
torque jammi ng w hen a c to r is
mounted in line with the mast .

Re comme nded f or antennas of
7.5 sq. ft . o r less . . . weighs
201bs.

Tho
WR500 Rotor .. $119.95 List

The Finest
WR 1000 .

WR 1000 ROTOR

AMATEUR ANTENNAS

The Rotor everyone has been w ai ting years for 
capable of the largest arrays up to 25 sq . t tc-S c c e r tor
to p rop pitches - F ull 4.000 inch Ibs. of turning

torque. Braking system requires 12 ,0 0 0
inch tbs . before over-rldtng - accepts
2" - 3" masts - Weighs 60 lbs. - Size:
11" diameter, 19 " high.

WR 500 ROTOR

A ll W,lson MoMhand and Duob.nd bea m, h",," 'he followi ng common f••' ur."
· Ta".' SW"'lod Tubmg • AdJu" ab le 52 n Gamma M.'en
· Full Com p,e",on Clamp, • Qua lnv A lu m,num
• No Ho les O"lIed ,n E le men " • Ha nd le 4k...
• ]" 0' J" Alum ;n um Booms . He""v Ex u uded Element !O Boom Mo unt

Tile DBJ3 i . lhe ne....." add i!i<>" 10 tho W,loo" Ii"" o f anten na•. De,ign ed fo, the
.mateu r who wants . I'ghhw ,ght econom ical amen na pack age . Ihe DBJ3 compli.
.....nts t he 11I204 fo, an • • cellem OX." co mbi"a,;on.

Tt>e Wilson 204 0' tt>e be" a nd mo <l econom ical . ,,,enna of i" type o n t he mark et
Four eleme n" on a 26' boom plu•• Gamma Malch 1"0 ba lun ,<tqu ired l ma ke l o r
h'gh performa nce o n CW II< ~on••"'0" tho en,,,. 20 met. r band . The 20 4 Mono
bander i. built rugged al tile h igh ,,'... POin,,_ U,'og taper , waged ,lOlled lu bi r>g
permit. la,gef diamete, lub....g whe'. il coun". for rn• • imum ,trony!h wi t l> m in imum
wmd loa di r>g

WR 1000 ROTOR
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SST-64
CRANK·UP
TOWER

\

WILSON AMATEUR ANTENNA SPECIFICATIONS

•

FROM Wilson
AMATEUR: ANTENNAS· ROTORS· TOWERS

\ I

NO

,- f .....·,. f ",nU .
_. ,- T"'.... ~- w;... ~_'.. - lh_- ~.. _R..... $;do R..... - ~- ,- R....... •• .. 80 MPH ~.. _.

.0 '-- .., .., .., {ft,1 ,_. {ft.1 {h.1 {.... h.l 11".1 11...1 "".1 .~

"JOO .. U .. .. •• , 70'0" J&'O" " ... ,.. ". . 7....00
.,120 .. 03 .0 " " .. , JG'O'" 32'0" 10.5 '" .. '" '20 .00
.,U O .. U .O " .. .. • 3.·.·· 21"0" • .a '"

,. .. 201.00

.,20' .. ' 0 .0 .. .. " • 3.·.·· 22·e- U ,.. .. .. "'.00

.,203 .. •• .. .. " a J"O" 20'~ " ~,25 ... " .. 12&.00

.,1 &e " 12.0 ,. .. " • 2.·J·· 11'0" .. ... .. .. .~• .OO

.,1 .. " l G.G " .. " • 2" J" 18·.·· •• .. .. " 10'.GO

.,1 13 " •• .. .. n , 20 '3" U 'G" " .. "
,. It.GO

.,1 0. .. 13 .~ " .. .. , "'0" 22'0 " " n . .. " 2".00

.,. 0 . .. 13,0 " ae " • '.·O~
18" ., .. .. ,. " 1" .00

.,10. .. 12 ,0 " .. " • "'0" 18·.·· " .. " aa '011.00

"'03 " " .. .. ," , "'0" 10 '0 " ,. .. .. .. J'.oo

on' .. 02,0 " .. .. • JI ·.·· 27'0" 12 .n '" .. '" 3... .00

" '0 .0 " .. • 2"J"
oau " " .. .. " • 2. 'J'" .~.... ,. m " " ''''.00

" • 0 .0 .. ae , 1.'0"
0 8 33 " •• .. ae n , 2"3'" U'2" •• .. .. " '0'.00.. •• .. .. , " '0 "

3 CRANK·UP
TOWER MODELS

AVAILABLE
TT45 FR EESTANDING
CRANK-UP TOWER. 45 Ft.
The TT-45 wi ll support 9 sq. ft . at
a height of 39 ft. freestandi ng
when proper ly bracketed to a
house or wall at t he 8 ft . level.
The loads decrease as the tower .:'t~~~
extensio n Mast is leng thened
(Load s are based al 50 mph and
load permitted on t he tower de
creases with increases in wi nd
speed o~er 50 mph!. The tower

can be completely freestand ing -":::<~f~::~-Wilh O" r new co ncrete o r tower
rotat ing bases. whi ch allow th e
lO se of our ra ising fixt ure. Using
lhese ac cessories. t he lowers can
be installed by one ma n easily.

List .. ..$310.00

FOR THE TOWERING SIGNAL ·
WILSON' S SST·64 GUYED
CRANK·UP TOWER , 64 Ft.
All steel tubing is galvanized pia ·
led and co ntcrms to ASTM speci·
ficat io r;s for years of ma inten·
ance free service. The SST·64 is
made of 4 sections, be ing 4.5",
3.5", 2 .5" a nd 2". These large
d iame ters give unexce lled strength
and vir t"ally makes the lh in push·
up poles a thing 01 the past . The
large loads of today's antennas
mak e t he Wilson SST-64 the best
value on the market today.

List, . ..S37!>.00
THE WILSON GT-46 GUYED
CRANK-UP TOWER , 46 Ft.
The GT-46 leatures quality con
struct io n and materialS, with the
stab ilit y 01 the Guyed System,
FEATURES OF THE GT·46:
• Low cost • High capacity . all
stee l. Conforms to ASTM (Ameri 
can Standard of Testing Mater ials)
• Fu lly galvanized . 800 lb. winch
sta ndard . Guy kits aveilable lor 1.' ¥ ...... ;-'1?,,,,iJ;til
factory recommended installa· I,,!~i; ~.• -, )',':;~:f
ncos • 2000 lb. raISing cable stan· ~<;"r.~:f~ ·".. : ~'(.<::
dard (Aircraft O"al ityl • Can be ~)~',;; " .,__ , ,:..~,,"

root mounted for extra height ~ . ',:. : ,'-'
• Great looking, slim flag pole de· ','
sign, for the ecology minded.

List . . . . $219.00

FOR THE NAME OF YOUR
NEAREST AMA TEUR DEA LER

A VAILASLE THRU YOUR LOCAL DEALER
•

OR FOR A FREE CA TALOG OF
THE ABOVE PRODUCTS. CONTACT:

Wilson Electronics Corp.
4288 SO. POLARI S AV ENUE • LAS VEGAS, NEVADA 89103 • (702) 739·1931 • TELE X 684·522



ICOM INTRODUCES
THE REVOLUTION IN
VFO TECHNOLOGY

Introducing the IC-245, 144-148 MHz FM Transceiver

SPECIFICATIONS

• V..lid with SSB Ada pter only

The VFO Revolution goes mobile with the unique,
(COM developed LSI synthesizer with 4 digit LED
readout. The IC·245 offers the most for mobile on the
market. The easy to use tuning knob moves accurately
over 50 detent steps and assures excellent control as
easily as steering the vehicle. With its optional adapter,
the IC·245 puts you into all mode operation on 12V
DC power with a compact dash-mounted transceiver.
In FM, the synthesizer command frequency is displayed
in 5 KHz steps from 146 to 148 MHz, and with the side
band adapter the step rate drops to 100Hz from 144 to
146 MHz. For maximum repeater flexibility, the trans
mit and receive frequencies are independently pro
gramable on any separation. The IC·245 even comes
equipped with a multiple pin Molex connector for re
mote control.

The IC-245 is a product of the revolution in VFO
design, from its new style front panel, to its excellent
mechanical rigidity and Large Scale Integrated Cir
cuitry. Your IC·245 will give you the most for mobile.

GENERAL
Fr~unlCY COOl'l'Ug..
Moon

Suppl)l Va/fogt'
Sir" ( m mJ
WeIght (kgJ

TRANSMITTER
TX Output

Com"" Supp,.,...lon
Spurious Radlorton
Moximurn Frl'quf'ncy
DevIation
Mlcrophon.. /mprda ncl'

REC£lVER:
S nd1tftolty

SYNTHESIZER:
FTnlu",C)' Rllng~

Su.,. sa~

Srobillty

· 144.00 to 148.00 MIh
FM (F3)

· SSB (A3J,. CUi (AI'
DC J3.8V ::15 ';'
900 x 155W x 235D
2.7

F310W
. A3J lOW{PEP},Al lOW
40 dB or bdt""
- 60 dB or les, b~low coml'l"

::5 KfU
600 ohm,

.A3J. AI 0.5 microvolt Input
git>n JOdB S +NIN or bofflt'f"
F3 0.6 mlCf"O(lol t or Ins /or
20 dB qult'tlng S -'1<J +DiN
llt J microool t Input. 30 dB
~8 dB or Ina (FJ,
- 6() dB or bntt'f"

J44 MH, to J48 MH,
5 KH,/orFM

•Joo H;, or 5 KH;,/ or SSB
~ C In th~ rong~ 01 - JQ to
- 6() C. :: 0.OOOOI45~~C

THE BEGINNING OF THE leOM VFO REVOLUTION!

VHFIUHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Diltrlbuted by :

ICOM
ICOM WEST, INC.
SUite 3
13256 Northrup Way
Bellevue. Wash. 98005
(206) 747-9020

ICOM EAST, INC.
SUite 307
3331 r owerwooo Dnve
Dallas. t exas 75234
(214) 620-2780

ICOM CANADA
7087 VIctoria Dnve
Vancouver B.C. V5P 3Y9
Canada
(604)321. 1833
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EDITORIAL BY WA YNE GREEN

4

Are you r dub meetings $0 mudl
fun that at l~t 75'll1 and etten 90%
o f the club members come to each
meeting ... and you have a tough job
get ting them to go home after the
meeting?

Okay, so a lot of clubs need ideM
to get thi ngs moving. Before I throw
some out on the table lor you, I want
to make sure t ba t , gel leedlack. If
you have any ideas going for your
club that I don 't mention, please do
a ll of us a favor and send in a let ter
telling uS about it. If $OI1ll' of m y ideas
perk things UP. let us a ll know about
t ha i, 100.

One of the functions o f a ham cl ub
these daY1' ;s to help recruit more
barns, Th is means that all members o f
the club are de ley<lted to do all they
can to interest newcomers ... getting
out to C8 meetings, giv ing talks at
high schools, seeing that there are
posters on the school and electronic
firm bulletin boards in the area - and
don't forget a poster in every Radio
Shack, Lafayette, computer store, or
place where ca or ham gear is sold, or
where radio parts might be bought.

This process doesn't stop with the
sparking of interest. Make sure your
c lub is set to interest these people . ..
classes for Novice . . . and then fo r
Technician . . , and General. You
might get t hings sta rt ed around 7:00
with 20 minutes of code practice,
though home practice with code cas
settes will be a lot more productive
, .. at least 15 minutes per day. Then
you want to have a technical talk on
funda mentals .. , another 20 minutes
should be fine. Don't let these things
drag. Start right on ti me, exact ly, and
members will be there on time.

Around 7:40 you can have a short
bus iness meeting. Have this as well
o rchestrated as possible ... reports
done quickly by each committee and
o fficer, II there is going to be any
argument on any subject, table it unt il
after the meeting and let those inter
est ed enough in the subjecl 10 stay
late and discuss it do tha t.

By 8:00 you should be ready lor
tte main meeting and brief repor-ts on
special inte-est ha m things ... like
....nat' s been doing with OX , SSTV,
nels, tra ffic, ATV , repeaters, lhe club
tra ining classes, etc. It wouldn't hun
to have a report on the content o f the
ha m magazines, with one member
report ing on each publication. I am
alwa~ astounded to f ind some clubs
where only a small percentage of the
members are even aware of the matl!f"i
al we I>iwe been publishing in 73 . " I

know there is little communica t ion
within that club. An amateur not
getl ing 73 is losing a len ." lhe
inspiration of lhe bu ikling art ic les . "
the knowledge of the sta le of art ...

the fuller pic tu re all what is rea lly
happening with the FCC, the ARRL,
the ITU, and so forth. And ....nat a
shame to miss out on an enormous
library of an icles on every ham
subject. You neve< know when you
are going to gel f ired up on RTTY.
say, and ~alely need to get
caught up on it , . , so where are your
back issues?

Keep the repor ts fast -paced and try
to get to the ma in speakl!f" b y 8: 30
llet h im know your schedule so he
wo n't have to sit th-ough the business
meet ing if he is a visitor ). Who can
you get ~ Well, the club members wil h
special interests are your first line .
an SSTV demo and d iscussion .
RTTY , microcomputers, OX lalk .. ,
you know who your special people
are. Going outside the club, you can
t ap ham menutecnne-s , " they will
go a lo ng way to br ing their latest
product and talk about it.

Ho w abou t DXpeditioners? They
have interesting movies or slides and
will gel your c lub fired up for its own
D'Xpedltlcn (which isn't all that
imposs ible, by the way), A local ham
dealer w ill be glad to tell you of the
problems and joys (which are lewl of
his business , , . and answer questions.
Don't forgel the contest fanatics, or
the certificate hunters.

By 9 :30 you should be ready for
doughnuts a nd coffee or cider for
about 15 minutes, Ihen back to anot h
er short meeting to discuss club pro

jects such as Field Day , emergency net
plans, con test plans, special events.
After tha i you can get to the tabled
discussions unt il members SIan gett ing
ready to go ho me, It is most helpful
to try to put as much of the business
which might drag on int o a committee
and keep away from whole club d is
cussions. Oddly enough, membel's get
all involved with very small matters
lwhal color to paint the clubhousel
and argue for hours . " seemingly
enjoying themselves. But then they
don 't show up at any more meet ings.

It 's nice ( 0 leiM! a little l ime for
meoTOers to lie to NCh o ther and fin
general) talk at the end of the meet
ing. Thow in a rush can gel home 
others can tal k . Kick the lilSl o f them
out by 11 :00 . . . if they want to lalk
more they can go 10 a local pilla joint
or somethi ng. This makes a nice wind
up fa . lhe even ing.

Some clubs organize a dinner
befo re the meeting at a nearby restau
rant in the reasona ble category. Th is is
fun for t hose who enjoy having more
of an opportunity to ta lk . If you get
this going by 6:00, ..-.:1st fe llows will
be able to e ither ma ke ill short stop at
home on the way or else go r ight from

~"' .
Oh. and don't forget 10 haw any

merrt>ers who get a new piece of ham
gea r bring it in arld tell about II,

HOW TO TREAT SPEAKERS
If a speaker is coming in fro m any

distance or is a special person of some
son, it wo uldn't hun to ask him out
to d inner with a few members of lhe
clu b before the meeting. This will give
him a chance to get to know a Ii ule
more about any special interests of
t be club - ask Questions - and give
enough info rmat io n for a decent
int roduction,

Speakers shou ld, in moil cases,
have the ir expenses of coming to t he
meeting reimbursed - part icularly if it
is a big dea l for them. If yo u are f lying
them in, you'll meet them at th e
a irport and red carpet th ings.

Many manufacturers will go to
amazing length5 to help yo u out if
you only contact them. I kl'\Ow that
Ed Clegg has driven or flown hundred s
01 miles to talk with clubs. and many
other ham manufactur ers will do the
sarre ,

GETTING PUBLICITY
If you go to all the t rou ble to get in

a really special speaker , you don't
want a meeting with a couple dozen
dozing rrembees - you wanl 10 fill
your room. J uS! pass ing the word over
the repeater won't do it . Yo ur club
should have someone in charge of
publicity ... preferably someone who
knows how 10 make posters, ei ther
wit h magic markers or via silk screen.
Be sure t ha t you have posters well
ahead of ti rre on BWPf possible bulle·
ti n board ... and club ml!oTOerS
should be able to tockle (his. Super·
market b ulleti n boards. high schools,
colleges, ever-y Rad io Shack within
d riving d istance , Lafayette stores. CB
water ing holes. pans stores, ham
stores, shopping malls ... etc.

Posters are only the first step. News
releases to t he local papers and broad
cast ing media can help, too. Ne"t you
want 10 be sure the info is in the club
newsletter ... on the repe.atet' a lo t
... on any low band nets ... then try

Conrinued on page 167



C fl TS-700A
r.g;pecifications
TRANSM IT/REC£1V£ fRE QUE"!CY R"'~E

144-1"11 101HZ
MOD£. SSB. FIII.Of<. AM
FlF OUTPUT CW, fill . mor~ m;"n lOW output

AM:~ than:roN outpul SS8 more
INn 2CNI OC onpoJl.

AI'lTEN NA IMP£OAf\lICE SOD (untl/lljncecl )
CARRIER SUPf'R£SS/ON ~e< INn 40 dB
SlD£ S....ND SUPPRESSION'~""!han 40 "8
SPURIOUS FlADI,l,TIQN l~ lhi>n -60 ee

MAX, FREQUENCY DEVIATION (Fill ): :::5 kHz
REPEATER FREQUENCY SHIFT WIDTH

600 ' Hz
TONE BURST TIME 0 .5-10 ,,'c,
MODULATI ON' B~I~nced modul.I.>n tor 5SB

Var iable reactance lrequeocy . 1>,/1 10' Fill
l ow power modu lahon lor AM.

MICROPHONE: Dynamic m Icrophone, 50011
AUDIO FREQUENCY RESPONSE, 4002600 Hz.

wIthin -9 db
RECEIVING SYSTEM 5SB, CW, AM; 5 '" 8'"

su pert>e!e rod~ne . FM: Dou ble-
SU p"rt>ete"'d~ ne,

INTE RMEDIAH FREQUENCY 5SB , CW AM
10.7 MHz FM: rst IF. " . 10.7 MHz 2nd IF

4 55 k Hz
RECEIVING SENSITIVITY 5SB. CW SIN '" 10

dB or beI1.... a t 0.25~V <'0 dB noo~
Qu,et,ns = le,~ llta n O.4pV AM SIN ..
10 dB Of bene' at I,V

IMAGE RATIO: Betle, Ihan 60 dB
IF REJECT ION Bette' tha<1 60dB
PASS BANDWIDTH SSB. CW AM More Il\Ion
2 4 kHz al -6 dB. FM: More lhan 12 kHl 31

_6dB.
RECEIVER $UECTlVIT V SSB. CW, AM leu

than 4 .8 kHz at ---60 dB FM' l ess In,.,
24 kHI a ! -60 dB

SQUElCH SENSITIVITY 02S,V
"UDIO OUTPUT to'ore than 2W al Bll load

(IO'l> dostor100n )
RECEIVER LOAD IM PEDANCf 8U
FREQUENCY ST"BIUTV W,lt " " • 2 . Hl dU,""C

one """" aft.... one monule 0 1 *a,m·"P ,
and WIth., 150 Hz du''''t'...,. 30 """"Ie
penod !he'eall....

POWER CONSUMPTION T,,,,,,,,,,1 _ 9SW
( IoC 1201220'1). 4" (DC 13 8V), .....
R~ ffo;le (no "'llnal) 4 SW (IoC 1201
220'1).0 SA. (OC 13 BV).

PO\'IER REQUIREMENTS. " C 120/?2OV
!iOI60 Hz OC 12 16V U3.8V a. 'el....""''' )

DIMENSIONS 278 (W) . 124 (HI ' 320 (D) mm
WEIGHT lI . g
SUGGESTED Pfl !CE $ 700 00

P,,,,... s ub"",t 10 cnanve "..Ihoul nohe"



MORE YASME

TH E OPPOSITI ON11--_------'1

P.$. I'm a $lamp collector, so enve
lopes with commemorative stamps are
always processed f irst . Some OSl
cards are very hard to decipher , The
cards that have the bo~es 10 fill in on
the front are the easiest 10 read. Some
o f the cards with the reporl on the
bilek don't leilYe much room to write,
which makes it hard for the recipienl
to read. At", annoying is hav ing the
cal! on one side and the report o n the
other. littl e things, but they ad d up
when you have a lot o f cards to
process. I'm much more in sympathy
with aSl managers and OX SliJlions..
I'm going to rectes;gn my own card
and get some pr imed soon.

Rod Hallen AA7 NEV
Tombstone AZ

In o ne of your recent columns. you
asked for some input hom your read
ers on the constant argument of ICs.
computers, etc., vs the more trad i·
t io na l ham equipment and activities. I
think enough of your magazine and
your viewpoinl 10 tender my reply .

I must side wilh the oppo$ition. I'm
sti ll struggling a long with my WN
callsign, and 15 wpm seems to be an
impossible dream. To read articles on
kevers capable of 60 wpm. rota tor
brakes. etc., just tu rns me o ff. And
though your magazine is by far the
best I've seen rf!9ilrding articles for
amateurs who are e ither Novices or
new Generals, I don 't like Ihe Irend 1
see loward more and more of lhe
esoteric.

This is a report on the successful
YASME DXpedition by Lloyd and Iris
Colvin operating on St. Thomas, US
Virgin Islands M W6KG /AJ3.

Inc ludi ng operation in the phone
poeticn of the Co-WW-DX Contest,
some 6,800 QSOs were made. Opera
t ion was fro m 8 October through 31
Oclober 1976. QSOs were made with
radio amateurs on 125 different
cocrnnes, Condilions were better than
norma! and it appears thai the sunspot
cyc le must indeed be on the upswing.
For example, WAC was made on 7
MHz on 18 October in 3 hours an d 50
m in u t e s . Stations worked were
4X4GD. VK IRM, G3ZDW, W2PN.
PY1NEW and CNBAD. On 27 Octo
ber, WAC wa$ made on 14 MHz in 60
minutes . Stations worked were
ZS1XR, OElUZ, VK2QL, UI8IZ,
W1BFT and PY1EUM.

lloyd Co lvin W6KG
Iris Colvin WOOL

Beef Island

road for the next four weeks.
lt really was a ball and I'm looking

forward 10 the ned one. If you coutd
use an article on the operation of a
Special Events Slat io n, let me know
and I'll knock it out when I get settled
down again.

II..-__---JI
NT7H El

L..--__I
How do you have fun and ga in rare

status at the same I,me? Get a Special
Events License! For our Helldorado
Days Celebration of I &-16- 17 Octo
ber . I was issued NT7H EL. In 33
hours of operation, IWO friends - Dale
AD7RDG and Don AD7NEQ - and I
made uactly 1001 ccntscts, It was
almost a continuous p ile-up I I made
tbe mistake m of turning lhe beam
west 10 pick up a KH6 on 15 meters
and half the hams in Japan ju mped us.
We worked 90 in one hour and 5
minu tes of the heaviest pile-up I' ve
ever seen. We had to break them down
into iorlividual preli ~ es: JA1 , JD1,
JG 1, JH I , Jl1 , JJ1 , etc.

Now the fun is over and lhe cards
have started to oome in. And I'm
learning. When I gave out QSL rntor
manon I req uested an SASE since this
is all coming out of my pocket and I
cou ld see a thousand 13,z sta mps
coming oul of the budget. Out of 192
cards received SO far, 25 failed to
Pfovide an SASE . Those go to the
bottom of the pile.

An even bigger su rprise has to do
with the time a contact was made. I
t ho ught that Universal time was
univer sally used . NOT SO! 7 ca rds
didn' t show a ny time . To the botto m
of the pile wilh Ihem. 4 2 cards either
used local t ime or used Universal
incorrectly. There must be more time
zones in the USA Ihan I lhought ,
because some of the abbrevialiom
haven'l been figured out yet. What's
PMEDT? Some contacts for the eve
ning hours show the correct time but
the previous da y - failure to advance
the day when 2400 UTC passes.. You
ought to put together a short article
on the use of UTC and urge everyone
who works Oller t ime zooe lines to use
it. I'd do it myself but I'll be on the

do indeed have a reasonab le
number of the advertised special
in stOCk to meet reasonable
demands. One o f a kind specials
sho uld be discouraged. especia lly
if they are likely to be sold out
before the magaz ine reaches its
reader$.
3. We haY1! grou~ of ha m$
working as official observers.
int ruder watch, etc, Perhaps one
more group could be formed for
consumer protection. They could
arb itrate legit imate d ifferences
between buyers and vendors and
report unfair practices to each
publication. Then Nch editor
would have lhe opt ion of $lOP
ping the unfair advertising prac
t ice.
There are probabty other solutions

a nd ways to ha ndle this unfo rtu nate
situation and I would like to see Ihe m
discussed. I would hope lhat there
VYOuld be inpul trom both prospective
buyers and t he merchants who make
their living through pages of amateur
radio publicatioos.

Royal R. Ma~well WAIKlFY
Craig CO

I
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BAIT AND SWITCH
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Yeste rday I ca lled Moory Elec
Ironies Company in DeWitt, Arkansas,
in response 10 an ad on pa9f! 174 of
the October OST, They had a
numbet' of specials listed, inc luding
o ne for a "demo Ham-2 rotor - S99."
When I asked about it , the young lady
who answeted the phone informed me
tha t it had been sold long ago and
probably had left their place of busi 
ness even before their fir$! ad came
oul abou t it. However , they could
supply a new unil for only S129.95 if
I would place an order. The young
lady I talked with furlher admitted
thai the ad was intentionally left in
because it at tracted lots of attention
and got t he m in touch with many
hams who might otherwise call a
compet itor. I did not buy anything
from Ihis company. Th is type of
adYeI"tising is illegal in Colorado and is
known as be il and switch. It consists
of advertising some product at a low
price and then when a prospective
bu yer shows up, the sa lesman informs
him that t he sto re eil her had only one
0 1 a kind in stock and that one was
sold or that the advertised item i$
inferior in ",me way and should not
be considered: HOWEVER , for only a
few dollars more we have , , ,

Th is inc ident and stories of prob
lems t hat other ham s have in regard 10

Trigger Elect ron ics lead me to be lieve
thai we need protection from the mail
order business. By we, I mean not
only the prospective buyer, but lhe
legilimate dealers who are trying their
best to make a living and give lair and
honest deals. too. Some possible sotu 
liom come to mind.

1. All amateur radio magazines
should refuse co mmercia l co n
cerns adverlising space in the
classified secuoos of their maga
z ines.
2 . All commercial corx:erns
advertising in a magazine 5hou ld
have t o file an a ffidavi l that t hey

Jonathan T, McPhee
Consumer Fraud Division

Attorney General
Slate of Illinois

134 N. l a Salle St.
Chicago Il60602

2, If Mr. Treger has made re
funds to you or shipped mer
chandise ordered by you, plNse
inform me so we can present
up-to-date files to the court
when the time comes.
Thank you very much for your

cooperalion.

1'----__1

.. • "l ~
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Il V$ TRIGGER

REFUNDED IN FUL L

This o ffice has on file malerial
re lat ing 10 complaints made concern
ing Trigger Electronics. Thi5 letter is
to inform you of the status of our
case againu Trigger.

An amended complaint was filed
agaiml Trigger o n October 8, 1976. In
add ition 10 an iniuncl ion aga irl$t fur·
lher advert ising by and against con
t inuing in business. we are seeking the
appointment of a receiver to marshall
such a5Se1S as the owner, Mr. traer
Treger , may still have, which would
then be paid OU I pro ,ala to all
persom who have ccm ptaints on file
with thi$ o ffice.

It will be some t ime before the case
will go to tria l and, of course, we can
promise no favorable results. Please be
patient, however, since we hope tor
progress in t his case lIDOn.

Finally. I would appreciate it very
much il lhose of you who have filed
complaints would do the fo llowing:

1, If yo u have moved since your
complaint wa$ filed . plNse
inform me of your new address.

I
1 •• •'.. t:' •

73 is forwarding all Trigger compla ints
to the Illinois Attorney Generill for
action. - Wayne.

Re Trigger Electron iC$: 8 year$ ago
I WM the proud owner o f a Novice
licket and wanted 10 auembte a
commercially·made CW xmtr for my
shad . Trigger had Ihe kit I wanted for
sale and I innocently sent ot! the
money. What arrived, however, was
not the ki l advertised. but the same
rig, fully assembled, and used_

I was exlreme ly disappo inted and
fired o U a let ter 10 Trigger. Aher
seYeral additional letters and having
received no satisfaction from Trigger,
I told t hem in a fina l letter that it was
either my money back or I would
send their ad (in QSn from which 1
ordered the kit , together with their
sales slip and a letter of explanat ion to
the ARR L, requesting t hat the League
arbitrate the matter.

This prompted Trigger to refund
my money in full.

I no longer subscribe to QST and
do n't know it Trigger sun places ads
in that monthly, but the moral seems
to be: If Trigger is playing a number
on you, hit 'em where they advertise!

D. Nevin WA1KlB
Northfiekl VT

1 1

• 1 '.." .

1 1

6



Dea r Sirs:

LOW PR IORITY

Another childhood illusion shat
tered - namely that if yo u get ri~
o ff via the mai ls that Big Daddy will
make it aU better.

AboYt one year ago Environmental
Prodvcts went down the dra in. They
had an excel lent newsletter that I had
subscribed to. One o f the surv iving
principals offered through the mai ls
to keep the newsletter going. I
sent money a nd got nothing in return .
After a decent interval of waiting
home six months!, I entered a form al
protest with the proper postal authori
ties.

My not if icatio n o f t he ripoff went
to the Postal Inspector in charge out
in Denver CO. One grand hell of a
ti me later, this gentleman finally
not if ied me that a United Sta tes
d istrict attorney had investigated the
firm and had " dec lined 10 prosecute ."
I was further advised that I could
wri te to a Mr. John R. McKown in
Colorado, who had indicated t hat he
would stand good for the loss. To date
nothing has been heard further on the
matter.

Perhaps if you were a large compa·
ny who had access to a legal staff t o

The only c hange would be t he use of
the amateur nat ion callsign rather
than a CB stat ion ca ll. Rules for
obtain ing a CB license, in th is in
stance, would not be pertinent, since
license was obtained in an a ma teur
manner. Amateurs, when operating in
the CB bands, would be considered
CSers as far as International Treaty or
the like. All classes. Novice through
Extra, would be affected. Commercial
use of the amateur callsign in th is
instance would not be prohibited.
Discussio n PRO change of rules :

1. Amateurs will act as "goodwill
ambilssadors" possibly encouraging a
certa in port ion o f CB o perators to
become hams. This would be a posi·
tive effort to aid the FCC in the
contro l of the "CB problem." Hams
are on t he "FCC side" and are of
positive help and aid.

2. Change of Rules and Regula·
t io ns would pose no problem in
implementation and cause no addi ·
tiona l government COst for administra
t ion.

3. Approx imately 280,000 less CB
callsigns would be necessary to be
issued by t he FCC - a saving in
government o perating cost. IThere are
approximately 280,000 hams. )

4. In keeping w ith the stated FCC
policy of "deregulating hams."

5. Histo rically the 11 meter band
was a ham band - such a return is
feasible.
Discussion CON change of ru les:

1. I can 't th ink o f any disadvan·
tages or con - the change of rules and
regu lat ions is positi ve and co nst ruc
tive.

Please acknowledge my pel it ion 
t hen let me know your decision.

Jonn K. Lau ig KSGFV!W510V
2025 Bingle Road

HOllston TX n055

1 /

ICO 11m?

MOR E OPPOSITI ON1 1

1__-

Re: Petition to Change Ru les and
Regulat ions. Proposed ru le and regula·
tion chlnge permitt ing amateur use o f
the 11 meter CB band and other CB
bands; requ iring amateurs to a bide by
all CB ru les and regulat ions; permit·
ting the use of amateur station ca ll
sign, rather than the CB call sign .

~, writing and publilhing speclfi~

t ion sheers lind booklets, o.whead o f
the building, heating, t~ephone, pay.
roll ta1lM, IT/iItlagement costs, banking
costs, Master OIarge commiu ions,
25-40$ elt-tra for the dealers, 10'}, for
t h e manufacturer's representative,
maybe a little profit for the manu
facturer, shipping costs o f everything
involvtNl, costs 0 1 repairs and tile
r ecords and bookkeeping in volved,
support of an accounting f ir m and
their dependents, support of at least
one lawyer and his f irm, his tele
phone, etc: I t mounts up. Did J
mention the costs o f attending con
ventions? Only might y rough competi
tion keeps the costs o f hilm f/f!'Jr from
going our of sight - t he fact is i t takes
a very tight-list tNl f irm to compete
and no one that I know of is getting
rich, _ Wayne.

In one issue - or two - o f 73, you
asked for opinio ns on t he I/O port ion
o f 73_

I have apprOKimately every copy of
73, CO and OST for the past 23 years.
I have dropped CO as o f 2 years ago; I
will drop 73 whe never the su bscr ip
tion expires. I like the rad io portion 
always have - but the 110 sect ion I
consider a poor "filler." It takes the
place of ads of amateur rad io gear 
and artic les.

I am not against learning somet hing
new as you implied to anyone beefing
against t his crap - but simply confine
my interests in solid sta le to com
municat ions items. I would enjoy
advert isements much more. As it is,
most advertisement is for I/O parts
and associated trash - very little
radio! Why claim a " radio maGazine"
when over 60% is totally unrelated
electronics? Along with the change of
size and fo rmat, why not change the
title to reflect what it realty contains?
It isn' t amateu r radio !

N. P. Walke< WSGOS
Midland T X

T o : Federal Comm unications
Commission
CB and Amateu r Depar tment
Rule Change Section
Washington DC 20554

This is to request a cha nge of rules
and regu lat ions permitting the use of
the 11 meter CB band and other CB
bands by amateur stat ion licen sees,
subject to all CB rules and regulations.

too great a price, a price paid in the
loss of person.al contact, personal
eKchange, and loss o f a grea t heri tage
of people dealing with people.

I'm sorry I ra mbled on, Wayne, but
as I said at the outset. your magaz ine
means something special to me , and I
felt it worth the effort in writing all of
this to you.

Kee p on pushing for hams and ham
radio. Your voice ca ll ing in the wilder
ness will be heard; such voices always
are, eventually.

John P. Cranuon. MD WN2DYU
Coming NY

Ham gear elt-pensitll'? Hmmm. There
are several reasons, and perhaPl th is
will be o f interest. Firs t, let's take a
quickie back th rough memory lane to
35~ ago. I ran across the inllOi~

the other dry for my T-125 tube 
$I2.5O! To put that in to perspect ive,
I was working a 45 hour week at the
time and mak.ing $40 as chiel engineer
01 a broadcast station. That 125 Watt
t ube cost about one third of a week 's
pay. The crummiest ret:eillf!T avai lab le,
the HaIliCrlllter5 Sk y Buddy, was
about S20 - haff II week 's pay . . . and
i t KU$ pretty poor. How mvch doe$
t he chief engi~r o f a UXXJ wiln
broadcast sta tion get toda y? Probably
o ver S3tXJ a week, so you compare
value o f ham f/f!'Jr then with now.
Okay, now lIS to how the f igures
mount up. First comes the matter of
the cost of designing and prototyping
the circuit - then t he met:hanical
parts which have to be made specially
- have you priced cabinets recently?
The manufacturer has to count in the
cost o f par ts, of following up on the
parts orders and tr ying to get c/ftivery,
o f storage space and inventory control
0 1 partS, o f test ing and returning bum
parts, of phone Cillls and leOers trying
to get rep/auments for bum parts, of
salaries for the people to do all o f this.
01 getting PC boards made. 01 check·
ing them on delivery, of assembling
the equipment, resting it, having the
package designed and made specially
for the equipment, packing it, writing
the instruction books, having them
published, writing t he advertising, the
cost o f ads (which is not insignifi·
cant), answering letten f rom custom-

P.S. Along the same lines, why is it
thai a mateur gear is so expensive? The
u nits are mass produced. are not
especia lly complelt , and yet are o f
fered at prices that are virtuall y un
reacha ble. An antenna made up of
$ 10.00 worth of a luminum, a few
dollars o f hardware, and based on no
exotic research, is marketed for 50+
dol lars . Transceivers are outra·
\IflO1A, accessories untouchablel Who
is p laying whom for the suc ker here?
How about a voice for t he ham who
doesn't have a multi -hu ndred dollar
budget for his hobby, cryi ng for a
good but simpl e a nd inexpensive un it,
without all Ihe fr ills a nd gadgels. b ut
functionally sou nd (I for one am still
quite happy reading dials. and can
rea ll y see t hem as we ll as I can see
LEOs glowing their pretty SSS)?
Thanks again.

Regarding the 4lrgumen t about ICs
. " yes, I agree they are the th ing of
the future. As surely as transistors
pushed out tubes, ICI will soon be the
only thing. I'm $OI"t o f sorry to see
lhem go, but it w ill happen nonethe
less. But grant ing this, thilt ICs are
here to stay. does it follow then that
every application o f ICs should be of
interest to hams? I refer , of course, to
computers, microcomputers, micro
processors or whalever . To my mind,
this entire field of compu ters is sepa·
rate and dist inct from ham rad io 
perhaps re lated and perhaps useful ,
but d istinct nonetheless. I respect

your interest in the magic boxes, but
it isn't for me and I rather resent its
intr lAion into a ham magazine, except
if it is d irectly applicable to ham
radio.

Along this latter line, let me tell
you one more peeve I have. Your
magazine (and many others as weil l
keeps showing articles on computers
that can call ca, answer ca lls, log the
entry, dump the ccntect if it's a
dup licate and in general handle t he
ent ire cont act except for a few blanks
the operator must fill in, such as RST
reports. My quesrjcn is this: What is
ham radio all about? Where is the
dedicated a mateur, twist ing d ials,
fighting GRM, and sharing contacts
with other people? If I want to have a
computer do my contact ing for me, I
pick up my telephone. My ham gear is
for fun, peopte-wpe fun, not mao
chioes. Sure, the compu te r is more
efficient , but is it ham radio? I person
ally hope not. Th is is o ne of those
situa t ions where prQ9"ess may be at

Maybe 1 am eltpeoctiog too m uch,
but what I need is hel p in the ba sics:
How do I put out a rea da ble signal
when I am a renter (no beam antennas
on the roof, 00 250 foot long a ntenna
wires out of the window}, us ing the
only equipment available to me la
transmitter no one e lso;o has ever even
heard o f, a Glo be DSB-1 00, and an
Allied receiver that more or less
works, sometimes, I think, maybe?l,
and when I must compete with $2000
r igs thilt put out more Watts than my
rig COIJld genef"3te in the dest ruct
mode~ And I can 't help but feel that
many ot her hams fin;j themse lves in
t he same filt , Those of us in th is lilt
don 't need articles on a super wide
band anlenna built at reasonable cost
lwho says $100-$200 is reasonable?) ,
when that antenna requires 300
square feet of unobstructed land,
What we need is an article on how 10

make do with a homemade 30' verti
cal that is standing in the middle 0 1
my tomato garden, t he only spot open
for it . Loading, swr, radiatio n pattern
' " ? I don't have any idea, and rea lly
don't care, because it is a ll I have, a nd
it has to make do, But why won 't
someone tell me how to make it work
beuer? Every antenna art icle I've ever
read, in 73, OST, Ham Ratho, Anten·
na Handbook, etc., starts off on tbe
unstated premiso;o that t he interested
ham has unlimited fu nd s and % of
Kansas at his disposal to play with.
But it just isn 't sol!

1



Allan S. Joffe W3KBM
Dresher PA

I

JAMM ING

THE GREEN PHILOSOPHY

Here is my 3 year renewal to 13
Magazine. At 1B dollars it is a real
blIrgain.

Here also are a few comments that
may be o f interest to yo u. I must
reluctantly say that 13 Magazine is
probllbly abou t the best of all the ham
and " popu la r" types of electronic$
magazines. I wish I could say the same
for its publisher , I o fteo get the

Yep, '( was me . • . and than!<$ for t he
nice le trer. - Wayne.

G. O. Ross WB7EBA
Medford OR

our knowledge and inherent bent lor
looli"9 around without strict recourse
to the sometimes stifling methods of
science~ After all . it 's usually the
amateur generation who break from
the past and make new discoveries 
if you need a source of t hese freer
minds. look at the work being done in
microprocessor oontrol of repeaters or
Rr TY stations. "Who, Me? A Pio·
neer ?" invites some serious thinking
on everyone's part to say yes when all
others shri nk away from a problem
and th ink you 're crazy.

All th is and t be bodily resurreclion
of Hank Olson 's 5-38 tool The besr
lh ing to do with that beloved excuse
for a receiver is to dump it into the
ooy or the harbor , depending if you 're
still in San Franc isco or nea r Boston.

An excellent magazine. Wayne,
Rick Ferranti WA6NCX / 1

Cambridge MA

P.5. Was that really you on .52 a
couple of weeks ago, mobiling on the
way to Tufts Radio~ I moved out 10
this area a month ago for the t'\I8I'l

more dreaded occupation of graduate
school, and found Tufts Radio to be
an e xcellent and friendly place 10
spend my rapidly dwindling cash . As
you may suspect. I have another
article in preparat ion to help allevia te
that suuar fon!

Congratulat ions 00 a f ine magazine.
Really enjoy your articles over OST;
they are wen.wenten and easy to
u ndersta nd .

Please find enclOSed my check to
cover my subscription and a tape ,

I only have one complaint. I was
listening around 3960 the other night
and heard someth ing that made me
sic k. KGGBG was in 050 with a
friend and some )erf< jammed him
unmercifully. I am wondering what
has happeoed to ham radio. I haven 'l
yet seen a rig without a knob to
change the frequency.

If you hams are as proud of yo ur
ticket as I am o f mine, you will
abolish this k ind of activity on our
bands (the jammer wouldn 't even give
his calllenets}.

Thanks a9i'in for a fine mag and a
great hobby.

I__---JI
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AWE AND RHAPSODY

I well remember evenings and weee
ends spent in awe and rhapsody over
many a back issue 01 73, some going
back to 1960 and 1961 , when they
were 37C (two for 73d I I, The exc ite
ment was heightened all the more by
the undergraduate pressure of hard
study, na9'ling me that I should be
doing something e lse . , .

But those days were vividly recalled
as I paged th rough the histo ries, biog
raphies, and thought ·provoking fico
tions in your November ' 76 issue.
Back came some of the previous
stori" I'd seen on the wildly imagina.
t ive bul forgotten genius Tesla 
aided by that wonderful high-voltage
explosion of sparks in the photOl}faph.
Perhaps the best service HarTy Gold
man did for both T!'S1a and myself
was the extensive bibliog:aphy
attached to t he article. I'm glad 13
hasn't let this man's energies go loose
in history and has kept up with his
fou nd ing wor k on ac electricity.

Then th ere's Ken Cole's marvelous
account of his experiences in WW II.
11 there was an award given for the
best amateur radio magazire .-tiele of
the year , " Paolo" should win it, Cote's
sty le kept up the haounting eusnress
of the whole advl.-nture, v.tIile the
photos drove home the reelistic ten
sions of the war. Human interaclion,
across "enemy" lines, an interest in
radio as a hobby, and history all very
well interwoven into a readable,
believable account ,

Rexford and Emelie Matlack's
r~rch on "The Ouil'l Spy" came
through well as the story unravelled 
newspaper clippings and photos lrom
old magaz ines adde:I to the realism. I
think this kind of work is not a sick
kind 01 return 10 lhe nostalgic " good
old days," but rather a service to
younger hams who can begin to appre
ciate the obvious ncnness and diversi·
ty of service land fun) the hobby
provides.

And along those lines, Howard
Burgess' notes on pioneer efforts
di rectly relaled to amateur radio seem
to pull all these human interest lhistor
ieal stories into the presenl : What can
we. as e~perimeoters. do now with

(new, large page sizel mathematical
expose' which concludes that the
advantages many amateurs found in
pract ice lo r the coaxial dipole conf ig
urat ion are not theo retically support
able. His statement thai I said 50 Ohm
t ransmission line "must" be used is
incorrect. I said one should use 50
Ohm line because of const ruct ional
convenience,

He clouds a possibly better under
standing of the antenna systems we
use - which any open-minded ama.
teur would welcome - wilh arrogant
iflSult to o ther amateurs who have
uperimeoted in the antenna field . I
am surprised the editor o f HR WOU ld
accepl wch material.

John Schultz W2EEY /K3EZ
73 Magazine Staff
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APPLES 'n ORANGES1 1

delay when ordering a single un it Iro m
their supplier!

I've built lhe SB-102, 5 B-2OO.
Heath wattmeters. scopes, tUfVIel
dippers. transistor checkers, et c., and
outside of o ne other bad transistor,
they've been 100% good. Then to
receive replacement paru after the
warranty peri od has exp ired is uncom
mon and laudatory.

I also commend them on Slicking
with the amateur fraterni ty when
o ther manufacturers have moved to
some specialized part o f commu nica
tions which provides a quicker cash
profit .

So when it comes time to reuese
the pressure that has been building up
in some finle bank illXOUnl some
v.tIere, we should remember t ho se
who've stuck with us and provided
good service throu gh t he years. When
other manufacture rs and dealers begin
to realize that good service attracts
good customers, perhaps the practice
will spread. It should be encouraged I

Now ... how much WilS tbe
HW-l04~ Hmmm i

Robert B. Lunsford , Jr, WB5OG1
Killeen TX

Thanks for yo ur article, "E xploding
The Power Myth," in December, 19 76
of 73.

For approximately a quarter of a
century, o ff and on, I have $!udied
and restudied reflected power . It has
always bugged me, iIS I have never
been able to grasp how power can be
rettected backwards_ As the artic les I
was studying came from such reliable
sources as lhe ARR L and college
textbooks, I felt I was lacking in
mentalit y and ready to turn in my EE
degree and Mensa pin. When OST
carried a lengthy series of 3 articles on
this subjecl abou l a year ago, you
know I was upset when I was con
fused once again.

However , I do believe that you,
through 73, have started 10 set the
record straight ... there Is no such
thing as reflected power. I hope the
AR RL corrects its publications,

Wi lliam Rich rath K91EN
Elmhurst IL

Thanks lor forwa rding me a copy
of the HR article of August , 19 76 by
W20U which Ulks of ooa~ial dipole
antennas and meotions my 73 article
of June, 1973. I don 't wb.:r ibe to
HR bececse it o ften seems to be just
an outlet for frust rated IheoriSls who
can't publish in OST,

The need for W2DU's ungent le
manly and inaccurate foo tnote es
capes me. He tries to sound very
professional but he is comparing
apples and oranges. My 73 artlcre was
mainly a practical const ruct ion article
of 2'1:0 pages (old , small page sizel
while he presents a rambling 14 page

1__-
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THE HFen

KUDOS-HEATH

We hear a 101 about diny deals
hams get from the different dealers.
No doubt they get commeots which
reflect the abuse felt by those who
resent it the most, but we are laking
for granted the good treatment
received from the majority of the
deal ers. A case in point is as follows :
On March 15, 1976. I ordered an
HW·1 01 from Heath and did no t get
around to pUlling it together for four
months. Abo ut six weeks ago I gat
out the kit and started to put it
together , since I was unable to pre
viously due to college work.

I found at first that the mode
switch was delective as it had one of
the wiper contacts missing. Having an
assortment of switches, I robbed one
of its contact and ~tored t he switch,
but wrote Heat h about a new switch
so I wouldn't have to worry about it
later. In less tha n 10 days a new
switch arrived, no cha rge, Then I
found a bad carrier oscillator crystal
which they also promptly replaced; in
fact, it was re moved from one of their
working units (a prototype, probablyl
10 I wouldn 't have to suffer a si ~ wee!<.

Lots of act iv ity o n 11 metees o ut
here - both in and out of the band.
Most any evening I can find 6 or more
OSOs between 27,255 and 27.500. on
SSB mostly. Heard one fellow brag
about h is new SB50 imported SSB rig
on 27,400 - didn't seem to know he
was illl!9ill as all gel out. Several times
I hcwe lound SSB OSOS in the low end
of ten meters. All I can do is tune up
and call CO 00 CW - Sf!etTlS to
discourage t~ for _ral days. Is
there any way to talk to them with in
lhe law] I think they wou ld be haWY
to start claUe'S somewhere if they
could without any hassle or someone
putting them down. I think we who
communicate by radio need a "com
mon band" where anyone can operate
regardless of license class - maybe ou r
ham tickets could be made to include
some operation on 11 meters. If these
people sat in on a net once or Iwice
they wou ld see that a ham ticket is
worth its we~lt and a very desirable
thing to have.

That's a ll for now. My pen st ill
can 't spell but I keep trying.

John E, Winter WB6EU K
Garden Grove CA

I

preu Ihe mallet 01 why a mai l r ipoff
is allowed to go unprosecuted. you
might stand a chance of making
rllCOl/ery . As a lone individue l. it
seems that Uncle Sam roolly does not
care. If you do not pay your taxes.
that is one thing .. . il you look fo r
some service for your tax money,
evident ly that is a mailer 01 a much
lower priority.

1 1
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Roy Dancy
Dothan AL

MORE WARe

Ccntinued on page 154

sererce courses lthe '''ard OJll!1O"I, but
they still wanl a degree labeled
"Liberal Arts: ' Their complaints
irwariab ly come down to t he fact that
they consider the courses difficult and
want a free ride. Of course. they
rat ional ize thei r objections by arguing
lha t the co urses are not "relevant."
More often t han not , these objections
come from students too narrow to SI!I!

beyond the ir immediate wants.
The principal justification for the

amateur radio service is that it is a
public service. The FCC study guides
even indicate tha i one purpose of
amateur radi o is to provide a corps of
qualif ied opera tors for the military
and c ivilian communicat ions syst ems
in times o f war. That - o bviously 
means operators quali fied to use the
Morse code. because that mode, more
tl\&n any other, provides reliable
communications at low power levels.
Nole t hat all the military services still
use Morse tra ined operators. A len
Watt "Angry 109" can do yeoman
serv ice o n ON in conditions t hat
would put most phone stations out o f
service. Mo rse code is far from being.
as one complaining letter argued, an
outdated mode of communication. It
works when o lhers will not . I might
also point out that most o f our public
service t raffic nets are o n CW llnd lhat
MARS conducts many suc h nets.

It also is not true , as Wayne Green
once argued, t hat few amateurs still
use CWo If he would bother to come
down o n the ON bands, he wou ld
know t hat t hey are as crowded as the
phone bands, but that most ON opera·
tors run 200 Walu or less. The ON
bands t end to be a refuge for those
operators who want to communicate,
but who lack t he money to buy t he
linear needed 10 compete on the
phone bands. They 're willi ng to work
just a litt le harder than those at t he
top end o f the ba nd.

I find it interesting tha i so many
w ho cons ider themselves bright
erough to pass the electronic written
are willing to admit that they cannot
learn ue alphabet . That is not • high
price for the privilege of being an
amaleur radio operalor. It may be a
reasonable minimum. As a professor
of economics o nce put it , " The
c heaper a product, t he less it is likel y
to be respected. and the more it is
like ly to be abused."

David G. Boyd WA9GBW
Collinsville IL

The following are some of my
personal observat ions. On September
29, 1976, a meet ing was held between
representa tives of the CRTPB (Can
adi, n Radio Te levision Planning
Board) and DOC in Onawa, for the
purpose o f discussing proposals of
how to rearTange the Irequency spec.

t rum between 406 a nd 960 MHz. The
submissions o f this and fu rther meet
ings will be used as a guide by the

1'--__1
IA FREE RID E?

THE GOLDEN HELMET

Right on_ - Wayne.

helped and I know how he teen, lor it
is somewhat di$COncerting to visil and
see a lot of gear that goes to a sum of
55000.00 or bet ter.

Maybe some hams pu ff up , but I
am sure that it is pride more than
a loofness, and I say t hat it is some
thing that t hey ea rned. So, again, I
Ihink that the fellow tha i wrote in
about snobbishness has some of his
wires crossed. I know that I, for one.
am overwhelmed by \lOme of the .
gear tha t some of my friends have. but
I do not begrudge them; I only envy
them and try to do better myself.

So th at is my answer an d I hope
that maybe we can salvage t his fe llow.

Jac k Go lden WA2YPW
Po rtv ille NY

As an editor , you should know
better than to generalize in your
sta tements. As a ha m, you don 't see m
t o be very kno wled gea ble regard ing
Iicense c lassifica t ion.

You remind me of the Monsignor
of an Irish parish who was very
perturbed because one of his parishio·
ners was baptized in a Polish Church. I
do suppose that a difference between
5 and 13 words per mi nute does
emphasize a grea t in tellectual d iffe r
e nce in an indiv idua l whose cranial
capac ity seems to great ly e xceed t he
capacity therein.

As a Technlcien . I couldn' t care less
regard ing the phone part of the 10
meter band . As an amateur. I suggest
that you read the amateur's code,
paru one and four .

You remind me of the painting by
Rembrandt, "The Man in the Golden
He lmet: ' the o ld warrior d ressed in a
gilded un iform with only t he memo
ries o f the past sh utti ng ou t t hose of
the fu ture. The Technicians have com
mitted much to (he prest ige of ama
teur rad io , i.e., tbe 2 meter halo, TVI
fillers and many others.

Ham rad io, because of anitudes like
yours and your snobbish caste set , has
la ken a back seat to CB and has all
but vanquished ham supply stores
with fUlly stocked shelves. Fortu
na tely the re are st ill hams wit h a sense
o f human values who strive to build
up and encourage the art rather than
lear it down wit h lhe ir envy. Your
name typifies your character.

John B. Swiencicki K2KMU
Parsippany·Troy Hills NJ

Nearly every issl'l! of 73 has at least
one complain l about the code require
ment (for amateur lic enses) in t he
letters to the editor column. They
remind me very much of the sort o f
complaints WI! get f rom students
wanting to be relieved o f graduatio n
requ irements ( I teach at U of II LI.
They want to be re lieved of the
res po ns ibilit y for language o r mat h or

1 1
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IPLEASE-NO AGC!

CROSSED WIRE S

I have just finished read ing the
letlers portion o f your magatine a nd
was escecrenv interested in the fellow
who was giving up ham radio because
of snobbishne1$.

I would like to advise h im lhat I
think he is misconstruing snobbishness
with successful endeavors. I feel that
wilen he visits some ham, most of
whom are fa ir 10 wetl off, he is
overwhelmed by the sett ings and the
ela borate equipment, casts himself
into a n in feriority complex and
cannot recover .

The a mateur frater nity is on a fairly
high plane and while most well-off
amateurs do tbair best to make them
selves understood, the evidence of
comfonable living is sert-evidem and
cannol be denied. Again, I consider
this to be the underlying factor and it
ma kes the newcomer of limited means
very self-co nscious. It cannot be

First. I'll bite agam for anolher of
your " rags" lJrd one).

We have cussed and discussed items
before. Know you won't remember,
but I wouldn'l either in your place
(too many to remember all).

I will get around to making copies
of t he USN code ta pes I have one of
these da ys. Too much go ing o n here
ali the time. Please redo your code
tepes on a machine without age. The
pumping is bothersome.

Add to your Ham Help column : We
!The Wiregra5:$ Amateur Radio Clubl
sponsor amateur classes vi, George
Wallace Junior College. Novice classes
ru n 10 to 12 weeks twice a year,
starting Septe mbe r and March, Gen·
era t classes star t in September and run
9 mo nt hs if needed.

Th is is the way to operat e such
classes. The college ta kes care of
everything e xcept the actual teaching.
The 510 fee keeps out the mildly
curious. So far. alter 3 Novice classes
and 1 General . we have over 30 new
hams in t his area. Almost an e xact
double over 1'h years ago. Most of
them are e x-CBers. We ma ke sure the
local CB crowd knows about t he
classes. Do n't knock them - get them
10 join.

••• unle$s you can show me wme wne
person who has ilCCVmpfished any·
thing of real benefit to the world. My
basic goal is to bring as much fun as
ponible to as many people as ponible
.. • and use this as IJ way to perhaps
move the world ahead just a notch or
lwo as iJ by-product. My dais is open
for business. I use il to express my
ideas, but f'm willing to step down for
anyone with a piece to write, whether
f agree or not. As fiJ' as f know, 73
~s the only open pages for such
miJttet'$_ - Wayne.

1 ---'
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feeling t hat 73 ha$. and perhaps
always was, more of a personal jou rnal
than a vehiCle fo r o ther hams than
yoursel f, lho ugh it is that, too - even
if not entirely intend ed that way, It 's
sort o f a soapbox for you, on which
to vent your feelings, espouse ca uses
and screech at the t op o f your fungs
on anyth ing and everything that
catches your attention and /or farw::y.

As long as I'm at truth saying, I
ll'Illy as well add that t here are times
lhat you sound pretty much like a
NUT! At other l imes you are a gen u
ine All Amer ican Ham Hero . I've been
in ham rad io long enough to have
renewed you r career from the start at
CO M,j{}i1zine. You are, to say t he
least, unpredictable and rut hless to a
large degree. You have had fai lures
aong t he rOild but a ll have led to your
CUrl'l.'nt success, which is very prob
ably lhe envy of many othef'l; who
might have dreamed of doing the same
lhat yo u have done, or, at least , in
being in the same lofty pos ition you
now hold. You ere much like that
childhood poem: " When she was good
she was very, very good; When she was
bitd she was horrid."

The big plus on your side is that
you have made 73 t he best all around
ham magazine. So I am going 10 stick
to 73 and lei my subscriptions to all
the others, inc luding aST, d rop. aST
o nce was a marve lous publica t ion,
with the best in everything that t he
ham, o r prospective ham, m ight ever
want. The latest in construc tion - at
all levels of advancement. A great
sense of humor, especially in t hose
once delightful "Strays." Unfonu·
nately. the humor. as well as t he
quality of interesting articles. has
prettv well disappeared. Tile pages o f
oST are filled wit h bland tr ivia that
takes a grea t effo rt to justify in the
minds of th e average Mr. Ord inary
Ham. like me. As for Ham Radio, it's
OK, but I like 73 better. So fo r
economic reesoes I am discon l inui ng
thai publication. As for CO M4fpzine,
the less said the better. Popu~r Elec
tronics and Rlldio-Electronics cater
almost ent ire ly to CB now, so t hey,
t oo, win have to be d iscontinued.

I'm truly sorry to hear that yo u are
eliminating most of the co mputer
art icles fro m 73, in favor o f start ing
up another publicatio n, Kilobaud , in
which t hey will all appear. Looks like
I will have to do without lhem for t he
aboY!! stated economic reasons. 51 5
for lhat new magazine, plus the cost
of 73, is more than I can afford. So it
will be 73 only from no w on. much as
I regret having 10 say tha I. And fo r
the same reason I wit! be giving up
Byte Magazille. There yo u have it. I
am sure tha t my words reuect some
what the same thoughts many other
readers of 73 have about you and
about 73_

Alf of us were surprised to hear from
you that we are eliminating compu ter
articles Irom 73. As tsrss being a nut
is concerned .. . t hat's okay with me

Mack O. Santer W2ZPW
Brooklyn NY
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starting to develop with in t he service,
at least where I live; those who break
t he ru les of CB et iquette are dealt
with by their peers.

As th ings develop, and as I gather
more information, 1 will pass it along.
However, I am convinced that CB
radio and its users are the best
resource we have to tap for t he
growt h of th e amateur service. Many,
not all, but many, CBers wou ld li ke to
get an amateur ticket if only amateurs
would get oil their "high horse" and
offer a needed helping hand to trose
asking for it. It hurts when I hear
about CB people going to local hams
for assistance in that d irec tion only to
be met with a look o f ind ignat ion and
"get lost , who needs you" attit ude.
Put yo urself in t he other guy's place
. .. how would you fll(!ll

Oh yes, my lacle o f handle was a lso
short ·lived. 'MIile checking out the CB
radio. I enlisted the aid of a fellow
amaleu- , Charlie WB6SKM, who also
petSsessesa CB radio. Char lie promplly
christened me " The 13 Man" , , , ~II.
what e lse?

Wh ile getting a CB radio as I did
and taking amateur radio to the CBe<
was one way, there are other ways of
getting the interested CBer to take t he
next step. A recent. well ·publicized
eveM here in los Angeles was another
way. Take an excellent producer·
director team like Lenore (W6N AZ)
and Bob lW6VGQj Jensen . Add a
wen- known and tal ent ed emcee such
as KTlA-TV personality Johnny
Grant WB6MJV. an expert audio
engineer like Bill Orenstei!l KH61AFJ6
with extremely fine equipment , and,
bit of help from KHJ radio's Jim
Davis WBGSQP/6 to set up and handle
audio. Cont inue wit h an inlroduction
using Dave Bell's new l il m, " Moving
Up To Amateur Rad io," which in
itself has the ability 10 capt ivate an
aud ience. Inc lude a number of experts
on different aspects of amateur radio

Left to right: Johnny Grant WB6MJV. !Jon of KTLA· TV's hGa/~" $how,
Lee GoIdbrrg WA6AVP, M<1ry SUICUdale WA6LUC. (Phoro by Bob GoIdbrry
WB60FOJ

formalit y, besides wh ich I had no
handle other tha n my name and call
sign KKU4645. The strange fll(!ling
was sbortIwed lhough . By aod large,
the people one finds on CB are like
the neighbors nexl door. Heck, in
many cases. they are the neighbors
next door . With few exceplions, the
people I have met on CB have gone
out of t he ir way to make me Iee l at
home with t hem. At f irst I kept my
interest in amateur rad io low profile
... just be ing one of the guys ... one
of the voices on lhe radio. This didn' l
test. I became involved in many a
contact with CBers talking about
"moving up" (no pun inlendedl 10
amateur radio with specific interest in
two meters a nd FM repeater opoee
tion. You have no idea of the impres
sion it makes on a radiQ-Qrient ed
non-amateur to hear a demonslrat ion
of the coyerage of a good F M repeat·
er. Eves light up ... I have $f!f!fl it
happen! So far, the CBer,; I have met
out here in LA who want to get the ir
ama teur licenses have no interest in
CW, and cannot undefSland the need
fo r it when en they want to do is talk.
Many would be hams right now il not
lor that obstade.

So far, in the few weeks t hat I have
spent meeting the members of our
local Cit izens Radio community, 1
have been quite impressed by tre
dedicat ion of many of th em. Sure,
they have their problems - jam ming.
malicious int erference and , unfortu
nately, a b it of profanity on the pa rt
of a few "channel hogs." Basically.
they suffer many of lhe same prob
lems we face in amateur radio, only
down on 11 1TIe'Ier'S the problems a re
greater d ue to t he greater number of
rad ios in use, the grea ter number of
users of the spectrum, and therefore
the c hance for a grea ter number of
" flaky" people to be part 01 lhe
service. Simple math .. . the more
individuals. t he more chance lor prob
lems to show up. Interest ,ng ly,
though, it seems that self-policing is

people - very informal and a 101 of
obvious fr iendship. Everyone had a
" ha ndle," a pseudonym lor personal
ident ity, but what was surprising W1l$

that all but a few were us ing callsigns.
When someone didn't use h is legal
ca llsign. he or she was "jumped upon"
by many o thers, Hmmmmm , ., could
it be t hat CB was changing? Could it
be that average "Joe American" was
now taking CB over from t he hobbyi$l
OXer and that, handles /lSide, CB was
finally growing inlo what il WilS

intended fro m its inception? Let's
listen a wh ile longer. An actual Ian·
guage barrier e xisted . I was finding it
hard to under$land a lo t o f what was
bei ng said; CB has its own " special
language" much lhe same way Ihat
amateu- rad io has.. Since I always
believe that one should listen befo~

engaging a PTT button. I took my
own advice, sal back and garnered the
necessary education.

Over the weeke nd I installed t he
locking slide mount and antenna o n
my '66 Galaxie. which in itself was no
easy task" t his being my lavorite of
our two autos eYer'I though it's older. I
already had two such mounts fo r the
two and 220 transceiver,;. a Motorola
control head and a tone-pad t o work
arou nd. Lucki ly, the CB radio was
sma ll and fit well just above the gas
pedal , . . on the da shboard , lhat is.
belween the two meter radio and the
Motorola $peaker. A vacanl spot was
found on the rear fender of the
driver's side IIOd the lip mount dis
carded in favor of the regular 3/8"
snap- in blind mount and adapter lor
the ASP type t hread . Tuning the
antenna took abou t 15 seconds using
a Heath VSWR bridge to make the
check that found the approximate
midband VSWR at 1.2 to 1 and rising
to 1.6 10 1 at either end !cha nn els 1
and 23 respectively ).

Can't tell you how st range I felt
dur ing my lim 11 meter contact. It
took a wh ile to get used to the lac k of

••

Looking West

Lei 'S ca ll th is the "putt ing one's
money lMlere one's mouth is" depa rt
ment. For months now I ha~ e been
t elling yo u all to go fo rth and try 10
get your local e Ben interested in
becoming amateurs, get ting them into
t ra ini ng pl"ograrT1$. inviting them to
rad io club meetings, o ffering to speak
at CB "breaks," etc. Well. if you an'
going to t ry to meet some 01 the local
e Ben in yo ur erea, there is rea lly only
one place t o meet them : o n the ir
band, the ir home territory - 11
meters itse lf. Why not? Eleven meter
radios, the 23 channel variety. have
been tumbling in price eYe' $ince the
Commission anrounced that, as of
J iIOUary, CB would be eKpanded to 40
channels. In tece, the radio t pur
chased fro m one of the local depa rt
ment stores COSI me und er six tv dol

Ian including sl ide-in lock mount and
antenna with trunk lip mou nt and
ccax. I saw it advertised on TV one
evening and ran out to pu rchase one
before they were all gone. As it "'IS, I
had to wait for lhe nelll shipmeM 11$

t he demand was so great. The line at
the cou nter st retched to t he door, and
this was a cha in department store with
many such locat ions. It would not
slSprise me to learn that this sale
alone lldded over ten or twent y thou·
sand new operators to 11 meters.

Anyhow, after unpacking the radio,
I hooked it up to my allband long
wire to see if I could hear anyth ing.
Hear anyt hing? It was probab ly 100
deep on f!Ver y channel o ther than 9,
which is reserved as an emergency
chanoel. Yet, in some u ncan ny way, a
way that I still lind hard to under
stand, people were actually having
converSlltions and enjoying them
selve5. Squeaks. 5quawk$ and hetero
d ynes everywhere, yet asos were
going on - people interacting with

Bill Pasternak WA 6 1TF
14725 Tirus St . #4
Plmorama Ory CA 91402
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SOUTH COM HEAVY·DUTY SLIDE MOUNTS ARE

DIFFERENT. HEAVY·GAUGE STEEL SLIDES

ON PL ASTI C GU IDES FOR SMOOTH OPERATION.

PO WER AND SP E A K E R C O N N E C T I O NS ARE SE

C URE THR OUGH CO M PU T E R T Y P E CON

NECTOR S. A ST AI N L ESS STE E L LATCH H OLDS

TH OSE CON N ECTIONS U N TI L Y O U REM OVE

Y O UR U NI T . PR OV ISI ON IS MADE F OR LOCK

B Y A USE R- P ROVIDE D PADLOCK.

F OR TWO-WA Y RADI O USE RS . THE MS.3 PRO

V IDES A NEW MINIATURE CO A X CONNECTOR

D E S IG N E D F OR DEMANDIN G UHF APPLI

CATION S. OT H E RS MA Y C L A IM NO SWR OR

LOSS• • •WE C AN GU ARANTEE IT!

WHETHER Y O UR U N I T IS A " MI C R O" O R A

HEAVYWEI GHT. • •MOUNTED IN CAR. TRU CK

O R BO A T , A SOU T HCOM SLI D E MOUNT INSURES

" P E R MAN E N T INST ALL ATION " OPER ATION

WITH INST AN T IN/OUT SA F E T Y AND CON

VEN IEN CE. A SK Y OUR DEALER F OR A SOUTH

C OM SLIDE MOUNT T ODAY.

MB.3 (ILL USTRATED) FOR 2-WAY RADIO $ 19.9S

MS.2 (N O ANTENNA CONNECT IONS) F OR TAPE DECKS $1 4 . 95

MS.l MOUNT ON L Y . WITH N OWIR ING S 7 .25

SOUTH COM, INC.
P.O. Box 11212, Dept. 104

Ft. Worth TX 76109



•

•
The FCC in Baltimore is conductll'l9

an Inventory of all t he equipment and
taking technica l measurements to
determine exact frequency range and
ou tput. Seria l n umbers are being
crecked through local au thor ities to
determine if any of the gear was
stolen. {Ama leun in the Baltimore.
Washington arell who are missing geaf
would be wise to contact FCC Balti·
more.1

All 19 CBers raided face federal
cha rges ca rrying pe na lt ies o f $500
dollars per day, per offense, and one
year in prison and a 510,000 fine for
the unlicensed use o f CB or amateur
radio equipment. Federal judges will
decide what happens to alt that equip
ment; it could go tow.tis lines. be
declared contraband, o r end up on a
government surplus list. In any case, it
seems likely some of the eq uipment
could go to charitable organizations,
and show up on 20 meter SSB in the
hands of a missonary, handling phone
"""",-

Incidentally. it was not the work of
hams that led the FCC to the outlaws
. . . instead it was t he old Tennessee
Valley Indians, plus what one FCC
official t ermed massive inter ference to
business radio, and local, state and
Federal government radio user$. Thaw
are the same tracks that have led
FCC teams to SSB outlaws in other
parts of the country . . . and the same
trac h t hat ere being followed some
where else as you read this, where
woul d-be hams are tak ing the easy
way o nto the air.

Warren Elly WAl OUD
Associate Edit or

irwesnqa tions to grow fro m th e lucky
find. Sta tion records ta ken in the raids
are being 1Crutinized in an etten to
identify every individual who may be
involved and where equipment was

""'"""'"As illustrated by the acwmpanying
photographs, amateur equipment
made up the butk 0 1 the FCC raids.
Conf iscated were a half doz en linear
amplifiers, Heath and Yae5U trans
ceivers, frequency counters, remote
vros, VHF HTs, beams and ro tors,
along with several ingenious CB rigs.
One unit was reportedly set up like an
ordinary CB rig with a Irequency
counter slung underneath. But when
you swit~hed o n the A NL, the coun
t er would indicate frequenc ies
between 10 and 11 meters, and the
delta tune became a vIa!

tions are ongoing across t he country.
accordi ng to FCC sou rces.

Among those charged with illegal
operations were two Novice ctass ,,",3

teurs an::! an alleged ringleader of
Maryland CB SSBeo.. The ~ts,

armed with search and secure war ·
rants, confiscated ex tensive member
ship lists giving call numbers and lull
na mes and addresses of the ent ire
Maryland chapter. An FCC spo kesman
told 73 he expected some further

A room fulf of ronfiSQIted fKlUipmem. Raben Mroz. Engineer- in 0I¥ge, FCC
Sa/timor. (lefO, rlfld Assistant Engineer in OIarge Donald Bogert (righ r) , in rhe
midsr of rheir C8Ch1l.

The Largest FCC Raid Ever

g U
visiting views from around the globe

Federal marshals and FCC agents
raid ed 19 locations in the Balt imore
Washington area early o n Ihe morning
of October 27. Confiscated was over
65 thousand dollars worth 01 equip
ment used by outlaw SSB eBen. (See
"tn Purtuit of the HFers:' Holiday
'76 73.) II was the largest single raid
in FCC history and capped II lengthy
investigation by t he Baltimore office
in conjunction with the Laurel MD
monitoring station. Similar inVl!'Sliga-

Some of rhe ge¥ undergoing ~sring; nore po_r ootput of 80 W..rn and
frequency o f 27.9099 104Hz.

So~ of the mo(/ifi«! CB fI8II' aN>fisl:at«J in Bahi~·WlJ$hington. Note the
external swirching arr;mgemenIJ which allow out-vf-band operarion.
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Dead Within A Decade?

Is There Life On Mars?

Part 97 of the FCC Rules and
Regu lat ions has been changed so
much in recent yea rs tha t most ama
teurs are not completely fam iliar wit h
eKisting requirements. Even t hose of
U$ who teach licensing courses have
trouble keeping up to date with the
latest changes. It is my opinion that
very few of the recent changes will
benefit amateur radio and tha t many
of them will ha rm our service. Simply
sta ted, I do not believe amateur rad io
is strenglhened by weakening the ru les
and rl!9Ulations under which we
function.

It has long been obvious to most of
us that the FCC does not intend to
clean up the mess they have allowed
to develop on the old 11 meter band.
It appears to me that the FCC is

hoping to alleviate some of the
present CB problem by easing as many
CB people as possible into amateur
radio.

I believe our ARR L has been duped
into helping t he FCC clean up pa rt of
the CB mess. I can understand the
~e $UppOM.ing a program to pro
duce more amateurs; this is reason.
able. However, I find it very dIfficult
to bel ieve that our League cannot see
the danger to o ur amateur rad io ser
vice. listen t o CB and ma ke up yo ur
own mind how "beneficial" t hese
people will be to amateur rad IO.

I have taught amateur liams.ing
courses every year since 1948 . t have
had as many as l,CHlJ students at a
time. I have had an increasing percent
age o f CB people in my courses since
1957 and the CUffent percentage is
usually about 30%. It has always been
my eKperience that students with CB
biIockground are the least likely to

A special event call is issued by t he
Federa l Communications Commission
to commemorate some particular
event or activity. N6V was such a call,
issued on the occasion of the Viking
mission to Mars. The ,;gnifieance of
lhe Viking mission Ito softland a
spacecraft on another planetl war
ranted an equa lly signif ican t call sign.
N6V was t he first modern day 1 I' 1
call iS$Ol!d by t he FCC to an amateur
radio station. . Tbe Jet Propulsion
Laboratory Amateur Radio Club.
W6VID, is proud to be its owner. We
owe many thanks to the Commission
for honoring our request.

N6V is the t hird in a line of
commemorative calls i$SlJl!'d to t he
JPL Amaleur Radio Club. WP6JPL
was for the Accue 16 miS$ion. and
WS6MVM was for the Mariner Venus
Mercury mission (Mariner 101. Over
the period fro m June to November,
197 6. N6V becerre o ne o f th e most
significant special evenlS ever to be
undertaken by a single group of ama·
tevrs. The operalion united our club
more than ever before because It real
team effort was required in order to
build a completely new stalion from
scratch, and then operate N6V over a
five month period.

When the JPL Radio Club under ·
look this activity , we anticipated an

stick it out and earn an amateur
license; their d ropout ra te is about
double over the rest of the group.
Fonunalely. we have had many eK-CB
operalors develop into eKlremely
!/OOd amateu rs who a rt' a credi t to the
amate ur rad io service. uotortuneterv,
most o f them have been ur'\ilble Of

unwilling to shake their bad CB habiu
and this is bad for amateur radio. It
has also been my observation that
very few CB people are seriously
interested in becoming amateur rad io
opera tors. The o bject wes. back
grounds. and phi losop hies o f amateur
rad io and CB are rad icall y di fferent .

I do not believe we need 10 greatly
increase the Amer ican amateur rad io
population to safeguard our fre
quencies at the 19 79 World Adminis
trative Rad io Conference (WARC I.
Amateu r rad io has real ized its mo st
significant gains a t t imes when we had
very few amateurs. To the best of my
knowledge, all WARC position papers
were required 10 be submilled in mid
1976, so any upsurge in the American
amateur population Ibetween mid
19 76 and the 19 79 WAR C) will not
appea r in t hose papers. Common sense
fu rther discredits the present "safetv
in numbers" approach. Basically. each
country has an equal voice at WARC.
This means tha t , country with hu~

evenl of It size compa"ilble 10 our
previoll5 special events. 2fX)() to 3000
contacts . It soon oecerre apparent
that we had a tiger by the tail, and
wo uld have to W,lrk 10,000 o r mo re

, stat io ns to satisfy the t iger 's hunger .
Our eKisting station 'M)uld not be able
to handle the load beeeose of small
quarters, high electrical noise. limited
antenna jXlssibililies. and poor laca
lion lin a canyon two miles north of
the Pasadena Rose Bowl). The club's
long-term go al of a new traile r facili ly
in a better location was now give n a
deadline for complelion .. . June 18.
1976. the planned first d8'{ for N6V,
which .coincided wilh the orbit inser·
tion racket rt'(ltor bum 14S minutes
worthl for Viking I. Dick K6SVP was
assigned as facili ty manager. The ti me
was now March.

Fir'\ill site plans were d rawn and
wbmltted by Glenn K6GHJ to t he

dreds of thousa nds o f amateurs has
the same voting strength as one with
only a handful of amateurs. Since our
country has one 01 the largest amateur
populations in the world. it appears
reasonab le to me that the major objec
tive sho uld be to increase t he numbers
of ama teurs in other countr ies. Our
voting jXlwef a t WARC will no t
increase one iot, if we double or t rip le
t he number of amateurs In our
country; please don·t be gullible
enough 10 believe otherwise.

My thoughts on t h is matter are
summarized in th is paragraph a nd I
hope you will take t he time 10 a rrive
at your own decision. I am opposed to
recent FCC charllJl'S which I believe
will seriously degrade our amateur
radio service. I believe that FCC dereg
ulation of amateur radio can lead to
d isaster. I do no t be lieve t he CB mess
will be signif ican tl y reduced even if
many of t hem are absorbed into ama
teur radio. I think the CB mess must
be dealt with on its own bV the FCC
and that Congress should fund the
FCC to do this major job. I am firmly
convinced that converting any signifi ·
cant num ber of CB peop le to amateur
rad io will de9rade our amateur rad io
service. 1 do not believe that a lar~

intluK of new amateurs is necessarily
beneficial to amateur radio; it Cl!f -

laboratory facility engineering people
in May for approval, a surplus tower
was obtained from the newly formed
Goldstone Rad io Club. WB6MXU,
su rplus R G2 54 ha rdline coax
(7/B inch diameter) was fou nd in
storage. a T H6 DXX 6 element beam
and Ham II rotor were purchased.
and the race was on. Mr. Murphy
reared his head by having the first
spool of RG2S4 coal' d el ivered Friday
afternoon 10 the trai ler locat ion at the
haltom of the rough, brush covered.
ratt lesna ke· infested h ill on which the
antennas were 10 be located some 650
feet up from the trailer. The work
party. including five of the JPL EK·
plorer Scouts working on the lab
sponsored Projec t Sunfire for Pitcairn
Island, was already scheduled for
Saturday morning. There was no time
to transport the spool of ccex (which
weighed several hundred pounds and

tainly cannot replace continu ing
quality performance of e Kisting ama
teurs serving the public need.

II the present trends continue, I
have no doubt that the amateur rad io
service (as we presently know it} will
be dead w ithin a decade. I hope t his
does not happen because I believe t he
amateur radio service is of great value
10 a illhe peoples of the world. If I dId
not believe this, I would not spend
2CJ.30 hours per week he lping new
amateurs get started.

If you decide t ha t our a mateur
rad io service is in da nger, please take
action to eliminate the problems. I
believe it helps to send ideas to the
F C C, Senators. Representatives,
HouselSenale Communication Sub
committees, ITU! IA RU. and ARR L. I
have been writing for years. and I
would grea t ly appreciate some sup
port. I do not believe it is too late to
save our Amer ica n amateer radio ser.
vice, but it appears obvious to me that
it will die if most amateurs fail to
wake up and lake action. We are
communicators; let 's pass the word
before it is too tate1!

Bob Walsh W6 DDB
Burbank CA

Re{J'in ted from the LERC Amateur
Radio Club Bulletin, Nowtrber .,6_

was five fee t in diameter) to the top of
the hill. so we gallantly began 11'1Iing
the coal' up the hill. Without a doubt.
650 feet of RG2S4 gelS very heavy,
especially in the hot sun. The next ru n
of hardline waited unti l the spool was
t ranspor ted to tbe top of t he hi ll so
we could pull the coal' down. A
second spool of coal' was obtained in
July and two additional runs of hard
line were added. All went smoothly
this t ime, unli l the wooden spool
hold ing the COOK d isintegrated on the
spool stands. The o nly solution was to
unroll the enthe spool by removing all
the remaining spool wood and care
fully unrolling the entire 1700 feet of
CDaK along t he ground. We could then
pull the line down the hill.

To wer installation began six da ys
be for e the deadline. Again, Murphy !
Would you believe tha t when we met
lhe fellow supplying our guy wIres
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Roy Nul K6DUE ovenel'$ NBC "Today" $how filming.

KA BC_tmln inrervillwingJim Lumsdll" WA6MYG.

early in the event was Mel W6VLH,
who asked if we would be on SSTV.
Our ans_r was neqanve, that no one
in our club had the equipment_ A
couple of days later, we received a call
from Robol asking what equipment
we needed lor SSTV operation and if
t hey cou.d loan it 10 us! Thus began
o ne of the most wanted SSTV opera
tions in the world. Jim WA6MYJ and
Stan K6YYQ operated roast of the
S$TV !since the equipment was on
loan we were sensitive as to its usel.
Pict ures 01 Mars f rom both lhe Viking
Orbi ter and Land er were aired over
N6V, occasionally into areas where
there was lill ie or no news coverage of
the mi$sion. A most memorable 050
was : "N6V de CZ20. What are t hose
pict~es you are sending? They look
like the surface of Mars!" "CZ20 de
N6V. That 's what they are!" We fe lt
good that the pictures were recogniz
able. We are gratelul to the JPL Public
Illformation Office lor providing us
.....ith the high quality phot09'aphs lor
our transmissions. We also had a direct
video leed to the shack which allowed
us to moni to r and transmit some of
the photos "live" from Mars as they
were received here on Earth and
processed bv the computers.. Jose
YV5FBL, Caracas, Venezuela. was
late to a ham club meeting when the
XYL sa id t hat t he Mars pictures were
more importalll. Besides. he said the
rest 01 t he club would not bt-lieYe him
unleu he had tapes 10 prove it. At
least one ham, Bill Wl PFA, was able to
have his Polaroid photo of our t rans
missions published in the loca l new$'
paper. and then sent us a clipping.
Bruce VK3VF sent impressiVt! photos
of a couple 01 pictures he received and
also submitted to the newspaper.
VE3AXC lII'Tanged 10 haVt! TV newt.

coverage 1;Vt! while receiving SSTV.
Our local KABC·TV news team
covered our operat ion in the Los
Angeles area. Bob W8 0JGJ!lOt a story
in his local Des Moines fA paper.
wtlich was picked up by the AP .....ire
service, and culminated in many local
TV news stories filmed in individual
local towns (we haven't received all
the video tapes vet! and also in a 5
minule report by Roy Neal K6DUE
on the NBC " Today" show. As far as
we could ascertain. that was the first.
time a f ilm had been made Irom both
ends of a QSO at the same time. That
Roy 's always th inking, but what a
problem! We had to pick a station in
one of several major cities in the US,
establish a schedule with him, ~aral1'
tee a contact at 8:00 am our time. all
in less than 24 hours. SO that Roy
could schedule film crews in separa te
cities for Ihe following day. Frallk
WB5SAG .....as our choice, and t he
filming was ,~ successful. We're
not ~e 1Mlo was flying hi!tJer 
Frank or his patients (Frank is an
anesthesiologist ill Houston TX).

One con tact, KC4AAB/M Reg 2 oil
the coa st of South America, expressed
more than tbe usual interest ill t he
Viking mission progress during one of
the SSTV operating periods. It turned
out that the ship was an icebreaker on
its way back f rom Antarct ica with

The firsl per iod o' fiVt! days netted
2250 contscts toward the goal of
10 ,000 and gave us the confidence
t hat N6V would achieve its goal . We
were Vflfy pleased at this initial
tchievement. since the station was
manned almost entirely during non
working hours. Because we were a bit
late getting the publicity out to some
o f the pu blications and missed t he
June issue. we were met with a bit of
amazement and uncertainty as to lhe
legitimacy 01 the call, but word ~read

pretly lasl. Most worked modes were
20 ON, 20 SSB, and 2 FM, accounti ng
for about 85% 0 1 th e total contacts.
The lowest count was 2 FM ON with
one contact (what a surprise that
contact wasl. Other banck and modes
were .....orked. but seemed to be
worked out prelty fast. Admittedly,
our ears were rot very good on 40 and
80 meters. mostly because those
antennas lor the first period were fed
through 700 leel of RG9 coax with
the consequent signal losses.

One of the biggesl surprises while
working 2 meters was being linked to
t he Kingman AZ 146.16 /76 repeater
some 600 miles away through a
remote link all 146.52 $implex. Most.
of us were totally unaware that such a
lillk existed. The next surprise was 10

hear tllat the entire link was con
trolled by Jerry W86NQE while sit
ting on a diving board at Hun tinglon
Beachl later conoections illto the
remote link put us into locations like
Las Vegas NV. EI Paso TX, Santa
Barbara CA and other points OVflf the
mountaim rorth of us. Tremendous!
Another h ighlight of two meters was
to contact Bill Pickering, re tired JPL
Director and ex ·Z2BL, while visiting
the $hack. He was put in contact with
the giant Goldslone 64 meter 1210
feet diameter) antenna comrct stat ion
console which was being manned by
one 0 1 the Goldstone Radio Club
members. The link to the Hi'i' Desert
was made possible throu'i' WR6ALH.
Roserrend CA. and WR6AFX. Table
Moullta;n CA.

The recept ion that N6V received on
t he repea ters was tremendous and
much appreciated. In most cases. N6V
operation on repeaters was minimized
during commuhng hours. Initially, we
had only two simplex and four
repeater crystals; however, we soon
realized th aI proper coverage o f 2
meters requ ired a synthesizer. which
the club quickly purchased. It was like
adding a new band. oeeecse """ could
now wonr. all repeaters that we OOtJId
reach. as well as ome- simpleK Ire
quencies. The Ensenada Radio Club.
XE2BC, met us on one 01 the now
available frequencies on sked aile
evellin9 and we worked most 01 the
guys in the Ensenada Club.

Novice response was, at first, one of
bewilderment and disbelief. A three
character call? That just did no t fit
the pa t te-n! Frequently, the return
call after a CQ would be to WN6NBV
(N6V end to end, almostl . As word
got around, things !lOt easier and the
response got better. Ralph WB6YMF
put in many hours at the Novice key.

The most fortuitous station worked

placed on top of that hill, aside fro m
the 71 foo t tower and tribandee, a 2
meter collinear. an inverted vee for 40
and 50, and a 40 through 10 meter
vertical .

In spite of il all, N6V went on the
air at 1JOOZ, June 18 , 19 76, for the
firsl operating period of five da ys. The
basic plan was to operate for a total of
forty days. divided into four periods
coinciding .....ith the four major mis
sion eYents : Viking I orbit insertion,
Viking I 'anding, Viking I' orbit inser
t ion. and Viking II landing.

and crimp sleeves at the top of the
hill, and he went to open the trunk of
his car, Murphy made the key not
work? No amount of banging 0< twist 
ing would open tllal lrunk. Finally,
we discovered that tWO identical caf'$
had been parked side by side down
below and that he had pu t the sup
plies in the right car, but driVt!n off in
the wrong car with ue right ignition
key! That wasn't the last of Murphy.
He decided that one of the tower guy
anchors would have to be set in solid
rock! By the time we finished we had

All N6V tr¥f$minions _~ nor SSTV. Herll Bob Brodki" WA6TBH wvrk$ CW
under rhe wilfdlfuf 11)11I of thll Viking pro;IICt'$ biology mMl insig"i~ .
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The famous Mars ledge with a B or numiJer 8 as it appeared from the Viking
lander's CiJmera prior to SSTV transmission.

The selection of hard cop y pictures for SSTV transmission . . . here, Stan Brokl
K6 YYO IWrks near a picture coming from Mars.

Beating the Hamburglar

~al Viking P!'"oject biologists on
board. They had heard no news of
Viking's~ and WE're most appre
ciative of the information beard and
vowed that before the next trip out
they would have SSTV on board.

The station at N6V was not yet
equipped for working OSCAR, so
Skip 'w\6PAJ came to the rescue with
his mobile setup for working the
satellites. Murphy eauted "n alumi·
num plate in the roadway 10 tilt and
lodge under his van chassis as he drove
by. literally I"u nch ing all the equip
ment from the seats onto the f loor.
Remarkably, all equipment worked
afterward. The only other problem
encountered wtlile working OSCAR
was the high received noise level so
that many stations returning Skip's
CO could rot be heafd. Several st.
tions did get through, however, and
we were very pleased that Skip braved
the hill to set up on the mesa above
JPL a few f~ from t he rattle!il1akes

If crime statistics prove correct,
nearly all of us can expect t o have
that pr ized mobil, rig forciblV
removed sometime in the near future,
It can happen in a parking lo t, your
own dr ivewa y. the service sta tion, or
right outside on club meet ing night.

The best way to be w re that you
don't become a victim of Midnight
Electronics Supply is to remow the
rig and all markings that indicate the
presence of radio equipment. This
may also include the extremely
unpalatable task of retu rning those
callsign plates to your loca l reg istry.

The dyed·in-the·wool mobile opera
tor realizes that no matter how many
precautions are taken, it's often neltt
to impossible to completely hide the
fact that gear is contained within. So
here are a few dos and don'ts for hams
that just might keep the cost of the
hobby within reasonable bounds.

Do keep your bill of sale in a safe
place at home, not in the car.
Do engrave your driver's license
number and state on both the
inside and outside of the rig.
Do install a quick disconnect
system. When leaving the car,

(they were heard) .

QRP was occasionally eltercised,
with George K6VGN braving the
O RM most o f the time. A 519 signal
from Hawaii o n 2'1.. Watts and 5/8
from the east coast on 1 Watt are not
bad reports.

QSLing finally got u nderway about
a mooth late when we received the
cards from the printer (not entirely
his laultl and we began filling the
SASEs (first as promisedl , The hard
est QSLs to dea l with were those t hat
included the SASE and a note saying.
" Please send me the OS L card for
contacting N6V." No time, date.
band, or callsign! At the t ime we
received that card, we had oveo- 6000
entries in the logbook. Anomer QSL
was a bit bener; he "t least inc luded
his callsign. Because we hope to QSl
1ClCl%, they will both receive their
ca rds, just a bit later than ho ped for.
We received cards from several
SWLers, and even one f rom an experi·

take the r ig with you or place it
in the trunk. Out of sight, out of
mind.
Do . ma ke su re t hat yo u have
adequa te insura nce coverage for
your gear. The insurance situa
tion is wo--th an article by itself.
Remember that even though you
have hom~s or comprehen
sive auto theft coveo-age, lhere
may be exclusions on radio gear
as we ll as high deduct ib le and
depreciat io n clauses.
Don't try to hide the rig with a
jacket or blan ket. II only arouses
curiosity.
Don't leave the car unlocked.
Although it sounds like a silty
statement, the vast major ity of

menter who copied SSTV. "PIMse
est. to W6VIO, Whiskey Six Viking
In Orbit" became a catch phrase ,

The effort involved in conducting
an event the size of N6V is more than
significan t; it is majo r. as Jim
WA6MVG found out. Whe n volunt eer
ing to head t he activity one year ago,
the magnitude of N6V was not even
d reamed of, Although painful (liter
ally l at t imes to many who partici·
pated, the event was very sueeessful,
very satisfying, and enabled the
JPLARC to realize one of its long
term goa ls , " a new statio n, Many
friends were made both with in and
outside the club. This event will be
remembered as a u nique experience
for many years..

Did it seem like a clique running
N611? All wtlo came and participated
became a part of t he "clique_" The li$l
below cannot possibly cover all oon
tributions of every individ ual ; N6V
was a tea m effo rt and everyone helped
in m any a r eas: J im Lumsden

ripoffs happen thro ugh the car
being inadvertent lv or purposely
left unlocked, Most irn.urance
companies won't pa y claims
un less there is proof of fo rced
emrv.
Don't try to booby-trap your
9l'o3r. Not oniV is lhere a chance
that you o r a loved one might be
injured. but vou face the possi ·
bility of a lawsui t for assault.
(Don' t laugh, it rea lly does
be ppen.] Fo r ex ample, if a kid
sees your booby-trapped 2 meter
r ig and goes for il thinking it's
CB, WHAMMOI His familv can
nail you under laws !pverning
what's called an "an -eenee
ouee oce." Juries are known to

WA6MVJ, N6V Activity Chairman;
Dick Piety K6SVP, Facility MiIfliI9l""
8< Operator ; Sum Brokl K6VVQ
Facility 8< Opeutor; Ralph West
WB6VMF, Faci lity 8< Operator; Chuck
Weir W6UM, Equipment 8< Operator;
Norm Cha lfin K6 PGX, Pho to grapher
8< Operator; Merr il Bumett K6 BER,
QSl Manager; Glenn Berry K6GHJ,
Fac ility ; George Williamson K6VGN,
Operator, ORP ; Jack Pauold
KOT6574, Facility &: Operator;
Warren Dowler KNX8341, Operator;
Skip Re y man W6f'AJ, OSC AR,
Gordon Crawford WB6DR H, Public
ity; J im l ongtho rn WA6KPW, Opera
t or; Rich Ward WA6VOG, Operator;
Merv MacMediln W61UV, Operator;
Bob Brodkin WA6TBH, Operator;
Bob Biswell W6MZR, ()perator; Stan
Sanders WB6MPM, Operator; Joe
Berrv WA6FCE, Operator; Stan
He nc h WB6JMP, QSl Design; Bill
Carpenter WA60ZV, Video Feed;
Waldo Brown W60WC, Video Feed ;
JaV Holladay W6EJJ, Trustee.

be sympathetic to the kid in
these cases and VOU could be out
a few years' pay in one fell
swoop.
If. despite the above precautions,

you still become vict im of the ripoff,
here are a few steps to follow :

1, Make sure you really suffered
a loss. The gear could be silting
back 00 the kitchen table or
hidden away in the shack. This
can be ex tremely embarrassing.
2. Call t he lo cal po lice. Te ll
them what happened, what was
taken, and t he ident ilication
markings 00 it. If an item
marked with your driver's license

Continued on page 208
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The bHutiful Itory of aml/reur rlldio as a t herapeut ic too! deK:ribtKi by rhe
person who U$l!d i t alluch - Lee Goldberg WA6AVP, with OM Bob WB60FO.

Looking West
from page '0

OSCAR. GiVl:! all t his enough pre
publicity and you havt' the makings of
an entertain ing evening to prelJent to
the 9'lneral publ ic and particularly the
Citizens Service operators of the area .
T his was exae;tfv what was done the
ewning of September 15. 1976, when
the San Fernando Valley Radio Club,
In cooperation with the ARRL.
sponsored the first "Wide Wonderful
World 01 Amateur Rad io" evening
subtitled "Everything you always
wanted to know about amateur radio
bu1 we-e afraid to ask."

Johnny was at his best t ha t l!W'ning.
keeping th ings IT'IOI/ ing r ight a long.
while at the same time being truly
entertaining. It was obvious thai for
him the evening was a Iabcr of love,
The pitch 01 the program was kepI
high, moving from topic to topic,
explaining in progression the many
diverw aspects o f amateur rad io and
the people therein. There were
demcnstrauons of slow scan TV,
repea ters and autopetch, talks o n
RlTY and publ ic: service. In al l, the
entire !IiIm"" 01 what amateur radio is
all abo!.lt _ covered in th is flst 
piIClld I'M> hour prese<1tation. It took
a lot of planning, a lot of giving on the
pan of those invo lved and, most of
a ll , a feeling on the part of all that
wtJat was being done would indeed
benefit amateur radio . In the end,
somewhere between t 'M> and three
hundred local resdenu. many o f them
CBen, got a bit o f insight into the
'M>rld of the radio amateur alld wtJat
an amateur could do within the scope
01 his interest. In all, it was an evening
that epi tomized the real ama teu r radio
and on a fa irly large scale shared it
with the non-amateur.

If I had to pick one moment o f that
evening to ~lt a h ighlight . I suspect it
would be the story told by lee
Goldberg WA6AVP explaining how,
for her , amateur rad io was the therapy
needed to aid in recovery fro m a
serious illness. She told how, in the

process, she wwent from non-amale(W
to Advanced class in a Yf!fy short time
span. These were moments that held
everyone spellbound. lee's story is
one of beauty and dedication, and is
an inspiration to set one's sights
toward higher <]OiIls. Working hand in
hand with her husballd Bob WB60FO.
Lee no t only conquered the alter
ellects 01 a $tl'ious stroke. but in the
process has rome to symbolize the
important part that amateur radio can
play in avenues never explored. l ee is
not o nly a credit to her own persooal
initiative to conq uer an o bstacle put
in her path, bu t is a lso an opener 01
new norirons for others 10 seek. She
has given a VefY special new meaning
to ama teur radio.

If you have been thinking about
t ry ing such an event, but have feared
that it might fail, lear not ! Th is first
was indeed a success alld hopefully
more soch evenings will follow wit h
Other members o f the amateur com
munity emulating what 'MIS begun o ne
warm September evening in los
Angeles. The first "Wide Wonderful
World of Amateur Radio" evening will
long be remembered by all who
anended. Who knows, it may even get
us a few new a mateurs, and that
would be the c rowning glory. V!'S, we
were lucky to have a tal ented profes
sional crew to stan oil this type of
event, but it 's nothing that any ama
teur radio club cannot emulate o n
either a larger or smaller sca le, with or
without the pro fessionals. All it really
takes is caring a b it as to whether
there will be an y amateur radio afler
the 1979 WARC Geneva ccnte-ence.
Those within o ur amateur community
will pick up th e ball a nd carry it. Is
that someone you?

A REPEATER FOR
All SEASONS

We have repeaters dedicated to
many dive rse aspects of ou r hobby!
service. There are emergency calling
systems dedica ted to RACES and
AREC type operation, autopatch

systems whose pr ime purpose in life
seems t o be letting the XVl know
that you are pulling into the driveway.
club repeaters t hat , open or clo sed,
are intended to act as a n intercom
between members 01 • given radio
club and, lest _ forget, ee good o ld
standby. the $imp le rag chew type of
open system available day and night
lor anyone 10 use as long as they
operate within the scope o f their
license privilege. Did I say anyone?
Pardon my blunder. Well. though
many a system prolesses to be open to
all, in many cases one group does not
always get a warm welcome. What
group? Why, the "vourqster," 01
course. Vou know, that group still in
school. ages 15 or so and younger, who
happen to hold amateur licen ses but
lind it q uite hard to develop the same
t ype of last ing friendships on repeater
systems t hat wwe in the ne~ t generation
up seem to take for gr"nted.

Admittedly, there is an int erest
difference between the generations,
but must there also be a different set
o f standards imposed on the younger
ham ~ Must they be re legated to 40
eN when they too have a need. and
indeed. by the fact that they have
passed the same test as you and I, a
right 10 share the same spect rum? And
that inc lud es repeatersl At long last
someone is about to pu t into opera
t ion a repeater system that will have
one specific pu rpose tor its ex istence:
to give the younger !Itnefation o f
amateur with an int erest in VHF and
repeaters a place to converse with his
peers. tn a nutshell, that's the avowed
prime purpose o f WR6AKG and its
father, Keith Glispie WA6TFD.

Ke ith , not that long out of sehool
himseH, noted t hat wh ile virtua lly
every spectat interest group had a
repealer alld a lormat upon which to
interact , the younger generation of
amateurs in los Angeles had no such
forum . As Keith te ll s me, about a year
or so ago the whole idea began to take
shape. Why no t a repeater lor th is
group? More specifica lly. why not a
repeater that 'MIS designed to serve the
need fo r school amateur radio clubs
all over l os Angeles and surrounding
envi rons, as well as their individual
members? What a showplace to use as
a 1001 to convince the pub lic school
CB operator that a whole~ world
e ..i$ls in amateur rad io. Not long ago,
when the callsign WR6AK G arrived in
the mail and a Pye Communications
FM 50 high b,and repea ter became
available. Keith's dream began to
become more o f a reality .

As word o f Keith's plan begiJn to
leak out, it began t o have a rather
positive effect on many members of
t he local FM community, including
SCRA's Bob Thornberg WB6JP r, who
quick ly assigned Jim Hendershot
WA6VOP of the Technical Committee
to handle the mordination for thiS
system and at least try to e..pedite t he
maner. With virt l.lil ll y every two meter
channel now mordinated and in use.
finding a channel for t his project
would not be eesv, but ;t is not an
impossible task. In fact . since it might
be 01 int erest to readers, we will be

fol lowing the SCRA coordination 01
WR6AKG starting in this issue to
show you exactly how the SCRA
operates - sort of two stories in one.

About four weeks ago, after making
the decision to put up WRGAKG.
Keith contacled the SCRA and told
them briefly o f his intent. By return
mail, he received an " RFC" (Request
For Coordina tion) lo r'll that he filled
out and returned to the SCRA. Nor
mally, such a req uest would be placed
before a meet ing of the Technical
Com mittee lor action, but In this case
certain pa ra meters of the proposed
repeater svstem called for special
considerat ion on the part of the
SCRA. Therefore, Bob directed J im to
look at all aspects of the matter,
consider the parameters ullder which
the system as proposed will operate.
compare Ihis with lhe environmental
impact that such a system will have on
any co- or adiacen t channel users, and
from this make a recommendation to
the Technical Committee as to whe re
on two meters to put WR6 AKG.

Very shortly. Jim will have to
report back to Bob and the rest of the
Two Meter Technical Committee
ISCRA has a separate 220 Technical
Committee). II they agree with Jim's
findin~, then Keith will be issued a
90 day "Test Sanction," dur ing which
he will place WR6AKG 00 the air,
While it 's in operation, he will war1c.
wit h h is adjacent channel users,
co-channel Ustr"S, if any, and the
SCRA Techn i~ l Comminee to solve
any and all problems that might arise
due to th ;s System's establ ishment.
Dur ing this t ime, Keith. like any other
test sanctlOnee, will be obliged
to file written reports with the SCRA
Two Meter Technical Comminee; any
CO-Channel or adjacent channel users
will also be given a chance to f ile any
informat ion they fee l per tinent a bout
t he effects that the new repeater is
having on lhe ir already exist ing sys
tem, From this myriad of inlorma
lion. the SCRA will make a final
decision as to whetl'oer AKG will
remain where oow sanctioned perma
nent ly, be moved to a new assignment
or pe rhaps moved to 220, or should
no possible f ir\;'l l "home" be possible,
be requested to cease operation. As
this all progresses. we will keep you
informed. This. though. is what good
competent techni cal frequency
coo rd inat io n is all about. Not just
l ind ing an "open slot" in which to put
another system. but rather taking into
account all aspects 01 the proposed
~ system, its ettect on already
established systems. the effects of
surrounding terrain, the effect that
the users of any new syst em will have
on e xist ing systems adjacent to it, and
many other parameters that could f ill
an enlire column. These are just a few
of the items that Jim is currently
inv!'Sligating in his a!tempt to find a
home on two for WR6AKG, How
successful will Jim be? We will con
tinue Ihis next month.

Finally, a lew comments of my
own about the past two columns

Contlnuedon~ 183
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Editor:
ROberr Baker W82GFE
15 Windsor Dr.
Atro NJ 08004

NOll': ARRL contest dates are tentat ive, as they were not o ff Ic ially
announced at the t ,.... of this _ itmg (check OST for the .~act dat" l .

Also. don 't for~t to send early fo r ARRL logs and enlry appl icat ions for
DX and No v,,:e Ro undu p contests.

(A~L EN ~A ~
AR RL VHF Sweepslal<"
ORP - WlOter - Contest
O B5$ic RadIO E~change

ARRl DX Contest - Phone
ARR L Novice Roundup
ARRL DX Contest - CW
YLRL YL·OM Con tes t - Phone
AR RL OX Contest - Phone
YLRl Yl-QM Conlest - ON
ARRL OX Contest - CW

CO WorldWIde WPX SSB Contest
YLRL OX ·YL to Staleside YL Contest - CW

YLR LOX·YL to Sta llJside YL Con lest - Phone
OR P - Summer - Contest
NJ 050 ParlY

ARRl VHF SWEEPSTA KES
Starts : 1400 You r l ocal Time

Satu rday , Jan uary 1
Ends: 2400 Your l ocal Time

Sunda y, January 2
Complete rules lor the 29th VHF

Sweepstakes can be lound in the
December issue of aST lplease check
for any last minute changes in the
rulesl. Briefly , lhe rules are as follows :

All amateurs operating on or above
50 MHz are invited to participa te.
Contacts betlWen stat ions in d ifferent
t ime zones can be counted only when
the contest period is in progress in
both zones. Foreign stations may only
work stalions in ARRL sections.
Crossband work and retransmilted sig
nals (repeaters) are not allowed. Con·
tects with aircraft mobiles cannot
count fo r sec tion mul tipliers.
EXCHANGE:

OSO number, precedence lA 5 less
than 50 Wails inpu t power), your call,
CK - last 2 digits of yeillf first li
censed, ARRL section or country.
SCORING:

Score one point fur each e~change

sent and each received (max. 2 points
per 0 50). Each section counts as a
mu ltiplier only once regard less of
band and no more than one foreign
country may be claimed as a sec t io n
multiplier. Yukon-NWT COunts as a
separa te multiplier. Final score is the
total number of OSO points times the
to tal number of sections plus 10.
LOGS:

Official logs may be Obtained fro m
ARRL. Send contest logs and sum
mary sheet to' ARRL, 225 Main
Street, Newington CT 061 11.

ORP - WINTER - CON TEST
Starts : 1500 GMT

Saturday , Jan uary 15
Ends: 1500 GMT

Sunday , January 16
The contest is organized by the DL

Activity Group - ON. Work. 15 hours
fTIl~imum during the 24 hour contest
period, with no rrore than two pause
periods. Sefect up to 5 bands Irom
160 10 10 meters. General call is "CO
ORP TEST." A Slalion is nOI handi ·
capped if COIV XO con trol and VFO
control a re used on the same ba nd or
the input power 01 a commercial r ig is
red uced to below 2.5 Watts. ORO
stations - same rules, but work only
ORP stations and sign as " .. .la Ra ";
scoring is the same.
EXCHANGE:

RST. 050 number. and input (1 to
9). Add -e- if transmitte r is CO o r
V XO ·con trolied. Exarnole: 579
005/8~ .

SCORING:
OSOS with all stations are valid

unless runnin9 O RO; then only OSQs
with ORP stations count. Contacts
with your own country count 1 point.

own cont inent '" 2 points, OX E 3
points, and score 3 additIonal points
fo r a osa with another ORP station
(46 points). Score add itional handi
caos as follows: 1 handicap po int for
each sla tion using below 3.5 w at ts
input o r crystal controlled trans·
miner. Ma~irTkJm h..,dicap is 4 lor
any osa. Both stations rTkJltiply OSO
points times the handicap points plus
one (050 points ~ 5 ma~imuml to
find total QSO points for that con
tact. Mult ip liers are as fol lows: own
continen t " 1, OX · 2 point s per band
and country according to the latest
OXCC list , but call areas in JA. PY,
VE. VK, W and ZS count extra. Final
score is total osa points (inc lud ing
handIcap points ) times the total multi
plier .
LOGS:

Send entry inc luding a "mini-loq"
to: Hartmut Weber OJ7ST, 0·3201
Holle, Kleine Ohe 5, Fed. Rep. of
Germany. Logs should be sent no later
than February 15. 1977.

CLASSIC RADIO EXCHANG E
Sta rts : 1800 GMT

Sunday, Janu ary 30
End s: 0100 GMT Monday ,

Janu ary 3 1
Formerly "Nostalgia Radio E~·

change," the contest is sponsored by
the Southeast Amateur Radio Club,
K8EMY. and is open to all. A clB5$ic
rad io is any equipment built since
19 45 but a t least 10 years old, an
advanteqe but not a requirement in
the E ~change. Object is to festore,
operate, and enjoy older equipment
with like·minded hams. General call is
"CO CX" on ON and "CO E~chan-ge"

on phone; no AM phone below 21
MHl. The same station may be
worked on each eooe on each band.
EXCHANGE:

Name . RST, state. prov ince o r
coun try, transmit ter type Isend PA
tube il home brew, i.e., "6l6"L and
any other interest:ing pleasantries.
FREQUENCfES:

ON - up 60 kHl from low ends.
Phone 3910, 7280. 14280,

21380,28580.
Novice 3720, 7120. 21 120,

281 20.
SCORING:

Add the numbers of different t rens
millers, states/provinces/countries for
each band. Multiply by total number
of OSOS and then multiply thai toter
by Clau,c MUltIplier : total years ok!
of you r transmiller and receiver (if
tr ansceiver, rTMJ ltiply yedrs b y 21 .
Di fferen t eq uipment combinations
may be used; ligure scores separately
lor each and combine for total score.
ENTRIES:

Send logs. comments, pictures, etc.,
to : SIU Stephens W8KAJ, 2386
Oueenston Rd., Cleveland Heights OH

44118. Cernflcates will be aYlarded
tor highest score, longest OX, most
eqv tcment c omtnnanons, oldest
equrprre nt, an d "unusual achieve
nents."

NEW HAMPSHIRE 050 PART Y
2000Z February 12 

O5OOZ February 13
1400Z February 13 
0200Z Februa ry 14

The New Hampshire 050 Party.
sponsored by the Concord Brass
pounders, Inc., WIOC, is he ld to
promote the Worked New Hampsh ire
Award. Operating periods are 2000Z
Feb. 12 to 05002 Feb. 13. and 1400Z
Feb. 13 to 0200Z Feb. 14. Stalions
may be worked once per band per
mode. New Hampshi re stations may
work each other. NH stations send
RS(T! a nd cou nt y. Outot-state ste 
nons send RS(n, AR RL section or
country. NH stations score 1 point per
050 IIrne1 the number 01 ARRL
sections plus countries plus NH
counties. Others score 5 points per
NH OSO times the number of NH
counties.
FREQUENCIES:

CW - 181 0, 3555. 7055. 14055,
21055, 28130.

Phone - 1820. 3935, 3975, 7235.
14280.21380,28575.

Novice - 3730. 7130. 21130,
28130.

VHF - 50.115, 145.015. FM sim ·
ptex tro repeatersL
AWARDS:

To p scorer in each NH coun ty, and
top scorer in each state, llfovince, and
country 150 points minimum). Addi ·
tional certilicate available for coni".
mation of all 10 NH cccntes. Send

Jan l ·2
Jan 15 , 16
Jan 30 . 3 1
Feb 5 · 6
Feb 5 ·1 3
Feb19 · 20
Feb1 9 · 20
Mar 5 ·6
Mar5 ·6
Mar 19 ·20
Mar 26·27
Apr 12 ·13
Apr 26 · 27
July 2 · 3
Aug 20 · 21

logs. summary and check sheets 10:
Concord Brasspounders. Inc.• C. Hall
oway, 9 Via Tranqu illa , Concord NH
03301. Mail ing deadli ne is March 14 .
19 77 . Include business size SAS E lor
results and lor awa rd.

OR P AMATEUR RADIO CLUB
INTERNATIONAL INC.
1977 ANNUAL APRIL

OSO PARTY
Starts: 2000 GMT Satu rday,

April 2, 1977
End s: 0200 GMT Monday ,

April 4 . 19n
This contest is open to aU ama teurs

and an are eligible for the awards.
EXCHANGES:

Membe rs: RST /R5- State/pro-
vince/coun try. ORP number. Non
member: RST/R S. State/prov incel
country. po wer.
SCORING:

Sta tions can be worked once per
band for 050 and multiplier credi ts.
Each member OSO counlS 3 points.
Non-member osa 2 points. Stations
other than WNE count as 4 points.
MUL TlPLlERS:

More tha n 100 Watts inpu t power
- ~ 1 ; 25- 100 Watts input power 
~1 . 5; 5·2 5 wens inpu t po wer - ~ 2 . 0 ;

1-5 Watts inpu t power - ~3 .0; less
than 1 Wall power - ~5. 0 .

Scote eqUdls OSO points ~ total
r1lJmber sta tesiprovince/cotJntries PEP
band ~ power mul liplier.
FREOUENCIES-

CW: 3540. 7040, 1406 5. 21040 ,
28040.

SSB: 3855. 7260, 14260, 28 600.
Novice: 3720,7 120, 21 120,28040.
AU freqs plus or minus 5 kHl or so

tododgeORM.
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~ ESU LTS
RESULTS OF 19 76 NJ OSO PARTY

First Placr Winnel'"l - NJ Countil!$

30, 19 77 to OUALI FY. Send aU Io~

and dHa t o : E. V. Sandy Blaile
WST VW, 417 Ridgewood D.ive,
Metai. ie LA 70001.

THE MELV IN JONES
n CONTEST

SPONSORSHIP:
The contest was instituted by

Santos Lions Club Ponta da Praia. It
will be supervi1ed by the sub-directory
o f Labre of Santos and t he CW
Praiano Group. It will be held every
year du ring the second week end of
January fo r CW and d ur ing the third

INTERNATIONAL SHORT
WAVE LEAGUE

If you work a fai. amount of OX
and lry to aSL most, you may be
interested in the International Short
Wave Le'9le, 1 Grove Road, Lydnev,
Glos. GL1S SJE, England. Besides
the monthly newsletter giving DX
operating notes, centeSiS, awards, etc.,
you also get full use of their two,way
QSL bureau_ Their bureau does nol
requi.e SASEs and incoming aSLs are
mailed at .eqylar intervals. The mem
bership fee for US hams is S10 per
yea•. The ISWL also provides a Irans
la tion servICe. a corresp;:lndence
bureau and a large selection of
awards:

Century aub - For con
fi.n-ed 100 count.ies; Slickers
each additional 25.

Heard All Conrinerrts - ven-

cont inent. To second place, we will
give a medallion containing lhe San tos
Ponta da Praia Lions Club inscription.
Dip lo mas will be awarded for each
mode of operat ion: ON or SSB.

c ) The Brazilian ham operator who
gets the great(!$! number of points on
each mode will be granted the Santos
Lions Club Ponta da Praia Trophy.
The second place will be given the
Lions Meda llion.

d l The country which gets the
greatest number of points amorlg all
participant countries will be granted
permanent possession of lhe Me.... in
Jones Trophy.
DIPLOMAS:

al Every ham operator classified in
the f i~ and second places in each
COUntry and also Bralilian States and
Territories will I:!e granled • special
diploma mentioning the classificalion,

bl The olher foreign and BraZilian
ham operlltors taking part in the
contest will receive a diploma of
participation once they get a mini
mum of SOO points or SO contacts.

cl All .adio receivers from all oyer
the world inc lud ing the Briill ilians who
send t heir reports mentioning bila leral
contacts will be granted special diplo
mas. Fo r t hat a number of 25 contact
reports is requi red_
REPORTS:

a) The time must be indicated in
GMT l: Bralil ian t ime plus 3 hours).
The periods 01 18 hours lm inimuml
of Q AT must be clearly indicated in
the log.

b) Use o ne log sheet fo r each band.
c l All the participants must attach

t o the ir log a QS L card addressed to
Santos Lio ns Club Penta d a Pra ia,

d ) A summary must be sent post
marked no later than 30 days after the
contest. They must be sent to : Ham
Operator Contest Com mission, Sant os
Lio ns Club Ponta da Praia, P.O. Bo~

11, 111 00 Santos SP Bral il,
DISQUALIFICATION:

Violation of the ham o perat or
re gu la t io ns, non·ethical conduct,
OSOs in du p licate in the same band
and non-pani<;ipant pref ix can cause a
loss of points. The acts a nd decisions
of the Contest Commission will be
decisive.

weekend o f the same month for SSB.
A IMS:

The contest intends 10 pro vide
contact amo ng the largest possible
nu mber of ha m operators all ever the
world and to proportionate the Inter
nat io nal Interchange among Lio n ham
opera tees,
PERIOD:

CW section - Beginning Satu rday
8-0 1·77 - 00:00 GMT· 21:00 hours
Brazilia time 7-01 ·77 , to Sunday
9 -01 -77 - 24:00 GMT· 21:00 hours
Bral ilia time 9 -01 ·77 .

SSB section - Beginning Satu.day
15-01 ·77 - 00:00 • 2 1:00 houl'\
8ralilia time 10 Sunday 16 -01 -77 _
24:00 GMT· 21:00 Iw;)urs Brazilia
time.

Single operator stlltioos can only
OPerate 30 hours out 01 the 48 hours
of the contest. The minimumoblig,l
tory 1B hours of the ORT in t he
contes! can be divided up into 4
pel'iods llt any moment during the
course of the contest and must be
clellrly poimed out in the logs. The
multi-operator stations may OPerate
48 Iw;)u.s.
BANDS:

The contest activity will be in t he
3.5, 7, 14,21 and 28 MHl band$.
COMPETITION TYPES:

a) Single OPerlltor, any ba nd , bl
Singe operator, just one ba nd ; cI
Multi -operlltor, an y band.
MESSAGES:

Fo r 8 . al il, the CW bands will be
const ituted of the RST followed by
the Sta tes abbreviation, an d fo. to r
eign stat ions only RST. Example: PT
2 JB SS9/0 F - OJ 2 MN 599 - 15 1
WA 599. CALL: 00 Contest Melvin
Jones.

For Brazil. SSB will be co nstit uted
o f the AS fo llowed by the States
abbreviation. and for foreign stat io ns
o nly AS, Exa mple: PY 2 LB 59 GO 
PY 2 BOR ss SP - W 2 PV 59 - LU
1 BB 59. CALL: CO Contest Melvin
Jones.
POINTS:

a] a sos wit h stat ions of di fferent
cont inents sha ll count 3 poi nts in t he
bands at 14 and 2 MHl and 6 points
in the 3.5, 7 and 28 MHz ban ds.

bl OSOs with stations in the same
conti nent shall count 1 point in the
band o f 14 and 21 MHl and 2 points
in t he 3.5, 7 and 28 MHz bands.

c) Contacts between stations in the
same continent are allowed but shall
COUnt o nly 1 point.
MUL TIPLIERS:

All the 8 rali lian Sla tes and Terr ito
. ies and all countries wo.ked wilt be
counted only once; even if worked in
differ ent bands they will be multipl ied
by the to ta l number poi nts.
A WA RDS:

al The ham cceeetor who allains
the gr. test number 01 points in the
world o n CW will be granted the
Internalional President Lions Club
Trophy, and the one who gets the
greatest number of points on SSB will
be granted the District L·16 GoY
emador Trop hy together with special
d ip loma fo r each mode: CW o r SSB.

bl A trophy will be granted to all
those who get the most po ints o n each

2898
1026
420
168

3444
940

161 7
3087

322

••
1292
490
494
900
' 44

'343
403
420
325
896

1254
560
540

2014
20

705
496

1218
48

322
2160

4

660
150

684T
.954

325
784
144

2886
17524
5436

31289
62578

54'
56508

2050
6694

24 0
24070

6848
' 0866
1119SO

WA1WEM
WAlYUK
WA1NKE/ 1
AC2WSS
W82PYM
W2NCI
WB2JYM/3
K3U EI
AD4 BAI
W4 KFB
AC4Q MW
WA4BTC
AB4WHE
WA4JIY
KP4EMN
W5WG
WA5YT X
W5BWM
WB610 Q
K0GJD/6
AC6ZT
AC6KYA
WA8WWS
WA9MGY
WA9AB I
AB9NME
AD0Q1X
W0PRY
W0 EKB
V01KE
VE3EJK
ZL2HE

WB2RJJ /2
AB2 RJJ /2
WA2AWO
WB2REI
AB2RJJ/2
WA2CZA
AB2RJJ /2
W2FBF
AB2JVN
W2TND
W2Z0
WA2NPP
WA2WDT
WB2RKK
WB2FR H
AA2BSU
AB2RJJ/2
WA2WJY
W2 FCL12
W2EME
WA20UVl2

Allan t,c
B4"gen
Bu.ling1on
c.md~

Cape May
Cumber land
E__

Glo ucester
H......
Hu nlerdon
Melee.
Middlese_
Mon_m
Morris

"'""'P-.ic
....m......,
50__

Union
Warren
Out of Stat~ Wi~
CT
NH
ME
ENY
NLI
WNY
MDC
EPA
GA
KY
NC
NFLA
TENN
VA
WI
LA
NM
STE X
LA
ORG
SF
SV
MI
Il
IN
WI
CO
IA
NE
MA R
ONT
DX

METHOD OF CALLING:
Call : 00 CO 00 Q RP DE lcallsignl.

A WA RDS:
Cenificates 10 the highest scoring

station in each Slate, prOYince or
country. Other placl!'S will be given
depending on activi ly, One certificate
for the sta tion showing ttree "skip"
contacts using the lowes! power.
LOGS:

Send full log data, ,"cluding your
full name. address and bands used,
plus equipmel"ll, antennas. and power
used. Entrants desi.ing resul ts pseese
enclose a =10 SASE to .eceive result
sheel_ Logs must be . eceived by May

I.



~ ESU LI S
HOWDY DAY CONTEST WINNERS

WA6WZN 82 YL RL Member
LX lT L 61 NON ·YLRL Member

W2GLB 78
WA1UJV 75
OJ1TE 74
OJ1EIC 73
K4RN S 59
HBtARC 59
WB4PXN 51
OK5TT 53
DJ0EK 42
WA40RK 33
OK2KD 30
WB4F YU 29
WB0JFF 27
DF2KG 27
WA2VIE 23
PYlIF I 23
FSRC 21
PAtHIL 19
WA2DMK 15
WA2 RXO 8

Fo r conf irmation on lv - DL3 L5 and DK lHH

~ ESU LIS
RE5UL TS O F 19 76 PAce CONT EST

Top Country Winners. Singl~·Op SM6EUZ 2646
OK8AX 2400 5P3GCT 5670
DM3NKF 7321 UA30AO 1171 8
EA4BV 1440 UA2FBI 5376
EABIR 951 UA9JAA 2250
F2VO 1176 UB5ZBB 9996
G3VTT 2100 UC2BA 1035
GI3JEX 3480 UJ8JAS 1836
GM3MZV 6942 UL7GAA 1221
GW4DOO 1320 UM8NNN 561
HA0IG 16 20 U05AP 2880
HASKHD 8670 UP2BAR 10080
HB9QA 1778 U02GCN 9165
13DUU 1710 Y020Y 1710
JA6BSM 510 YU3TJA 3300
LZ2RF 10170 256CS 2223
OE1TKW 720 9H4G 384
OH6UW 1620 USA - Winners
OK2BLG 9801 AC3AR K 351
ON6NL 3417 AC10 PJ 150
OZ4 LX 361 WB51AL 105

lied contact wilh 10 stations in
each of the 6 continents.

Heard All States - Vefified
contac t with 48 continen tal US
states.

Comrrvn'M!alth A ward - Ver
ified contact with 50 different
co untr ies within the 8rit ish Com
monwealth of Nations.

European Award - Verified
contact with 50 d ifferent coun·
t ries within cont inent 0 1 Euro pe.

Pacific Ocean Award - Vefi ·
fied contact with 45 dittereor
countries wtIich have at least a
part o f their coastline on or in
the PlIC ific Ocean.

Zone Award - For working
25, SO, and 75 ITU zones.

5 Band OX CC Award - For
work ing 100 co un tr ies on 5
bands.

MARAC AWARDS
Anv hams in tefested in county

hunting o r information on the Mobile
Am a te u r Ra d io Awards Club
(MARACI should send /I lilTge SASE
with 3 first class stamps to Bertha
Eggert WA4 BMC, P.O. Box 6811 ,
Southboro Station. Lake Worth F L
33405. Or, t rv listening to 'Joe of the
countv hunter nets o n 14337 (from
1300 GMT daitvl , 3943 (fro m 0 100
GMT dailv) , 7237 occasionally, or the
ON county hunter ne ts o n Wednesday
evenings 2300 GMT on 705 5, Sater.
days at 1400 an d 2000 GMT o n
14070. and Sundays at 1430 GMT on
7055. More information on CW
county hunting can be obtained from
K1ZFQ who publishes a monthly
new$lener fo r 5 2.40 per year. The
awards available from MAR AC in·
elude :

Cliff Corne Jr. K9EA8
Memo rial A ward - For working
holders of the USA·CA All coun
t ies Award; in classes 0 1 Basic ~

10 , C " 25, B · SO. A · 75, AA ·
101). Basic award 51.00. seals fo r
5 A5E .

Auociate A ward - For work
ing charter, regular , or associate
members of MARAC for a toter
of 100 points for the basic award
with seals for 2SO, 5lXl and 1000
points. Regular members count 2
points eech an d associates count
I po int each. Fee : $1.00.

M·50·M Award - For working
rrc bues in al l SO states: o riginal
award fo r 48 states, seals lo r 49
and SO. Special seal for working
all states mobile to mo bile. Fee :
51.00.

YL Mobile A ward - Work 5
o r rrore YL mobiles in a total of
50 diffefl!Ot counties. Seals lor
100, 200, and 500 I:ounties.
Plaq ue lor 1000. Fee: 5 1.00.

MARAC OX Mobile A ward 
For wo rkin g 25 DX counties
Wh ile operating rrcbi!e. Seals for
50 and 75 co unties; plaq ue fo r
100. Fee : 51.00.

MARAC Last County Award
- First category ; Basic award for
any station giving last county to
finish a par ticular state. Seals for
second, third, and four1h times.

Same county iII'ld state may be
given in each instance. Send
application and rrobile replV
card signed by recipient stating
facts fo r ver ification. Award Cill'l

be repeated . Basic fee: 5 1.00.
Second category: Basic award
and plaque to any station giving
last county to finish ALL states.
Fee: 57.50.

Merit Award - Free to any
amateur upon recommendatio n
of iII'lV MARAC member fo r out
standing service 10 amateur
rad io .

Worked All Counties USA
S«::ond Time - For working all
counties in the USA a 'it'tOlld
t ime !

MA RAC Mobile A Wilrd
Catego ry 1. To any mo b ile fo r
giving out at least one county in
each of 15 states; sea ls for 25,
35, and 45 states: plaques lo r 48 ,
49 o r SO. Category 2: To any
station for working the same
mobile one time in 15 states:
seals for 25. 35. and 45; plaques
for 48. 49 . and SO. Category 3 :
To any mobile 10f giving out 100
differen t counties; seals fo r 250,
500 and 1000; plaques for 1500,
2000. 2500, 3000, and 3075.
Catego ry 4 : To any stat ion fo r
working same mobile in 100
differen t counties: seals for 250,
500. and 1000; plaques fo r 1500
2000, 2500, 3000, and 3075.
All award applications should be

aldressed to: MARAC Awards Chair
man , 602 Jelferson 5t., Lee's Summit
MO 64063 . Fu n her information can
be obtained from WA4BMC as noted
earlier.

NC COUNTY AWARD
Ba sic award 51.00; addi tional

a wards for SAS E, Classes: D • 30; C ·
54; 8 '" 75; A · 100. Send GC R list of
stat ions worked an d confirmed to :
Alamarx:e Amateu r Radio Club Inc.,
P.O. BOlt 503, Graham NC 27253.

JUM PING OFF PLACE AWARD
Ho norin g Independence '040

Award; free of charge for working
Independerx:e MO statio ns for points.
5 po ints tota l ~. WB0AEW.
WB0GYR and WOQW5 count 2 poi nts
each; others are 1 point each. App lV
to Jerry Dowell WB0GYR. 14412
3 7t h st.. Independence MO 6405 5.
No date. t ime or mode lim itat io ns.

THE MAPLE LEAF AWARD
Available 10 both amateurs and

SWLs. the award consists of 2 parts 
a flllQ parchment d iploma and a Cana
dian Maple Leaf FlllQ lapel pin. The
award is for worki ng (or hearingl and
confirmi ng Canadian amateu r rad io
pre fixes. OSLs must be in '{(lur posses
sio n. A GCR (certified list ) must
accompany your application. OSLs
should not be sent unless requested.
Classes: 1. 30 or more d ifferent Eana
d ian pre fixes; 2. 25 d iffer e nt Canadian
prefixes; 3. 15 different Cal\lldian
prelixes.

A special plaque award will be

issued free of charge to any radio
amateur who works and confirms 50
or more different Canadian prefixes.
All contects for all classes must be
made attee January 1, 1965. Send
application, GCR, and 10 IRCs or
51.50 lor equiv.1 to t he awards cus
tod ian: Mr, Garry V. Hammond.
Geography Departrnmt, L.D.S.S.,
155 Maitland Ave., S, Listowel.
Ontario. Canada N4W 2M4.

Prefiltes can come from : CF. CG.
CH. CI. CY. CZ. VA. VB, VC. YO,
VE, VF, VG, VO, VY, XJ. XK, XL.
XM, XN. XO, 38. 3C and any later
lT U assigned callsigns.

CHN MOBILE ACHIEVEMENT
AWAR D

Issued in 3 different categories: 1.
For working mobiles in cconees of
any are state; 2. For mobiles giving
out counl ies of any o ne sta te; 3. For
OM)rking same mobile in counties of
anyone state.

BONANZA - Th e ap plica nt get s
award fo r working same mobi le and
the mob ile gets award free as gift of
appli(;iilnt fo r giving out counties 10
same slat ion.

Classes: A - all counties of a state:
8 ·213:C~113.
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This very simple clock oscillat", lJSes
only three compo~nts. tt's usable to
5 MH~ and draws 1_ than 10 mA
FalX spare inverten are available for
U$t! elsewhere in the circuit. Thanks to
Bruoe BrolNfl W84YTU!WA9GVK.
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Touchtone pad circuit for finicky
repeaters. R will be ,00k to 4 megs,
depending on the mike circuit. Select
a value that doesn't distort mike audio
but gi..es enough deviation from pad.
e is . 1 uF ~«frolyric. Use 10 u F for
carbon m iku. Reprinted from
SCRAMSGRAM.
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Clrcults'

This rime delay circuit is easi/v adaptable to turning off an alarm system and
resetling it ettee a preset period. The values shown will keep the load activated
for about 10 seconds. but can be adjusted for va lues up to m.1nV hours.
Reprinted from UMA RC Log.

Want iI free rop'I of ,In'l 73 publiC4tion? Sure you do. Just $t'fId in your
I"vorir~ circuit, or n'l!rI O~ thiJt you don't (J'f~lIy like . If WI! print it, you
take home the book 01 VOIR" choice.

This ci,cuit enabl~ you to use a '2 V de motor o ff the ac power li~. The
motor mtnt be rated at , Amp or less. Reprintedf,om Radio & Electronics
Connructor.
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This simple audio follower stage adds punch to low power radios and tape
,ecorders. It will provide 5 to 1 Wa tts output with a 150 mW input. The
optional WJlume control is for fixad IIOIIJf1le sources. Be wre to use a hefty
speaker. as most speakers will b low out. Thanks to Stew Ulrig WA3SWS.

.",.."".

This low noise balanced mike pr8ilmp uses the ability of op amps to amplify
dillerential signals while rejecting common mode ones, thus ,fiminating the
transformer and its inherent sus~ptibility to hum pickup. Reprinted from
Audio Handbook, National Semiconducto,.
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A grey scale ge~atrx fa, SSTV. Connect the output to the veo o f the
camera. GilleS 2300 H~, 2'00 H~, 1900 H~. T7()(} H~, and 1500 H~. R' is level
adJust on the enti,e Vt.evefo,m. R2 sets the oscittstor frequency to about 15 H~,

Thanks to Roger Peckhilm WA1SBH.
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An ilCtin! CW filter that can use a v",ifir of ICs, including the 741, 148, and
301 A series. The first stage is fixed·tuned. The second can be set the same. or
slightly o":set to provide double humped bandpass. Reprinted from Radio Z5.
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a. How much d ifference is lhere in
the velocity factor belween coaoo: ial
and open-wire lines?
A. ~ velocity laeror is a ratio o f the
ilCrus l wave llelocity along a transmis
sion line to the wave veloclrv in the
air or free space. It v",itn Irom .65 to
.85 with solid dielectric coax. ooen
wire llne's velocity lacror is between
.95 and .98.

Continued o n page 2 7

a. Can the 6 146B be used to any
advantage in a transmi tter designed to
use the 6146?
A. Yes, tfle 6 1468 is ' direct replace
ment for the 6'40, and - if power is
_"",i"'ble - the change is worthwhile.
The 6 ' 468 is a berter tu~ than the
old 6 146 and does 91.,. more rI power
output.

Usually, the adjus ting control is set
lus t below the threshold 01 oscillation.
The Q·multipfier will not usually
calise a "ringing" effect similar to that
experienced when phasing a crystal
I/Iter.

For proper nulling or notching
acrlon, a·multiplier controls must be
C/lfefully adjusted in .,...nler steps. A
$Queaf indiCdtn improper internal
adlustment.

a . What circuit can be used to au to
mat ically ground an antenna when the
main power switch is open ?
A See the I/gure. SW 1 Is a DPST
switch which feeds 115 Vac to the

1
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a . What ts a product detector?
A. Some receivers actuslly contain
two detectors - , sti1lldard diode lor
AM reception plus a Sl!COnd circuit
designed lor CW and SSB reception.
In such con figurations, the second
detec tor is re ferred to as a product
de tec tor - actually lus t another name
fOf a con llerter·like circuit with a
built·in bfo.

Many feel that the product detector
exhibits lim ited or no improllement
over the standard diode arrang~t.

Others ~ p¥"ticularly t~ dyed·in·the
wool sidebanders - claim it provides
signilicantly incrNSed intelligibility
characteristics.

In vile

=
I

a. When a beam is rrounted o n a h igh
tower, ho w can you determi 'le
wheth er or not me transmission line
[coa x] becomes d isco nnected from
the bea m?
A. Simply check tbe linal loading
control. A lso, use a grid dip meter. In
most cases you will find that the
antenna won 't load as it d id ~/ore. If
a pi·network is used, you will find
that the final loading central setting
lor a particu/ilf band will be way all 
even lor a parriiliload.

a . When opera ting, isn't a a-multi
plier supposed 10 iIC1 as a good, sharp
c~tal f ilter? Alto , wha t causes squeal
when its extemat connors are manipu
lated?
A. The majority 01 Q·multipliers
Installed in commer-cial ham receivers
pro vide lor internal adjustment.

a. What can cause backlash 'n a
gear·d riven t uning system, and how
can it be correc ted?
A. Anri .lJack lash gears in receivers
so m e t im es become unwound or
springs pop out of place due to shoCk
in handling. To correct it. set the
bandspread pointer at zero on the
logging scale (ha ve the bandspread
capacitor lully meshed). fn o~ m odel
receiver, the white-metal gear should
be set so that its long setscr~ is 1m
in. Irom the stop pin (this long
setscr~ serws '" a stop on the other
end of the tun ing rangel. With t~

bandspread tun ing mechiH>iSm in this
posltiOf!, loosen the setscrews and
slide the white metal gear out o f
mesh. Wind the Iree brass gear one
too th and reengage the white metal
gear. Other methods use a pair of
spring·loaded gears whose wedge
action takes up free play be tween
meshing gear teeth.

To set the general coverage, the
same procedure may be used; row
el'er, set the ge~ral roverage poimer
at 100 on the logging SCille. Fi"'"
check 01 pr(Jpef positioning 01 t~ dial
O'S tun ing u pacitor should be made 011

a known Ir~cy like iI local BC
station.

a. Is there a c ircui t d iagram for a
1000 Hz af oscuratcr wh ich can also
double as a 100 kHz crystal catibee
tor ? It must be transistorized and
compatible for use with an SS8 trens
ce....er.
A. Suggest you use 5 % resistors ( ~

W j il at41ilable, in the arcun. The
output o f the al oscillator can ~
switched into t~ "mike" positio n o f
the rig, as shown in the figure.

The ellective inductance is 4 u H and
the capacitana is 620 pF with the
COfItrol switch, $W, set at the 7 MHz
position. A t 14 MHz the inductance
and capacitance are reduced to 2 u H
and 3 10 pF respectively.

a. Any $lJ99II!'$1 ions for checking errat ·
ic 5-meler iIC1ion in a receiver?
A. First ch«:k the $-meter tube. Then
check each of the resistors in the
circuit, especially the carbon control5.
Oeen them with an aeroso l cleaner.
Dirt and tarnish can be the cause o f
erratic action. Check the AVC switCh
con tacts lor proper contact . too 
apply contact cleaner.

ca16Z0Ill'

a . Whal is a simple solut ion to low
vfodr;~on 10 meters?
A. A vfo will nor always 'WOrk $imply
by unplugging II crystal and ff!pladng
it with II rio. Here are some o{ the

"'$011:$ for tilts. The output imped·
ance of the ",,0 fTlU$t be prOfNJf for the
oscillator cirCuit used in t!lt'rig. Yo u
cannot drive II , ig on TO meters WIth

an 80 or 160 meter vfo output, even
though 1101Hz crystal for 10 meters is
(l$ed There must be enough d output
from ' he vfo ror proper drive on 10
meters.

Most crystal oscillators have /I high
impedance input. If the vIa output is
low impedance. there may be trouble.
Changing from low- to high-Z requires
another tuned circuit or redesigning
the ascil/auN. Generally, il t~ via has

10 w·Z outpvt and t~ right oscillator a
higf>.Z input, simply link.aJupl~ a
rt!SQfIiInt parallel·tlJMJd circuit to t~

via, with the tuned cifCIJit going to
t~ oscillator.

A lthough it i, possibl~ to obtain 10
met~ driw with 80 or 160 ~ter vto
output leads, i t is easier to use a
crystal lrtlqueflCy.

By adding II buller-amplilier stage.
increased drive may be obtained,
although low rl outpu t 'rom II vto is
sometimes unallOidable. Increasing
IIOItages to tfle via will not, in moS!
~s, do a bit 01 good. Sometimes the
impedance translormation will yield
t~ additional rllIOltage ne«Jed.

When using roiIX to coupl~ the via
to the rig, be sure it is the OO"ect
irnptl!d8nce. 11 a C<IPiI'Citor is uwd in
urin WIth the CDi/x at the vlo Md,
disconnect it iInd try link coupling on
t~ output coil to the rig. This will
help if the input 01 the rig is lo w
impedance.

a. Is there a simple way of switching a
pi-network for two-band operation?
A. This principle can be applied to
any two adjacent bands; however, the
circuit illustrates the constsnts for
operation on 7 and 14 MHz bands.

Th is column ""ill be I month ly
feature of 73 Mag:u ine. It is hoped
tha t it wi ll be o f ilSSistanct to begin
nets and ol<J. t imen alike. We o nly ask
that you r QUestions be ke pt as ~neral

as po$sible. We will try 10 answer all
queries received. Please m ail your
que st ion s to Te<;hnical Editor , 73
Magazine, Peterborough NH 03458 .
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Fig. 1. 555 t imer connected as an astable oscillator, C1 IS

recommended by the manufacturer.

- - invaluable diagnostic tool

Test Generator

the K4EEU generator is its
inherent stability , accuracy,
and lack of ad just ments pro
vided by three crystal con
trolled reference o scillators. I
f e lt , h o wever, that the
sta bilit y of 555 timers was
adequate for most SSTV
al ignment applica tio ns and
de signed my gener at or
accord ingly.

Several dozen Slgnetlcs
NE555 V timers manufac
t ured over a two year period
were tested over a temper
ature range of 25°C_55°C in
an oil bath to dete rmine their
tempera t ure co e fficients
[te mpcos] and, therefore,
their suitab ility as re ference
oscillator s when operated in
the asta ble mode. A test
fixture was constructed so
that o nly the NE555 V was
placed in the oil bath and not
the external ti ming corn
ponents. Fig. 1 shows a 555
t imer connected as an astable
osc illator. The tern pcos of the
N E 555 V t imers measured
.045% to .07% per degree
cent igrade (rC). After the
tempcos of the 555s were

SSTV

1200, 1500, and 2400 Hz
Reference Osci llators

The primary a ttract ion of

too k with h is monitor," a
co n glo merate of designs.
Breadboard ing the circuitry
wa s re latively easy, but
finding a sta ble signal source
proved to be the biggest prob
lem . I was able to use an
aud io oscillator to in itiall y
a dj ust the limiter , pulse
counti ng di ver!minat or, video
amp li fier, and sync separator.
but fi ne tuning them for max
im u m perfo r ma nce was
impossible using this me thod.
A cassette recorder was used
for a time, but was unsatis
factory from my standpoi nt
as the video content was co n
stant ly changi ng, as was the
video quality (I didn't have
an opportunity to use a tape
recorded by an SSTV manu
facturer so I can' t com men t
o n them as an SSTV signal
source). Re mem b er in g
K4 EEU's ar ticle, I resurrec ted
it from my SSTV files,
b ui ldi ng t h e ge nerator
described in this article .

1.44

.;; 50%

IRa + 2 Rb) C

D , W. lshmael WA6V VL
I J J8 Pa ula rino Ave.
Costa Mesa CA 92626

an instru ment until seriously
designing and bui lding my
own monitors; now I am con
vinced that anyone u nder
taking such an adventure
sho uld have a similar instru
ment.

The " fro nt end" of my
monitor at the prese nt time
co n ta ins circuitry from
WB9LVI,2 W6M XVJ and
myself. It is more or less the
same route that WA9MFF

Rb

Ra + Rb
duty cycle -

frequency of oscillation -

This article describes an
SSTV patt e rn generator
wh ich produ ces a cont inuous,
high quality, 4x4 checker
board SSTV signal which can
be used with a triggered
sweep oscilloscope to fo llow
the slo w scan signal through
the monitor circuit ry . The
generator can be used to
improve the design of an
existing SSTV mon itor o r as a
diagnostic tool to repair o ne.

Th e pattern generator
described in thi s article is an
adapta tio n of the circuit
de signed by Bert Kelley
K4EEU .\ NE555V t imers are
used as astable oscillators in
place of the crystal oscil
lators, an d the digi tal logic
has been modi fied to produce
a 4x4 checkerboard pattern.

After reading Bert Kelley's
art icle on bu ilding a slow scan
TV test generator, I didn't
apprec iate the need for such

P ro ba b ly t he biggest
obs tacle facing ama

teurs building the ir own
SSTV monitor is findi ng a
sta ble slow scan signal source
to properl y a djust the
monitor circuitry. This is
especia lly true if the reade r
decides to design hi s own
monitor or deviat es fro m an
existing design. The mo nitor
itself generally cannot be
used as a test uni t because all
t he circuitry has to be
adjusted and o pe r a t ing
properl y before anything can
be viewed on the mon itor 's
CRT.
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U6 and U7 are brought out
on pins 2 and 1.

U8 is a TTL 7400 quad
ruple 2 input positive NAND
ga te. U8C combines the
out put of U9C and U9D and,
in conjunct ion with inverter
U80, alternately enables/
disables gates U4A and U4B.
U8B is not used.

U9 is a 74132 quadruple 2
input posit ive NAND Schmitt
trigger. U9 A squares the 60
Hz ac input pin H providing
fas t output rising/fall t imes,
the positive edge tr iggering
the first dual-D FF U108.
U9B is used as an inverter for
the 1 Hz out pu t of U12.

23
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sync pulses from U6 and U7.
The outputs from U5D and
USC (SYNC, S'i'fl'C) are
brought out on pins L and K.

U6 and U7 are 555 t imers
used as 30 ms ver tical and 5
ms hor izontal sync genera
tors. U6 is tr iggered from the
negative edge of U10A (15
Hz) and U7 is triggered fro m
the negative edge of U11 0 /8
Hz). Pin 6 may be externa lly
grounded to increase the hori
zontal sync pulse width fro m
5 ms to 30 ms. This provides
a 30 ms wide sync pulse at a
15 Hz rate for easily adjusti ng
the mon ito r's ve rt ical sync
separator. The outputs fro m

Fig 2. Schematic, SSTV pattern generator.
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gate the 1500 Hz black a nd
2400 Hz while oscillators to
the input of U4C, except
when inhibited by the S"'YJ\I"C
signal from USc. During the
time that U4A and U4 B are
inhibited by ~, USA is
e nabled by the SYNC signal
from U5 D, gat ing the 1200
Hz sync oscillator to the
input of U4C. U4C is used as
a three input inverter, its
output, the SSTV video
output, brought ou t 10 pi n 3.

US is a TTL 7400 quad
ruple 2 input positive NAN D
gate used as a sync adder ,
combining the 5 ms hori
zontal and 30 ms vertical

determ ined, a number of
different t iming compo nents
were included in the oil bath
to check the overall oscillator
tempcos. Best performance
was obtained using precision
wire wou nd resi stors and
metallized polycarbonate fil m
capacitors with oscillator
temccos measuring .05% to
.08%(C. The worst perfor
mance was obtained using
carbon resistors and disc
ceramic capacitors with oscil
lator ternpcos exceeding
.3%(C.

As a compromise between
performance and parts avail
ability, I used RN 55/60C (50
ppm) metal film resistors,
cermet 15 turn trimpots, and
metallized pol yester capaci
tors. Using these components,
oscillator tempcos did not
exceed .1%rC, which corres
ponds to 1.2 Hzr C for the
1200 Hz sync oscillator, 1.5
Hzt C for the 1500 Hz black
oscillator, and 2.4 Hzr C for
t he 2400 Hz whi te osci llator.

Circuit Desc ription
Referring to the sche

matic, U1, U2, and U3 are
555 t imers used as 2400 Hz,
' 500 Hz, and 1200 Hz refer
ence oscil lators. The com
ponent values specified in the
parts li st have been se lected
so that the oscillato r fre
quenctes can be adjusted
±16- 19% from nominal to
allow for normal component
variations. To im prove the
oscillator 's ability to be set ,
R2, R5 and R8 can be
cha nged to 2k and R4, R7,
and RlO trimmed (selected)
for the correct frequency.
T here is nothing critical
about the values specified and
they can be changed as re
quired, but keep the duty
cycle in the 47-49% range.
Table 1 provides nomi nal
values of Rb for preferred
values of C when Ra equals
1k. Nominal values include
1/2 the value of the series
trim pot selected. The outputs
of U1, U2, and U3 are
brought out to pi ns C, B, and
A.

U4 is a TIL 7410 three
input positive NAN D gale.
U4A and U4B alternately



Operation

The pattern generator re
qui res +5 V ±.25 @ 150 mA
a nd 6.3- 12.6 Vrms ole, a nd
t he supply illustrated in Fig.
3 satlslie s the powe r supply
requireme nts for the genera
tor .

avai lable, the oscillators ca n
be set wi t h a triggered scope
with a calibrated timcbase.
Set the timebase to.1 ms/div,
internal trigger and adjust the
1200 Hz oscillator for a
wid t h of .83 rns, t he 1500 Hz
osci llator fo r a width of .67
ms, a nd the 2400 Hz osci l
lato r for a widt h of .417 ms.
Switch to li ne tri gger a nd
readjust the oscillators for a
stable waveform (l.e., a wave
for m which is not slowly
drifting fro m righ t to left or
Ieft t o right across t he
screen) . This adj usts t he oscil 
lators aga inst the 20th
harmonic (1200 Hz), 25 t h
harmonic (1500 Hz), and
40th harmonic (2400 Hz) of
the 60 Hz power line a nd is
accurate wit hin .1 % provided
you r timcbase is ca librated, as
it is very easy to adju st t he
osci llators against the wrong
harmonic.

Syncing the scope on the
positive edge of the hori
zontal sync pulse will be ade
q uate for most trouble
shoot ing/design, and a few

Vertica l Sync Pulse. 30 ms wide
Horizontal Sync Pulse,S ms wide
SSTV Video
Contact closure to ground increases th l!
widt h of the horizontal sync p ulse from
5 ms to 30 ms.
Ground
1200 Hz
lpOO Hz
2400 Hz
Power in, +5V ±.25 . 150 mA
6.3-12.6 Vrms ac@6-12 rnA
Sync (combined horizontal /verticall
Sync (combined hor izonlal / ver t ical )

Table 2. Pattern generator pin assignments.

1
2
3
6

9
A
6
C
F
H
K
L

ron..

the artwork den sit y using
twelve le s made it impo ssib le
for me to design single-sided
circuitry which fit a 5W' x 3"
circuit board. The artworks
were prepared at home using
commercially available art
wor k aids,S taped 2: 1, a nd
photograp hica lly red uce d a t a
loca l photo shop. Using d irect
positive photoresist coated
boards available from the
Vector-Electronic Co.
(CU70/45WE·2 RN, 7 x 4W',
1/16" double-sided glass
epoxy), the boards were
exposed , develo ped, a nd
etc hed follo wing the instruc
tions that came with t he
boards. After cutting and
drilling (~5 drill for IC pads,
#60 drill for others), I tin
plated the fin ished boards
with Shipley LT-25 che mical
pla tin g solu tio n." Afte r
asse mbly, the compone nt side
is to p soldered as requi red
and jumpers soldered top and
bottom in the three feed
through holes.

Ad justment

Obviously the easiest way
to set t he 1200 Hz, 1500 Hz,
an d 2400 Hz reference osc il
lators is with a freque ncy
counter, and the values
specified in the parts list
should allow you to adjust
the oscillators without re
select ing R4 , R7, o r Rl 0 . If a
freque ncy counter is not·~V~.2~

schematic is no t typical of
two cascaded counters as
they are cascaded as follows :
7492 - +6, 7490 - +5, 7490
- -:-2 , and 7492 - -:-2. This
connection provides t he verti
cal scanni ng logic which pro
duces t he sym metrical 4x4
checke rboard pattern when
combined with the ho rizontal
logic in U9C and U9D. (In
truth, the 4x4 checkerboard
pattern is not symmetrical as
displayed on a monitor, as 5
ms of the lead ing ed ge is
blanked by the hori zontal
sync pu lse; tha t is, t he 1500
Hz a nd 2400 Hz osci llators
are overridden by the 1200
Hz sync oscillators during the
horizontal and vertical sync
putses.}

Constr uct ion: Printed Circuit
Board

The compone n ts are
mounted on a double-sided
5W' x 3" glass-epoxy circuit
board fabricated to fit a stall
dard 10 pin card edge con
nector with .156" spacing. I
prefer no t design ing double
side d circu it ry because of t he
pro blems e ncou ntered
ma king the m at home and t he
increased costs involved, but

1200 Hz 1500 Hz 2400 Hz

.01 uF 59.5k 47.5k 29.5k

.0 15 u F 39.5k 31.5k 19 .5 k

.0 22 uF 26 .8k 21.32k 13.14k

.0 33 uF 17.68k 14.04 k 8.59k

.047 uF 12.27k 9.71 k 5.88k

.0 68 u F 8.32k 6.56k 3.91k

r
-t- ev ....s

", - ---,"

Opposite phases of the 30 Hz
output from UlOB and 1 Hz
output from U12 are con
nected to U9C and U9D,
which a lternately gate the
1500 Hz and 2400 Hz oscil
lato rs every 30 picture lines
a nd 1 6.67 ms produc ing a
4x4 chcckboard pattern.

U1 0 is a TIL 7474 dual-D
ty pe positive edge triggered
FF triggered by the positive
edge of U9A. U10A and
U10B divide the 60 Hz
output from U9A by four ,
producing the 15 Hz SSTV
h o r izo nt al scanning fre
que ncy. The negat ive edge of
U10A triggers the 5 InS hori
zontal sync generator U6 and
U11. Both phases of U1 DB
(30 Hz, '3UHZ) are connected
to t he inputs of U9C a nd
U9D.

U11 is a TIL 7492 divide
by twelve counter and U12 is
a TTL 7490 decade counter
connected to divide the 15
Hz horizontal scanning fre
q ue ncy by 120, generating a
30 ms vertica l sy nc pulse at
the e nd of 120 li nes or 8
seco nds. Each counter co n
tains a -:-2 element combi ned
wit h a -:-5 element (7490) and
a -:-6 element (7492). The

.. II :~s~/ '

''';''----'

Table I. This chart provides nominal values of Rb for
preferred values of C when Ra » lk. Nominal values include M
the value of the series trimpot selected.

Fig. 3. This power supply satisfies the requirements for the
pattern generator, but since the generator only requires 150
mA @+5 V, it can easily be borrowed from an existing supply.

Fig. 4. This low pass audio filter used by K4EEU requires no
power supplies.
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ROBOT RESEARCH, INC.
7591 CoovoyCourt

san Diego,CA 92111
Phone (71 4) 279·9430

L ~

r----------------------,
I For the complete story on our new Medel 400 all I
I solid state d igttal-Hs. M Sca n Converter w rite o r I
I call today for literat ure. I
I I
I Na me I
I I
I Add ress I
I City State I
I Z ip Phone I
I I

The picture shown above is from an unretouched
photo taken from a monitor of a picture transmitted
wit h the new Robot Model 400 Scan Converter. It is
much sha rpe r and clearer than was p reviously possible
with exist ing SSTV equipment .

But the new solid sta te design a nd ra ndom access mem
ory (HAM) of the Model 400 now gives you the abi lity
to send a nd receive picture images just as sha rp a nd
clear as the above picture.

O pe ration of our new 400 Scan Converte r is easy to un
derstand a nd simple to wo rk . And cost is a $ 5
real b reakt hrough. Just . . . . . . . . . . . . . . . . .. 69

This is the quality of SSTV picture you get with
the new Robot Model 400 Scan Converter.

[ROBOT]



Parts List

C1.2 .22 uF 110% 250 V
C3, 4 ,6,8, 1', 14 .01 uF110%250V
C5 .015 uF 110% 250 V
C7 .022 uF 110% 250 V
C9, 12 .lxn uF disc ceramic
Cl0, 13 .047 uF ±10% 250 V
C15, 16,17 .1 u F ±10'lf. 250 V
Note : With the exception of C9 a~ C12, all caps are
metallized polyester Mepco/ Electra Series C280A E/A or
equivalent 1.4" lead spacingl.
CR 1,2 1N9 14 or equ ivalent siticon
A1 1k ± l O'lf.carbon
R2, 5, 8 10k ±10'lf. 89PR 15 t urn cermet tr impo15;
R3, 6, 9 1k 1 1% RN55 f60C 50 ppm melal f ilm
R4 24 .3k AN5 5/60C 50 ppm metal film
R 7 26.7k R N55/60C 50 pp m metal fi lm
Rl0 21.5k RN55/60C 50 ppm meta l f ilm
Rl 1, 14 12k 11 0% %Watt carbo n
R12,1 5 10k 1 10% % Walt carbo n
R13 102k 1 1% RN 55/60 D 100ppm metal f ilm
A16 619k 1 1% RN55/60D 100ppm metall ilm
Ul , 2, 3, 6 , 7 NE555V IC Timer
U4 7410 t riple 3 inp ut p osit ive NAND gate
U5, 8 7400 quadrup le 2 input posi t ive NAN D ga fe
U9 74132 q uad rup le 2 input posit ive NAND

Sch mitt t rigger
Ul 0 7474 dual-D lyPe posi t ive edge triggered FF
U11 7492d ivide by twelve co unter
U1 2 7490 decade coun ter

+'zv

-

because it requires no power
supplies, but an alte rnat ive is
the filter used by W0 LMD in
several of his designs," , 8

shown in Fig. 5.

Conclusion

Compared to the cost of
an SSTV monitor, the pattern
generator represents a mode st
investment . Like K4EEU,
once t he completed generator
was connected to my mon
itor , I wondered how I sur
vived without it , and am now
convinced that anyone who
wants to roll their own
monitor should have a similar
unit. I' ll be the fi rst to admit
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Fig. 6. Output of the WB9L VI /ow pass filter.

Fig. 5. WOLMD low pass audio filter.

'500'" 8l AC ~ 
' zoo~. Sy NC

o meter to determine the
minimu m input for limiting,
deter mined by li miter gain.
Fig. 6 is the ou tput of t he
WB9 LVI low pass butter
worth filter wit h the genera
tor con nected, and Fig. 7
illustrates the checkerboard
pattern as displayed by the
monitor.

Although d e signed
primar ily for tune up, calibre
tion and repair , the gene rator
can also be used for trans
mission by using the low pass
audio filte r used by K4EEU,
shown in Fig. 4, to convert
the square wave video to sine
waves. I pre fer this fi lte r

SSTv
SOU U E
.. ..vr
' ~PUT

horizonta l and verti cal dis
charge pulses to drive the
t riggered deflect ion circuitry,
and the checkerboard pattern
can be used to optimize the
gain (s) of the low pass fi lter
for a square wave response
wit h just enough overshoot
(ringing) to en hance picture
detail. The video out put can
be attenuated wit h a potenti-

evenings spent with 73's
SSTV Handbook should pro
vide sufficient information to
repai r an ailing monitor with
the generator. The 1200 Hz
ou tput can be used to tu ne
the sy nc circuitry , and the
2400 Hz output can be used
to ad just the discrim inator.
The horizontal and vertical
sync pulses may be used as

(

I.-...
s-
•
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i
t

L

-,

:
•

o

7400 - Ul1 74 92 U12 ...

Component layout.
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Fig. 7. Checkerboard pattern
as displayed by the monitor.
Th e pattern appears to be
unsy mmetrical because the
leading edge is blanked by the
5 ms horizontal sync pulse,

t
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Novice Q&A

that a moni tor can be con
structed and aligned without
it, but it should save cou nt
less hours of work sho uld a
snag develop. -

from p;lge 21

power circuits, end SW2 is a SPST
th"t does the antenna grounding.

a. Using a trap antenna, erratic roeo
ing readings are obtamed when it
rains. What could be the cause of this?
A. The trap may be leaking. Also,
there may be water entering the coo«,
With a good high·range ohmmeter (at
the tr"nsm,uion line endl, check the
antenna - both when the _ther IS

PC layouts.

Ref.rences

I Bert Kellev K4 EEU, "Slow
scee T V Te st Generator," Ham
Radi o , July 19 73 , pages &14.

1 Dr . George A. Steber WB9LV I,
"Slow Sca n To Fast Sean T V

wet and when it i$ dry. A low readil~

when wet will indicate moisture is the
problem. Disconnect .md check the
COiJX; then recheck the antenna itself
with the coex disconnected.

a. In an attempt to make a 10 rnetee
transistorized converter work with a
BC transistor radio. AM broadcast
signals are received after the convener
is connected to the BC set's antenna
coil. AnV uJ\lgestiom;'
A. If t!le antenna coif is not shielded,

Converter," OST, Mav 19 75,
pages 28·36. 4 6 .

j Michael Tallent W6M XV, "The
W6MXV Hi·Performance Mag
net ic Deflectio n SSTV Mo nItor,"
Slow Scan Telf!llision Handbook ,

you will continue to pick up BC
signals, Shield the coil and connect it
via " coedet csote to the oo toor of
vour converter by placing a .0022 uF
capacitor in series with the cobte s
center lead. Ground the coax shield to
the Be $81 chassis.

a. How can a long wire antenna be
marcbed to a transceiver without an
e!aborale or heavy antenna tuner,

a 13 c ubucanon.

4 Larrv Pryor WA9MF F , " Ho me
brew t his SSTV Monitor : ' 13,
J une 1975, pages 22·30.
s W. H. Bradv cc.. 727 W. G len-
d a le Ave., Milwaukee, Wis.,
5320 1: Bishop Graphics, Inc.,
North Ho llywood , cent., 9 1605.

(> Sh ipley Co . Inc., 2300 Washing
ton Str., Newt on, Mass., 02162.

7 Dr . Robert Sudi ng WQLMO,
"A n SST V Keyboard," CO ,
September 19 74, pages 20-26,
79-80.
8 Dr . Robert Suding W0 LMD,
"SSTV Scan Co nver ter," 73 ,
August 19 74, pages 73.a4 .

Additional References

Slow Scan Television Handbook ,
a 13 cubticetton.
" App licat io ns of Linear Inte
gra ted Circu its," Eu gene R.
Hnatek , Chapter 7 , The Inte
g ra ted Circuit Timer, pages
4 21 ·454.
D esigning wi rh TTL Inregra recJ
Circuits, Te xas Inst rum ents Elec
tronic Series, ed ited by R . L.
Morris a nd J. R . Mille r.
The TTL Data Book fo r Design
Engineers, Texas Inst ruments Inc.

when used away from home ?
A. Any single wire "nu",n" can be
miltcherl to the low impedance of
your tremceiver with the circuit
shown. A surplus coil and a capacitor
of 200·365 p F ma y be used. Using an
SWT meter, "djust the rotal"ble coli
and capacitOf for proper matching and
maximum transmitter output. This
cirCUIt may also be used for mobile
operation.
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Fig. J. Supply voltage lIS. supply current,

How Does Your

, 2 ! • ~ 6 1 8 ~ '0 tI '2 13 I. re III ' 1 '8
SUPPLY VOLTAGE
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S o me ti me ago 1 spe nt
t wo weeks in Hawaii ,

enjoying th e sun, surf and
QRP ope rationj KH6 using
the Heathkit Mode l HW-7
transce iver. I used two "twin
lead" folded dipo les about 15
feet h igh and batteries for
power which were recharged
d ur ing t he day usi ng solar
energy. The performance o n
twenty and forty meters was
excellent : ZLl, JAf), IA1,
lA !, UM, KL7, VES·G.7,
W4-5-6-8-9-~ - all wi th good
(53-58) signal reports. My log
shows that nearly 50% of th e
stations called replied.

After returni ng to the
mainland, I wondered about
the tr uth of " 2 Watts" and
decided to measure the per
formance characterist ics of
the HW-7 transmitter. The
objec t of this ar ticle is to
present the experimenta l test
data that I obtai ned with my
HW-7 so that o ther amateurs
will have more knowledge
abou t their HW-7 and how to
use it for optimum perfor
mance .

Fig. 1 shows the measured
input current as a function of
the applied voltage. Th is data
was taken with the trans
mitter ad justed for maximum
power out on twe nty meters.
The resul ts are linear over the
voltage range from 8-16 V.
Below 8 V the unit doe s not
a lways osci llate and the
output waveform is very dis
torted.

Fig. 2 sho ws th e measured
po wer outp ut of the t rans
miller as a functio n of supply
vol tage fo r the three oper
ati ng ban ds. The frequencies
used were 7.05 MHz, 14.1 0
MHz and 21.15 MHz. The
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re a c t an ce t he "relat ive
po wer" meter reads higher
and higher, eve n off scale.
The peak reading sti ll corres
ponds to the peak power
ou tput, bu t t he relative
reading is va lid onl y for no n
inducti ve, resist ive loads.

The HW-7 has a reputat ion
for creat ing TV I, and mine is
no exception. As far as I
know, the interference is
limited to TV sets in close
proximity to the transmitter,
bu t co nsidering the DX
achieved wit h less than 3 W,
t he interference range might

•
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up to 10 Oh ms of either
capaci t ive or inducti ve reac
tance and drops rapi dly with
increasing reactance.

The range of reactance
variation is limited by t he
variab le capacitor. Since the
impedance seen by a tra ns
mitter ca n vary over a wi de
range of va lues with antenna
design, and trans mission can
vary over a wide range of
values wit h ante nna design
and transmission line length,
one shoul d be very careful to
provide the transm itter with a
resistive load. Wi th increas ing

Fig. 3. Power output vs. load resistance.
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non-inductive, resistive loads
was applied to the tra nsmitter
and the powe r outpu t was
measu red. Fig. 3 shows the
results of these measur e
ments.

Fro m th is data it appears
tha t t he t ransmitter is
optimally matche d to a 62
Ohm load , but the difference
between 62 and 50 Ohms is
negligible. This data was
taken o n 20 meters wit h a 12
V supp ly.

In actual practi ce, antenna
loads seen by a t ransmitter
are seldom resi st ive, and
usua lly show eit her induct ive
or capacit ive reactance as well
as resista nce . To measure the
effects of reactance on power
output, var ious ind uct ive and
ca p ac itive clements were
placed in series with a 50
Ohm, no n-induct ive, resist ive
load. The power output was
measured across t he resistor.

Fig. 4 shows the power
output as a fu nct ion of the
reactance of the load fo r the
three bands. The powe r out
put is essent ially consta nt for

Fig. 4. Po wer output lIS. inductive and capacitive reactance.

p :
(Epp x 0.50 x 0.707)2

R

The peak-to-peak output
voltage was measured with a
Textro nics Model 546 oscil
loscope .

Fig. 2 shows that the
power ou tputs on 40 meters
and 15 meters are essen tially
the same, while the 20 meter
output is co nsiderably higher.
The Heathkit manual claims
that the power input varies
f rom 3 to 2 W wit h increas ing
frequency, implying a corres
pondi ng decrease in power
output. I cannot exp lain this
apparent d i s c r e pan cy
between the test and pub
lished data.

As with the powe r input,
the po wer output increases
linearly with supply voltage.
For battery operation, t his
characterist ic is fortu nate
because it resu lts in a gradual,
rather than sudden, dro p in
output power as the battery
discharges. However, the need
for well charged batteries is
apparent: A 2 V drop fro m 12
to 10 V reduces the power
output by 50%.

With the powe r input and
power output established, the
next quest ion concerned the
optimu m load for the trans
m itter. The specifications
prescribe a 50 Oh m, un
balanced load. To measure
the effect of load resistance
o n power output, a series of

power was determined from
the measurement of the
peak-to-peak voltage across a
50 Ohm, no n-induct ive load.

Fig. 5. Output waveform, 7.1 MHz. Fig. 6. Output waveform, 14. 1 MHz.
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Fiq. 7. Output waveform, 2 1. 1 MHz.

be quite large.
The output waveforms of

t h e transmitte r were
measured, using the 546 oscil
loscope. This data is shown in
Figs. 5, 6 and 7. Each of
these photos shows the out-

put waveform measured at
peak power. For all three
bands , this waveform is sinu 
soida l with little or no har
monic content. Figs . 9 , 10,
and 11 show the power out
put at the same freque ncies
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Fig. 8. Calibration curve, power output \IS. relative power.

Fig. 9. 7. 1 MHz de-tuned.

but with the leading capacitor
turned slight ly off peak rela
t ive power indica tion. Here
th e h a r m onic con ten t
becomes high, particularly on
15 and 20 mete rs, a lthough
the power o utpu t is not
ma rkedly decreased . T his
effec t of de-t uning on har
mon ic content is more pro
nounced when de-tuned on
thc high freq ue ncy side of the
relative power pea k.

Fig. 8 shows a calibration
curve of the relative power
meter to yie ld absolute power

output as a function of meter
reading. This curve, however,
is only valid for the 50 Ohm
resistive load supplied wi th
the kit.

The measured and on-the
air perfo rmance of the HW-7
transmitter sho ws that it is
f ine for QRP o perat ion. The
o nly possible problem areas
are matching of the uni t to a
no n-resistive load with the
resultant misleading relat ive
power indication, and that
carefu l power peaking is re
quired to minimize TV I. •
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Fig. 10. 14.1 MHz de-tuned.
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TEMPO/lmla-2
Tempo /FMH.2 (2 wall VH F/ FM
hand held} 6 channel capabrlitv.
solid state. 12 vue. 144-1 48
MHz (any 2 MHz) , charging re t 

rr unats for m-ead cells, S-meter,
battery level meter. Also avail
able for commercial and marine
service $ 2 19.00
TEMPO /FMH $199.00
TEMPO /FMH·5 (5 watt ) .. $279.00

TEMPO
6N2

TEMPO /CL 146Jl
....a VHF /FM mobil e trans 
ceiver for the 2 meter am ateu r
band . It is compact, ru gged ly
built an d completely so lid state.
One channel su pp lied p lus t wo
channels of you r choice FREE

144 to 148 MH z coverage . Muttlfrequency s prea d o f 2 MHz. 12 c han nel
possible . M etering of output and receive . Int ern al speake r, dynam ic
microphone, mounting b rac ket and pow er cord suppli ed. A Tem po " bes t
buy" at $239.00.

Tempo VHF/ONE
the "ON E" you've been waiting for

No need to wait any longer - this is it! Whether you are already on
z-merers and want so meting better or you 're just thinking of getting
into it , the VHF /ONE is the way to go.
• Full 2"lTlIlter band covera ge (1 44 to 148 MHz for transmit and receive.•
Full phase lock synthesized (PLL) so no channel crystals are required .•
Com pact and lightweight - 9.5 "long II 7 " widu J( 2 .25" high . Weight 
About 4 .5Ibs. • Provisions f or an accessory 5SB adaptor . • 5-digit LED
receive frequency display. • 5 KHz fr equency se lect ion for FM operation.
• Automatic repeater sp lit - selectable up or down for normal or reverse
operation . • Microphone, power cord and mounting bracket included. •
Two built -in pr ogrammable channels. _ All solid state . -10 watts output.-
Super selecti vit y with a crystal filter at the first IF and E type ceramic filter
at the second IF . _800 Selectable receive frequencies. _ Accessory g'pin
socket.• $495 .00

TEMPO SSB/O NE
SSB adapter for the Tempo VHF/One
• Selecta ble upper or lower sideband.• Plugs directly into the VHF /One with
no modificat ion . • Noise blanker built-in . • RIT and VXO for full frequen cy
coverage. • $225.00

l ow Band VH F amphfie ts available m 100W out with
2, 10 & 30W in . high Band VHF amps ava ilable In 30 . 50,
80 & 130W out with 2, 10 & 30W in . UH F amps available
in 10, 25, 4 0 & 70W out with 1, 2, 10 & 30W m.
Call or write for spec sheet and prices.

Most of the above producn arll available at dealers thro ughou t th& U.S.

The Tempo 2002 . 2 meters on ly
The Tempo 2006 .. 6 meters only

HOOf/Radio

The Tem po 6N2 meets the demand for a
high power si x m et er and t wo meter
power ampli fier. Usi ng a pai r of Eimac
8874 tubes it provides 2000 watt s PEP
input on sse and 1000 watt s input on CW
and F M . Completel y self-contained in
one small desk mount cabinet w ith
i nt ern a l solid state powe r supply, built-in
bl ower and RF relative power ind icator.

$89 5 .00
$745.00
$795.00

TEMPO
VHF /UHF AMPLIFIER S

Solid state power amp lifiers for use in
most basel mobile appli cat ion s .
Increase the range , clarit y , reli abili ty
and speed of two- w ay communications.

TEMPO POCKET RECEIVERS
M S·2, 4 channel scann ing rece iver f or V H f high band, smallest unit
on the market. MR-2 , sam e size as M$-2 but has manua l select ion
of 12 channels , VHF high band. MR -3, minia tu re Zcchannel V H F
high band monitor or paging receiver . MR-3U, single chan nel on
the 400 to 512 UHF band. All are low priced, ex tremely compact
and dependable .

TEMPO ISOLID ST ATE VHF LINEAR AMPlIFI ER. 144-148 MHz. Pow er ou tput
lOOALlO of 100 wa tts (nom) wi th only 10 watts (nom) in . Reliable and compact .

11240 W . Olympic atvd., l os Angeles, Calil. 90064
9 31 N. Euclid . Anaheim , Cali f. 92801
BUller. Mi ssouri 647 30

213 /477-6701
7 14/772-9200
8 161 679-31.2 7



Ever! Fruitman W7R X V
2808 West Rancho Drive
Phoenix AZ 85017

is easier to get than single
sided for many reasons. It is
also the best fo r this use as
the bac k side will readily take
solde r.

Etc h resist or lau ndry
mar king pens and paper
masking tape are used to keep
the etching solution where it
belo ngs. The laundry mar kers
are ava ilable for about 1/2 to
1/ 3 the price of the e tch
resist pens. (Sanford's" Rub
A-Dub" proved to be in
soluble in water and fe rric
chlo ride.)

The dry tra nsfe r or press
on type of decals also work
quite nice ly as may be seen in
Figs . 1 and 5. (Figs. 3, 4, 5
are essent ially lifc- stze.)

The resul ts shown in the
lower por tion of Fig. 3 are
wha t gave rise to the use of
stencils for the plaques. I
never did ge t along too we ll
with a triangle and tee square.

If you have been payi ng
atte ntion, then by now you
shoul d have on hand the
following items: triangle, tee
sq ua re, fer ric chloride,
laundry markets, maski ng
tape, copperclad, steel wool,
stencils, and a tal l pitcher of
lemonade.

So as to preclude two tr ips
to the store , the photo chemi
cals may be picked up too.
Kodak's KPR system has
proved to be quite reliabl e.
The informat ion tha t came
with it seemed to be lacking
in deta il. More abo ut that
method late r.

As a nyone w ho has
worked with pri nted boards
can tell you, cleanliness is
next to impossible, but abso
lute ly esse ntial.

The side of the board with
the smallest number of nicks
a n d scra tches should be
scr ubbed with stee l wool.
Aft er it glistens, apply several
drops of rubbing alco hol and
wipe dr y with a paper towel.
Surpris e, su rp r ise, you
tho ught the board wos clean!

Lay the board face down
o n a clean paper towel and
apply a nice smooth bubble
fre e coat ing of maski ng tape
to the back side. If t he board
is wider than the tape, then
ove rlap the edge of the tape.

. ., ...,.

.. .

one that may be done a t
home. Fig. 4 and the top of
Fig. 3 are two examples of
thi s.

The wall pl aqu es and
transmitter fro nt panel re
quir e a m in imum o f
mater ia ls. Do uble -sided board
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Fig. 1. M"'etters.
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catio ns.
As the photographs show,

they may be used for front
panels, decorative plaques,
and name tags. The more
int rica te patterns are most
convenient ly done by means
of a photographic process,

,:,,: :.-:.::... .... ..
.' ... .. J' .
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new uses for copperclad boards

and the PC Board

- -

Art

·....

T radit io nally, pri nted cir
cuits have been an aid in

the mass production of clcc
tronic devices such as radios,
TVs, t el ephon es, etc. Ho w
ever , there is no reason to
r es t rict the use of PC
materi al s to traditional appli-
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Make sure the tape is securely
down against the board .

If a combination of decals
and stenciled letters is going
to be applied, the stencil
should be used first. Take
your time and fill in the
stencil with plenty of ink.
Any slop-over may be cor
rected with a razor blade or
better yet, an X-acto type of
blade. A large error may be
cleaned up with rubbing
alcohol.

Follow the manufacturer's
ideas with the decals. Try to
avoid rubbi ng the center area
of closed letters. The gum
that is transferred in the
process may act as a resist. If
that docs happen it may be
corrected during the etching
by carefully scratc hi ng the
area with a thi n pointed in
strument. The board should
be rinsed off with cool water
before trying this correction.

The borders are made by
applying masking tape. Where
they overlap at the corners,
put down a good layer of ink
fi rst.

A littl e free hand artwork
is used to fill in the letters
a nd avo id th e bro ken
appea rance normall y asso
ciated wi t h stencils.

The photograph ic process
is somewhat more invo lved,
and somewhat more ex pen
sive. If a large number of the
same th ing is going to be
made, then the higher cost
might be warra nted. Club

•

projects that require a lot of
boards would be one
example. There would almost
certainly be enough materials
left over for the processing of
a few call letter tie clips, etc.
Fig. 4 is an example of this.
The upper par t of Fig. 3
shows what can be done to
dress up the drab looking
com pany-issue ty pe of for
mica name tag. Two alligator
clips are so ldered on the
back.

The boards are cleaned as
above and handled with
rubber gloves. Fingerprints
and similar contamination
must be avoided. The boards
are coated with the etch resist

Fig. 2. 1" letters.

by means of a medicine
dropper. (This is done under
yellow "bug" lighting.) Apply
an excess of solution and
flow it around the surface by
tilting the board. The board is
held vertically and the extra
solution is drained off. Don't
keep them vertical too long.

Place the boards in a pre
heated oven for 10 to 15
minutes. Oven tempe rat ure is

o150-1 80 F. Remembe r, the
boa rds arc sensit ive to light
befo re th e y come out.
Although this pre-bake may
be skipped, it gets dry boards
ready for exposure in about
20 minutes, instead of 24
hours. Your pattern is mo re

likely to stay with you during
high temperature processing,
too.

Exposure time was 8
minutes at 24 inches with a
BE P lamp. This is a 300 Wan
photoflood. First-ha nd infor
mation of sunlight exposure
time is not available due to
the fact that there wasn't any
sunlight available betwee n the
hours of midnight and 6 am
when these items were made.
Da yli ght e x posu re time
should be abou t 2 minut es
though.

The exposed board IS

dropped face up into the
developer fo r 60 seco nds. An
aluminum cake pan with a

--_ ._-_ ._-- -----_._--_.-
10 ••- - -.--_.--

•

.-

Fig. 3. Just about actual size name and coli tags. Fig. 4. Note fine resolution of photo process.
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Wear o ld clothes and rubber
gloves. Drug stores have some
types for as little as 504 a
pair. They also carry the
stencils.

The etching may be done
in plastic or glass containers.
00 NOT let the ferric
chloride co me in contact with
aluminum!

O ne of t he popular
methods uses heat proof glass
ware, and the solut ion is kep t
hea ted during etching. In
frare d lamps aimed from
above, or a very gentle fire
underneath, is one way it is
done. The dish is slowly
rocked during the process.
The board is face up.

We took some old plastic
bleach bottles and cut the top
off just about in line wit h the
center of the hand le. The
solution is poured into the
bottle and this is placed in a
pan of hot water. The heat
may be left o n du ring the
process. If the boards are too
long to go all the way into
the solution, then use enough
solution to cover at least half
of the board. It is lifted up
and down or used to stir the
brew until etching is done. If
the board is a long one, then
tur n it over and fi nish it off.
This was done wit h the trans
m itte r f ro nt panel and
plaques shown in Figs. 1 and
2. The 1 and 2 quart size
bottles are the most con
venient to use for this. The
boards may be rinsed off with
water and examined anytime
during the etching process.

The top of the bottle
makes a nice funnel for pour
ing the used etcbant back
into its container whe n the
job is co mpleted.

It takes about 5·10
minutes with fresh warm
ctchan t to etch the average
board. If it isn't convenient
to agitate the thing while it's
etchi ng, it will take quite a
bit longer to finish cutting it.
But it will cut.

If you don 't feel like
adding some fancy decora
tions to the shack, Fig. 6
shows that copperclad may
be used as an easily machined
and inexpensive and decora
t ive material. -

the radio stores. We tried
some of the can ned variety
but they did n't seem to work
too wel I. Either they had
been sitting on the store shelf
too long (and in the Arizona
heat that may not take too
long either), or the chemistry
needed to be worked out
better.

After the boards have been
etched and dried, th ey may
be cleaned with steel wool.
There arc spray lacquers that
make a nice durable coat. For
best results, give them a 10
minute bake at about 180

0
F.

A coating of the YF's clear
fingernail polish does won
ders for the smaller items
such as the name tags, tie
clips, etc. The tape is re
moved fro m the back and
alligator clips, safety pins,
ctc. , may be soldered in
place.

It might be in order to give
so me d e t ail s about the
etching process. There arc
ma n y fine comprehensive
art icles on the subject, but
this isn't going to be one of
them.

Everyone seems to have
his own favorite method and
e tc ha nt. We like ferric
chloride. It is rea dily avai lable
and almost harmless. It does
stain hands and clothing, the
latter on a permanen t basis.

reused. Several ounces of
develo per may be poured into
a small can wit h a tight fitting
lid and used unt il it sta rts
looking a bit dirty . No t the
most scient ific method for
determining the end po int ,
but qui te pract ical.

T he sma llest availab le
quantity of resist is a quart.
That will do many boards.
T he developer comes in
gallon cans. Generally speak
ing, the photo stores can tell
you who handles the KPR
series of chemicals o r can
order them for you.

There are some canned
spray photoresists at some of

Fig. 6.

sliding cover helps keep the
odor to a relat ively low level.
Gently agitate the solution
dur ing th e develop ment.
Immediately afte r developing,
the boa rd is given a cool
running water rinse. A gentle
stream of water should be
directed at the surface for
several seconds. A faint
pattern may be visible as it
dries.

The boards may be etched
at this time, but it is better if
they get a post bake for
about 10 minutes at 1800

F.
Th is may be done in normal
roo m lighting.

The developer may be

Fig. 5. Almost actual size.
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Here 's some of the proof . • •

U EME - This is my seceee TIlITON IV. Tiley ilf es eeueet uti~rs! WlIlCIl _ tev II. DynamIte ' W9 NIU _ • am \'ery Ih" lled with this unit, it is I.ut.
I lhink you hive scoo.ped lhe ' ield. WlO.\YA - I Io ke CIlI and full break·in . (Bu ul ,l u l) K3TFU - I teve the uni t . W.UY[l _ Rill is jllsl Irnt . Combined with
your service IlI<Ihs • slIpe, llinsce iver, WNOSEO - 8nllt,lul rad 'o 10 use . Magn j'iten l CIlI IiIlt.! Jusl a pure io)' . We lIT _ I have hall my TIiITON IV lor
Iwo months and am dehllhled wilh ,to YfIl thlIY - II ;s a very mce ' ia:. W3G TX - New features ve,y welcome. WOBye _ BoollN one of lhe fi,s t TIlITON
II, like il so we ll I u pd.a ted it wilh a TR I~ON IV . W2T81l. - It is absolu tely tantast!c. WBOOPI _ I am pleased with t he til. Wl3G) ... _ Very-very-. e,}'
ntce . Good audio quality. W51IC - The mosl outs tanding 'ig I have ever used. K. ClQ ~ Ex cellent r ill , Good filters . W1BKK - Ver y happy ... getlina exci llent qual.
ity reports . W2 CET _ Power·siinal reports good. WB2UE H _ I like the compactness and appearance. VE3IBK _ An excellen t rill With superior receivina quality.
K41VM _ I th ink it is tops. WA4l0G - I've beco me so used to dip, peak and adjust, this TRlTO N is a beaut iful new exper ience. KL7IH W - Easy to set
up-works Il rea\. K4JXD _ Seems to be very FB r ill . W""KHE _ Fantastic performance. Thanks lor a fine rill. WB4!PG - No problems- fine rill. VEl BZ 
Good wO' k. W911QT _ Receiver better than eapected, CW brea k.in is super. WOAP _ rre.nencces tr anscei~er. I appreciate your engoln eerin ll. WA21RO - Won·
derful. KO SFV _ Real nice rill. You Ihought of almost e~ery Ieeture and built it in. IlQ 9DQ _ Beautiful. WBOJlQ - Beautiful radio; however, your ads do not
dO justIce 10 the radIO. WII SSOII _ Very sophis licated-hsiest tuninll r ill ever . Very glad I bouiht ,t . nOlY - Ver ~ imprened. W4l%P - Very 1l00d resuns.
Put oul 100 watts as iOod IS 300 walt rigs . WU DQY _ I thin k the TRlTON IV is grea t . WGQ XN _ Appreciate full CW b.eak·in. WOIN N - Enjoy Iiaht weillht.
YE3CY Il _ I am ..hemely pleased with the clarily of receive. and alter PUttina .it on the alf , rece..ed unsolicited complimen ts on the a udio quali ly 01 tile
t.ansmitter. K4PH Y _ was 3rd in USA. l irsl in fourth district in wwca eeetest. W.R' 1l - OWn Arllonaul . Bolh fine 'ii'. W4CPA - Compact, lillht wl iilll.
toocl eng innr inll . wnwz, _ TRI !ON IV is the mo,t versiti le CW /SSB radio I hi~e ever used. Wl2fMY _ Ouhlandlnll. HIghly pleased wilh pe.lormance.
W......CZ _ A real nice 'il. t have owned about every other make. W5(,K _ Works nicely. W84 ECO _ I h ied th is ril , • pleasure to oPerate. WUYlK 
h cellent ,eporls on aud 'o. WBlNIIB _ Wonderful. W9Q PQ _ An ..cellenl ril. l o~e it. W. SOP _ Makes running SSB neh , flal breeze. Also ioocl on CW
nets. WU IR T - fantnl ic rill. W4MO B _ Hn rekllld led my int" es t and enlhusilSm in Amaleu, Rad IO 10 an ellenl I h..:ln'l Ihoullht poss ible. II lar out dIS
lances an~ compeld've producl at ~y pnce. W6£'fJl _ Ve ry nice. Bnn , ham for 45 years and now solrd slate perle cl lon. W2Rpli - he,Uenl ....
WMO TD K _ TRITON IV is I fabu lous piece of equipment. W5YIW _ Very nice ri. WB 2lQf _ wow! W91 CY _ Tn. lor givlllil liS a fB piece 01 Iqulpmlnt
made in Ihe USA. WI'"0 _ Yery pleased. I14Il.XB _ Sums to halll everylhinl des Ired. w4Sl _ A pleasure 10 operale. W2FKf - G,utest Ifa I e.er h~ .

So f~r m a mon th 34 asc', Nithout one miss . Been a ham since 1922. W4'YC _ Nothinll . bill complements. WB9ElE _ Well .plusedwith pefform~nce Ind
s,mpliclly of (lJIeral ion. UUI _ R,C is creat. WI CNY _ Man_! wllal a ril. I've lIid thos call SlnCI 1929. Never saw anylh,nll Ir ke ,t and I've snn them
all! WB2MlU - Seems Irke everything the S · · · · · O · _ was sUPl>osed 10 be alone third the price . WNCYIIE - I Ih,nk II,s a ve.y good , ia. W"flll 
BrUk·in CW is very impressive. KOCB A _ I beueve it is one 01 the finest HF transceivers on tile market. I can't le ll you how plu sed I am with Ihl noise
blanker, I can get on the air from my home sta tion again fa' the first time in a lew years . Olher rillS with noise blankers just didn't hack it. WA1YHW 
I am very pleased with th is equipment. It is cerlainly 01 high quali ty. W7 11A _ Ex cellent equipmenl w80RW A _ Couldn't be more pleased wilh It. It
cer ta inly has perlo,med b eauli fu ll~ and is a ll I ..pect ed and mo'e. WB4GJT _ l ike it very much - kee p up the good work. WN1YVX - Rea ll y impressed
with looks and performance. WONC _ Very f B rill, Performs up to ~peci fica lions. an ..ceueot design. KePBl - Already have TR lTON II and IV, W7KD 
Tllis lillie "T·4" is smoolh as si lk ... I' ve recetved some very f lalterinll repor ts about transmitter voice qualily ilnd Ihe CW operation is tne Ilr u tesl.
WNnT O - I found that the TRlTON IV was Ihe best rig on the market for a round 5800. I reve it' WZlBK - II is absoiutely fantastic. WUll - Am amilled
at lI eli~er performilnce. • IhoulllIt I had a lop nctcn re ceiver wilh the H_., . _.. .1 W1FYM _ You, Iluarantee is refreshinily proper , WaM OK - Sure mil kes
, tuy look Iwice ,t hi, old lube t ~pe gu r. WtTFS _ finest CW ever , CW se lec :ivlt~ ~er y tDod. WB61YIl _ Very satislred wilh TRlTON IV. Just whit I was
looll inl for 10 use on my yacht. Thanks. WitONP _ "'Iso have a TRlTON II . I i1m pleased Ihal Al Kahn and Ihe ,on t uy, al lEN·lEC Ihoughl of thl CW op.
er,lor! WZEMI _ ElCelient Amaleur gear meets and eeeeees ad~erl ised clai ms. WO",MI _ It looh li ke tnere ;s nolhlnll left 10 be des ired. 11 is beaul iful .
W'S[ _ The rece ive funCllon i' outstandIng. II is superb in transmit. WIBV _ In love wilh th IS fantast ic Ilem. It 's so IIsy , nd a pleasure 10 OPe rate .
WUS H _ Yery happy ...,Ih perform.."ce. Particularly impressed with fUll b,eak·in and lillhl wlillht . W...OI MS _ By far the best ' ill I have eve' ope ra led . I ~m iliad
I dec ided on Ihe TRlTON IV and net one of the othlr Ir~sceivers on the markel . WitHGO _ Thank you llnt lemen.

Add your name to the growing lis t. See your TEN· TEG dealer
or write lor lull deta ils. TEN-TEe , INC.

SEVI ERVI LLE, TENNESS EE 31862
EXPORT,S?lS ltNCOLN INt.., CII1CAGO, 'LL. 6Q6.ol6



Don Jenkins WA6 0AZ
PO Box 3313
Riverside CA 92509

88 Channel IC-22
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B y now, I'm su re you
have heard at least three

tale s of how to get more
frequencies ou t of your learn
IC-225. Well , hang on! Here
comes one I think you will
Iike.

lea rn supplies a char t for
programm ing the diode ma
trix of the 225 . It was from
thi s chart I discovered you
can get at least 88 channe ls
by si mply adding two small
switches and program ming it
in a logical manner. The
modification sho uld cover
over 9 5% of the repeaters in
the United States as well as
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add two switches and flip
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Any of the above frequencies can be reversed with the duplex alb switch on the radio.

(base l
Chan. program base +15 kHz b_ +30 kHz base +45 kHz

# rad io for A&B off A ~ B ~ A& B on

1 146.01 0116 1 025 /625 04/64 055/655
2 146.07 07/67 085 /685 10/70 115/715
3 146.13 13/73 145 /745 161 76 175/775

• 146.19 19/79 205/805 22182 235/885
5 146.25 25/85 265/865 28188 295/895

• 146.31 3 1/9 1 325/925 34194 355/955
7 146.37 37/9 7 385/985 40140 4 15 /4 15

• 146.97 97/97 985/98 5 7.60/00 7. 6 15/015
9 147.03 63/03 645/04 5 66/06 675/075

10 147.09 69/09 705/ 105 72/ 12 735 / 135
11 147.15 75/15 765/165 78/ 18 795/ 195
12 147.21 81121 825/225 84/24 855/255
13 147.27 87/27 885/285 90130 915/3 15

"
147.33 93/33 945/345 9613. 975/375

15 147.39 99/39 405/405 42/42 435/43 5I. 147.45 45/4 5 465/465 48/48 495/495
17 147.51 5 1/5 1 525/525 54/54 555 /555I. 147.57 57/57 585/585 60160 61 5/615I. 146.43 43/4 3 445 /445 46146 4 75/475
20 146.49 49/49 505/505 52/52 535/535
21 146.55 55/55 565/565 58/58 595/595
22 146.91 9 1/9 1 925/925 94/94 955/955

14 standard simplex frequen
cies.

You stan out by pro
gramming the radio for the
22 "base" frequencies. lcom
pre-programs the first five
channels; these must be re
programmed.

You then add two small
swi tches to the radi o, to add
+15 kHz, +30 kHz or bo th ,
for +45 kHz, to the base
frequencies. I marked these
switches "A" and "B" so•
(for example) channel 5A B
(both A & B on) wou ld be
14 6. 2 5/85 +45 kHz, or
146.295/895. The switches
can be install ed almost any
whe re on the radio. I added
mine to the upper cover.

The com mon of both
switches is wi red to +9 volts
from the matrix board.
Switch " A" (+15 kHz) is
wired in series with a diode
(lN4148) to any hole in the
top column of the matrix
board marked 1 (D0), oppo
site the channel numbers at
the bottom of the board.
These holes at the top of the
board are air common to one

another on the back side of
the board.

The second switch (+30
kHz) is wired to any hole in
the second row from the top.
The diodes in both cases are
inserted with the banded end
th rough the board, and then
soldered to the back side of

the board. Next, solder the
wires from the switches to
the tops of the diodes and
you' re rcady to go!

T hi s modification does
pro d u ce o ne in teresting
operati ng characteristic. If
either switch "A" or " B" is
on, and you pass an unpro-

grammed channe l, the tee m
22S will " loc k" onto this
blank channel un t il rel eased
by momentaril y swi tching off
power.

Just think, you' ve quadru
pled the capacity of your 22S
for the cost of two swi tches!
Not bad at all.-
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Oscar Orbits AMSAT

OSCAR 1 is lurned off every Wednesday 10 co nserve po wer. All mode B ortnts
tha t fait on GMT Mondays are designated CRP. A limit of len Watts ERP is
recommended, with a 100 Wall limit at a ll o ther t imes. Higher power will drain
lhe OSCAR batteries at an accelerated rate.

The listed data lells you the t ime and p lao:::e OSCAR crosses th e equator in an
ascending orbit tor the lirst time each day. To calculate successive orbits, make
a list of the l iBt orbit nu mber and the ne xt lwelve orbits lor that day. lis l the
time of t he lim orbit. Eao::: h seccesslve orbit is 115 minutes later (two hours less
fNe minutes) . The chan gives the longitude of the Iirst crassil19- Add 29 for
each succeeding orbit. When OSCAR is asceoding on the other side of t he
world, it will descend ower you. To find the equatorial de1cending longi tude,
w btrao:::t 166 degrees from the ascending longi tude. To lind the time it passes
the north pole, add 29 minutes 10 the time it passes the equator. You should be
able to hear OSCAR whe n it is within 45 degrees o f you, The easiest ~y to do
this is to take a globe and draw a c ircle with a rad ius o f 2480 m iles (4000
ktlometers j teorn the home QTH. If it passes r ight overhead, you should be ab le
to hea r it for abou t 24 minu tes total. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minutes afte r passing the eq uato r.
Add abou t a minute for each 200 miles Ihat you live nort h of this line, If
OSCA R passes 15 degrees from you. add anolher minu le; at 30 degrl!'l!S, three
minutes; at 45 degrees, ten minutet.

0 ",_ ' Orb"ol lnt... rnaI . .... 0_ J O,b;~ 1,,1"""'hO.

Orbit Ol t. T ,~ lonl ,tude Q,bn Ol io T,me lo"llOlUd.

Ulnl (GMTf 01 Eq iblll (GMT\ 01 Eq .
CrO",inl "W .... C,o"iny ~W

19264 1 0124:02 079.5 A 9739 1 01 49:40 019.4
19216 2 0023-57 00<.5 , 9751 2 0049:00 00<3
19289 3 0 116:53 078.3 A 9764 3 0 143:18 071.8
19301 , 0018:49 063.3 , 9176 , 0042:38 062.7
1931 4 5 0113:45 071.0 A "" 5 0136:55 016.3
"". • 0013:41 0620 , !lB01 • 0036:16 061 .1
19339 7 0108:36 015.8 A "" 7 0130:33 014.1
19351 , 0008:32 060.' ,

"26
, 0029:53 069.5",.. • 0103 :28 0745 A 9B39 • 0124 10 073.\

19376 10 0003:24 059.5 , 9851 10 0023:31 0680
"389 11 0058:20 013 '3 A "" 11 0111 :48 071 .5

""" " 0153:15 081 .0 , "76 " 0017:08 oee
1941 4 13 00!>3: 11 072.0 A sea 13 0111:26 070,0
19427 " 0148:07 085.8 , 9901 " 0010: 46 ~48

19439 rs 0048.03 010,8 A .." 15 0105:03 068.4
19452 16 0142: 59 0845 , .." 16 0004:24 053.2
19464 17 0042:55 069.5 A 9939 17 llO58.4\ 066.8
19417 ta 0137:50 083.3 , .." 16 0152:58 oeo.a
1s-ee " 0037'46 0683 A "" " 0052:18 065.2
195Q2 20 0132:42 081.0 , .." 20 0146:36 0788
19514 21 0032:38 067.0 A 99B9 21 0045:56 063,6
19527 " 0127:34 080.' , 10002 " 0140,13 071.2
"539 23 0027 :30 065.8 A 10014 23 0039:)4 062.1
''''''2 " 012'2:25 079,5 , 10027 " 0133:51 075.6
,,56< " 0022:21 00<5 A 10039 25 0033: 11 0605
19577 26 0117:17 078.3 , 10062 26 0127,28 074.1
rsees " 0017:13 063.3 A 1COO< " 0026:49 068.'
19602 " 0112,09 071.0 , 10077 " 0121:06 072.5
19614 " 0012:05 062,0 A l0089A 19 0020:26 057.3
19627 30 0107,00 075,8 B 10102 30 01 14:44 070.9
19639 31 0006:56 060.8 A 10114 31 0014:04 055.8

OSCAR 6 : Input
145.90- 146.00 MHz; Outpul
29, 45-29.55 MHz; Te lemetry
beacon at 29.45 MHz.
OSCAR 1 Mode A: Input

IFCC
tn an Order released October 13.

1916, the Commission a nnounced it
had amended Section 2.302 o f its
Rules effect ive November 2. 1976 10
permit the issuance, subject 10 avail·
abititv, of speci fic 1 II 2 ca llsigns in
lhe AmatetJr Radio Service (that is.
callsigns consisting o f one letter. one
digit, and two tettersl .... ;Ih wlfilles
beginning wilh the letter "X" t<'l
eligible applicants holding a!TlOlleu'

38

145.8 5-145.9 5 MHz; Outpul
29.40- 29.50 MHL
Mode 8: I n p u l
432.1 25·43 2.175 MHz; Out·
put 145.925-145.915 MHz,

Ellt ra class operator licenses. In its
Order, the Commiss ion Slated thaI,
pursuanl 10 iU FirS! Report and Order
in Docket 20092, 58 FCC 2d 1272
(1976), it wished 10 make as many 1 x
2 callsigns as possible available to
amateur Elltra elM S licensees.

The Commission has now deter
mined lhat 1 II 2 callsigns preli lled
with 'he tener UN" will be available 10

Du,ing rbe monthS of January and
February 1977. a nu mber of normally
OF F Wedneswy orbits of AMSAT·
OSCA R 6 will bt! t urned ON fo r a
$pl!Cial QRP Test. The 2 {O 10 meter
t ransponder o f A0 6 will be turned on
for as many ascend.ng and descending
node passes as possible on the follow·
ing cates: January 5, January 19,
February 2 and February 16. 19 11.
Stations participating in Ihis. QRP Test
should run no more lhan TEN
WA TTS Effect;1Ie RiJdialed Power and
should indicate so du ring lheir tran$
missions. All other stations are asked
rot 10 transmil in Ihe AO·6 uplink
passband of 145.900 to 146 .000 MHz
dur ing th e test. The Wednesda ys
chosen for t he tests fa ll on odd days
o f the year which a lso happen t o be
Mode·AX days for Ihe AMSAT·
OSCAR 1 sateuue. Since the o rbi ts of
lhe AQ-6 and AO·1 begin 100'leriap
in January and February, it has been
decided lhat AO-1 be swilched 10
Mode-8X for these tesu in order to
avoid confusion which mighl result if
bot h satellites' 2 to 10 t reosccooers
were o n at Ihe same t ime. The 10 cm
to 2 meIer t ransponder of AO·7
should NO T be used d ur ing wedres.
day AO·6 QRP Tests o r a ny other
Wednesday unll!$S $0 scheduled by
AMSAT.

All orbits of all AMSAT-OSCAR 1
Mode-B Mondays from now unlil fur
ther notice will be on for QRP pur
poses only. Stations using the 10 cm
to 2 meIer t ransponder o n lhese days
should run no more Ihan 10 WATTS
ERP. All Mode-8 users are strongly
ulged 10 use as far be low Ihe maxi
mu m recommended 100 Walls ERP as
possible 10 help to keep the AO·1
ballery voltage above the poin t et
wh ich Ihe low VQl tage sensors swilCh
t he transponder inlO Mode-D, t he
battery recharge mode.

LAUNCH DATE FOR PHASE III
SATELlt TE ANNOUNCED

AMSAT has beeo nolified by Ike
European Space Agency IESAl Ihat
the Phase II I satetltte will be accepled
as a secondary payload on test flight
numbe ' 2 scheduled for launch in
December, 1919. The Phase III sate l
lite, now under developmen t by

el i9ible amateur Elltra class appl icants
beginning November 2, 1916. csn.
signs beginning wilh ue leller UN" are
presenlly allocated 10 lhe Amateur
Radio Service. and IhisllCt ion does not,
therefore, req uire a ru le /Iffil!fldrnl!flt.
Eligible amateu, Elllr/l class applicanlS
wishing to obtain specific 1 II 2
ca llsigns prefilled by t he letter " N"
may appl y under Ihe prov isions 01
SeClion 97.51 of Ihe Commission's
Rules on o r after Novem ber 2 ,1916.
Amaleur Ellira class licen Sl!l!$ f irst
licensed as amateurs twenly-five or
more years ago and amateur Elltra
class licensees who obtained lheir

AMSAT, will conlain an onboa,d
microprocessor thaI will allow t he
satellite to control itself. The high ly
ellipt ica l o rb it chosen will allow ama
teurs to have dependable sateltlte
communications for up 10 eteeen
hoUfS at a lime.

Funding lor the Phase III spacecraft
IS especially critical. as AMSATwill
h.we to purchase and asserrble the one
SQuare rrerer of $Olar cells, $30,000.
The funding required for Phase III will
probably be $ 150,000.

To rreet these needs, a number o f
fu nd· raising projects will be initiated.
For instance, it has been suggesled
that WI! ask AMSAT members to
sponsor a solar cell in Ihe satellite,

We beve noticed an incn!ilSl! In
memberships and donations when
satellite articles ilJlpear in the major
~zines. Thus, one of lhe fund·
raising projects will be to run I dozen
satellite articles as a !rOup in 13,
coinciding with the launch of A·O·D.

Th is was done in July, 1915 , and
we fo und the etfcrt to be INOrl hwhile,
Several pages of pictures, te xt and a
membership/donat ion fo rm will be
made available by Ihe magazine for
AMSAT to publicize the Phase I II
project.

To be suooesslul , we will need
articles on many wbjects: OX, anten·
nas. awards, telemetry analysis. beqin·
ners' arlicles. A-Q·D. escroceccessor
iIJIplicalions and operating aids. Joe
Kasser GJZCZIW3 and I are wil ling 10
provide pict ures, ty ping and editor ial
suppo rt if necessary. For simplicity,
WI! as k that Ihe articles be submitted
as a pao:::kage by me around February
28, 1911. Autho,s will be paid
directly from 13 MiIgiU'ne. In addi
lion, some 01 Ike articles will be
published in Ihe AMSAT Newsleller .

So that I will know how lhe project
is. going a'ld what subjects Joe and I
will need to acid. I would aoorectare a
OSL card slal ing your willingness 10
help and yo ur subject area .

Gary Teter W3 HUC
7925 Nottingham Way

Ellicott City MD 21043

amateur Extflll class licer1Se5 on or
prior 10 November 22, 1961 could
apply lor specific 1 II 2 callsigns on
November 2, 1916. Extra class licens
ees who oblained lheir amateur Elltra
class licenses 01'1 or betoee July 2.
1974 may apply fer specific 1 x 2
callsigns o n Ja nuary 1, 1971, and
amateur Ext ra class licensees who
oblained their amateur Elltra class
licenses on or before July 1. 1916
may apply fo r specific 1 x 2 calls igns
on April 1, 1977. All amateur EllIra
class licensees are eligible to apply for
awailable 1 II 2 callsigns on July 1,
1911.



kilobaud

~. Kilobaud will be verv interactive with its-
readers - which means that ) 'OU11 gel help
fmm others who have already invented the
wheel you're workin~ on. Why t ry to solve

problems that have already been solved?

I.There 's far more to learn a bo ut micro

processors than can be covered in 73 even
though these incredible super leg will be in
most ham gear soon . Yon will be able to learn
about mi croprocessors and microcomputers in
Kilobaud . . . the aim of the magazine is 10

make it possible fo r the newcomer to under

stand both hardware and so ft ware .

4.HObbY comput
ms and the use of

"mi cr o pr ocessors for
ham applications LS

filii , and that's the
whole purpose of Kilo
baud. Look for the
ham applications and
equipment to co ntinue
in the I/O section of
73, with the software
and fundamentals of

both programming and
hardware in Kilobaud.

Have f OU

subscribed 10
p robabl y

wanl In know about
the stuff available ...
hardware and soft 
ware. Kilobaud will
publish the delails, and
written so you'll be-able 10 understand.

cii. TIlt" Kilobaud lab will be used 10 check
out new equipment - and even more impor
tant, l)robrrams for publishing in Kilobaud, 73
and for sale through computer stores. Say,
have yOIl visited a computer store yet 'f

7. Better fill out
Ourge it .

the subscript io n hlank.

G.lf yOll are one of those entrepreneurs
who keeps an eye peeled toward making
muncy, the hobby and small business comput
ing market is going to be a fantastic bonanza.
Thousands of hobhyists are going to make
Iortunes as th is field grows from almost
nothing to billions of dollars per )'ur. It will
be today's hobbyists who will be running the
thousands of computer sto res .. . designing
new equipment . , . manufacturing it.

Yes, send me a (CtZ·:·t·O Subscription
o $15.00/one year
Toll Free subscription numbers 8()()'258-547318{J().25 1·6771

Name _

Address _

Ci ty State Zip _

o Cash enclosed 0 Chec k 0 Money Order 0 Bill me

Bill my credit card o American Express 0 Bank Amer icard 0 Master Charge

Credit card # Inter bank # _

Expiration date Signatu re _
1/77

L Kilobaud . Peterborough NH 03458 -----------------'
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Donald R. McEwan WAJPNG
46 Wes t Shore Road
H olbrook MA 02343

Let 's take a phone num ber
and see how we can program
the ROMs. Assuming that the
first phone num ber which
wil l be address 0 is 963- 1234,
we can write a truth table as
in Table 2.

Since the binary counter
always starts at zero , we
don 't want anythi ng on the
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Fig. I. VI - 7400; V2 - 74161; UJ. V4 - 256 x 4 ROM; V5 - NE556; V6 - MC14410P.

count, pins 12 and 13 of U1 start bu tto n would be l •
will both be high, giving a low 0 1110000. On the first count
on U1 pin 11, shutti ng down after sta rting, it becomes
the clock which wi ll remain 01 110001, then 011100 10
stopped unt il the next time fo r t he seco nd c ount,
the start button is depressed. 0 1110011 for the third and

Supposing we assume that so on.
you have selected the seventh The MCl4410 takes active
phone number appearing on lows in a 2 out of 7 code. For
your li st; the address of the e xa mple, the digit 1 is a low
ROMs before accessing the on pins 3 and 14. See Table

Theory of Operation

The heart of this auto
dialer is two 256 x 4 read
only memories which are
ad d ressed in parallel. A
binary coded decimal address
of 0 through 15 is selected by
switches marked 8, 4, 2, 1.
For exa mple, if you wished
to dial phone number seve n
in your list of numbers you
would set switches 4, 2 and 1
in the up position , just a
simple matter of addit ion . 0
is all switches down and 15 is
all switches up ; 8 plus 4 plus
2 plus 1 is equal to 15. 0
through 15 equals 16 ad
dresses. After your number is
set, the start switch is pressed
setti ng pin 3 uf the RS flop
U1 low, which resets the
binary counter U2 to the
count of zero , thereby per
mitting U1 pin 11 to go high
start ing the clock US . Wh en
the start switch is released,
the next rising edge of the
clock will produce a binary
cou nt of one on U2 and, at
the same time, a low to
e n a b le the r ea d o n ly
memories is produced at Ul
pin 8. The binary counter is
allowed to count to eight; on
the rising edge of the nine

H ere is a gadget that
should appeal to the

two meter FM fratern ity.
Li ving near metropolitan
Boston where there are 7
autopatch repeaters, one gets
many opportunit ies to call
t he police and fire depar t
men ts both for oneself and to
assist other ama teurs.

Several months ago, while
stil l a newcomer to two
meters , I heard a phone num
ber being dialed very rapidly.
I waited until the patch was
finished then asked the other
amateur wha t he had used . It
turned out to be a card dialer .
I thought, " Why cou ldn't this
be do ne electronically?" A
card dialer is a mechani cal
kluge, big, bulky and re
q ui r ing shuffli ng through
cards which may be easily
mutilated or lost. This auto
dialer may be used in motion
after a little practice with
binary coded decimal num
bers.
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Fig. 2. Necessary if TTL output ROMs are used. Added gates
are 7408 I Cs (2 required).

Fig, 3, 32 phone number version. Good choice for 512 x 4
ROM is MM16306. .,
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you would have to OR the
ROM o utpu ts and the TT
keyboard (see Fig. 2) .

A 32 phone number dialer
may be built using 512 x 4
ROMs. Th is requi res the addi
t ion of o ne more swi tch and
one more pul l-up resistor
whi ch would have a number
weight of 16 (see Fig. 3) . •

impedances or rigs that use a
lot of audi o processing, such
as the learn 1C-230, may re
q ui re selection of other
values.

The South Sho re Repea ter
Assoc latlon of Scituate , Mass,
is offeri ng this autodi al er in a
parti al ki t fo rm consisti ng of
an epoxy PC board and two
ROMs pre-programmed to 16
p ho ne numbers o f your
choosing. For further infor
mation, drop me an SASE.

For those of yo u who wish
to roll your own, a few words
of caut ion. The ROMs must
satisfy the following condi
t ions: (1) be enabled by a low
on the chip select; (2) when
disabled, all outputs must go
high; (3) have tri-state or
open collector outputs; (4) if
open, collector out puts must
be pulled up by 1k resistors.
A goo d bet would be the
Signet ics 825 129 being sold
by 5. D. Sales Co., Dall as,
Texas, for $2.95 . I used the
Harris HPROM-1024. TTL
ROM ~ could be used but then

phone number takes only 0.7
seconds to complete. The
phase locked loop decoders
tha t most repeaters use are
not fast enough to respond to
th is speed. Once you have
brought up the patch and arc
talking to Ma Bell' s lines, you
are only limited to the phone
compa ny decoders which will
accept pulses of 40 mil li 
seconds o n time and 60 milli
seconds off time, so if you
wished, the speed of this
autodialer cou ld be increased
a smidge.

The MCl4410 has a high
going signal at pin 7 every
time a number is selected ,
This is used to fi re V2 of a 556
in a one shot configuration to
turn on you r rig, th us making
it unnecessary to key your
mike button when using the
autodialer.

The 0_1 uF capacitor in
series with the lOOk resistor
coming off of the wiper arm
o f the pot will interface with
high impedance input rigs
such as the Regency HR2B,
Other types with low input

-
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~. " c,..o,o

- , ,• .' •
" " , " Yo'"

ROM o utputs; also, if your
phone number is a seven di gi t
number, the same thing will
be true on the count of 8.
This autodialer will take
either 7 or 8 digit phone
numbers.

When the clock is stopped
by vi rtue of a lo w being on
Ul pin 11 , thi s output can be
used to enable the TT pad for
repeater access or for phone
numbers that don 't appear in
memory. It is not rccom
mended that access numbers
be sto red in memory unless
your favorite autopatc h reo
peater uses Ma Bell cup-core
tone decoders, as the cl oc k is
runni ng at tcn cycles per
second, r.e. , a seven digit

Fig, 4. Regulator. CI ,C2 -0,luF25 V;C3 -IOOuFI5V

Digit 3 4 5 6 14 13 12 (MC144 10 pins) electrolytic.

1 0 1 1 1 0 1 1
2 0 1 1 1 1 0 1 (Sw itch add. ) (R O M outpu ts)

3 0 1 1 1 1 1 0 84 2 1 Counter add , o E F G A B C Phonenr .

4 1 0 1 1 0 1 1 o 0 0 0 0 0 0 0 1 1 1 1 1 1 1
5 1 0 1 1 1 0 1 o 0 0 0 0 0 0 1 1 1 o 1 1 1 0 9
6 1 0 1 1 1 1 0 o 0 0 0 0 0 1 0 o 1 1 1 1 1 0 3
7 1 1 0 1 0 1 1 o 0 0 0 0 0 1 1 1 o 1 1 1 1 0 6
8 1 1 0 1 1 0 1 o 0 0 0 0 1 0 0 o 1 1 1 o 1 1 1
9 1 1 0 1 1 1 0 o 0 0 0 0 1 0 1 o 1 1 1 1 0 1 2
• 1 1 1 0 0 1 1 o 0 0 0 0 1 1 0 o 1 1 1 1 1 0 3
0 1 1 1 0 1 0 1 o 0 0 0 0 1 1 1 1 0 1 1 o 1 1 4
# 1 1 1 0 1 1 0 o 0 0 0 1 0 0 0 1 1 1 1 1 1 1

Table I. Table 2.

ANTENNA SUPERMARKET , Dep r A P.O, 8 0x 1682, Largo. Flo r ida 33540
Gov•• SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG
New ITEMS, • • New BARGAINS!

FREE UPON REQUEST!
If you haven't received our new Cata

lo g, write for free copy today, Address: Dept. 73

FAIR RADIO SALES
1016 E. EUIEKA ••0 .. 1105 • LIMA, OHIO ' 4 S.02

$36 .95
UUS
$28,95
$24,95

ln rlud. 'n..,o.nk 1>.nd
bp",."on <1.0,. <on C,.d"
c..d "'d....

160s horl. 1l0'ieng th .
80 shor I, 63· len; lh . .
40 s horl , 33· le n; ' h .
Single band models tr om , .

DIPOLE AND WIRE ANTENNA KITS, complete w ith HI ·Q BALUN , 100' rooe,
copper antenna wire a nd lnsullnou.
80/.011 5 para lle l d ipole ", $36.95
. 01'10115 parallel d ipole , , _ U O.95
80/.0 trap d ipole . . . . . . . . . . . . . . . '.1 ,95
.01'10 ' ra p dipole , $J/l,95

V ERT ICA LS - co m ple te w ith Universa l Mounting Base, Folds
to 5' lor Easy Transport , Hvy . Duty Aluminum Tubing .

2'0115 'rap. \3' hgl. . . . , .. $29 .9S 160 compacl23· hg t. $,U ,95
40110115 Trap 22' hgl. ....,9S 80 compacl 70· hgt. 39.95
80/ .0/70 Trap 30· hgT 69.95 ac comcect 15· hill , 3• .95
80/.0/151rap 20 ' hgt 59.95 20/15 /10 fullS' zeverl ica l 29.95

NEW
Ap-' rtmenll Portable
a ct. root o r PdTlo,
ca m per , Ira ile r , mo.
tor home. All band S
80 10. fo h:! s 10 5' easi .
Iy. 13' he ig hl .

1~=-;;;;;;;;;1~~~~~~~~~~;;;;;~~=~ 80 . 0 20 15,10 $49.95
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C&S MARKETING ASSOCIATES

If you are PLANN ING TO PURCHASE A NEW TRANSCEIVER, why not G ET THE BEST? You should give
serious consideration to t he new Hy-Ga in 3750 Transce iver . With;t you ca n expect superior performa nce that w ill su rpass
t he demands of even t he most ex perienced amateu r.

The adva ntages of the new 3750 are many. For sta rters, more ope rati ng freq uencies to choose from means more
ope rating fun for the serious radio amateur. With 160 meters fast becom ing the favorite of more operators each day. t he
addition of this band to your shack can only add to your enjoyment of your favor ite hobby, Not only more frequencies.
but also the greater accuracy of the digital readout make operating the 3750 a real pleasure. With readout to 100 Hz and
WWV receive for calibration, you always know exactly where you are. As an added bonus, there is also a memory circuit
which will allow you to re t urn to an interesting spot on t he band w ithout writi ng down the frequency. With the optio nal
3855 V FO you can sp lit TX! RX freq uenc ies fo r operating OX. The 3855 also has prov ision for adding u p to seve n crysta l
contro lled channels.

The 3750 is a p leasure to operate, but it is a dream to listen to. You will never again be annoyed by t he roar of a
cooling fa n. The three tubes are cooled by a fan t ha t is not o nly whisper quiet . but is also standard equi pment. And. you
can forget about image and spurious respo nse problems t ha nks to the narrow band SSB evstal filt er in the first i-f.
In termodulat io n and cross modulation performance are enhanced through the use of dual-gate MOS FETs at all critical rf
amplifier and mixer stages. To help cut down the strength of t he OM using the California kW. a handy rf attenuator is
included. For DN operators, t he selectivity is -6 dB @ 400 Hz and -66 dB @ 1.8 kH z.

The same high sta nda rd of perfo rmance is fou nd in the Transmitter section! Average power ou t put is kept at a high
level through the use of an aud io com press ion circ uit and automatic level cont rol. The microphone co mpressio n c ircu it
gives 20 d B of audio co mpression and t he A Le provides an addi tiona l 20 dB to prevent "flat topping" and transmitted
adjacent cha nnel splatter. To he lp reduce t he Q RN from the ne ighbors over the su bject of TVI. a low pass filter is included
in the output state. Speaking of the output stage, it uses two specially developed 5-2002 tubes for high peak power output
with maximum plate dissipation characteristics. The VFO section of the 3750 delivers an exceptionally stable signal. Drift
is less than 500 Hz from tur n-on to 10 minutes and less t han 100 Hz after a 30 minute warm-up.

Other feat ures inc lude a noise blanker, VOX, and sloe-tone circuits. All stages have been by-passed and tight ly sealed
to imp rove performance and reduce internally gene rated " birdi es" to the mi nimum possible .

The adva nced feat ure s of t he HY-GAIN 3750 make it quiet a bargain at only $1 895.00. For more informat ion. or to
place an order, ca ll TO LL FREE 800-251-6771. In Tennessee , ca ll 800-262·670 6. Master Charge and BankAmericard are
wetccrne.



the fir st name in solid state ®

HR·312

INTRODUCES THE
VERSATILE
NEW ~--'

WITH THIS NEW BALUN

Runs eool 8 • cucumber at its CCS
rating of 2 KW (Continuous output
power through the balun at matched
loadl .
4" dis. WI. 24 ea. $32.50 PPD.

On all bands 160 to 10 meters.

AND FO R FULL LEGAL POWER

• More Channels.. •at the flip of a switch
Unlock the unique mode switch and 12 channels
become 144

e More Power Out
35 watts nominal with a minimum of 30 watls
across the band

e More Sensitivity, Less Interference.
.25 MV Sensitivity pius 75 db adjacent channel
selectivity and 70 db image rejection

Amateur Net

7707 Records Street
Indianapolis , Indiana 46226

... for a tot less

220 MHz e.:D
440 MHz IJ.:tiiij

THE FM LEADER

~~~EL ECTRON ICS . INC.

.f-----~
2METER~

6METER ill ! I

..
e 1976

me time tested Model lK b.lun is
nill available. R,ted at 1 KW CCS 13
KW PEP inpud.
2" " dill . WI. 9 oz. $16.95 PPD.

ONLY PALOMAR BALUNS
HAVE ALL THES E FEA TURES

Free descriptive brochure on request.
Order direct.

ModeI2K$32.50 Model1K$16.95
Center in$Ulator without balun $7.95

PO$t~id U.S. & Canada.
Specify ratio 1 : 1 or 4 : 1

Califomia ,esid<!lnts. add 6% tax.
Send chack or money order to:

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO, CA 92025
Phone : (714) 747·3343

• Toroidal core for h ighes t effieiencv.
• Teflon insulated wire to prevent

arc-over . OK fo r tuned feeders .
• Stainless sreet &yebolts take antenna

tension . Won"t rust, won't pull apart .
e Epol(Y fill ed case. Absolutely water-

proof.
• Liihtninll protection built-in .
e Wideband 1.7 to 30 MHz.
• Hang-up hook provided.
• Now avail.ble in either 1: 1 or 4: 1

r.tio . 1:1 ratio matches 50 or 75
ohm ecax to 50 or 75 ohm balanced
load (dipoles and inverted VIM!). 4: 1
ratio matches 50 or 75 oh m coax to
200 to 300 ohm balanced load.
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Bill Smith W5USM
Route 2. Box 2281
McKinney TX 75069

Antenna for 160?

What's the Best

the inverted

turc r's ins tructions.
5. On the dipole far en ds , use
6 to 12 inch insulators similar
to those made by Hy-Gain.
Do NOT use "egg" type insu
lators.
6. Do no t solder t he d ipole
f ar e nds after secur ing
th rough t he insu lato rs. The
a ntenna will have to be
trimmed to resonance. The
wires will be soldered after
resonance determination.
7 . Erect the center (apex)
insulator/balun as h igh as
possible. It shou ld be a mini
mu m of 95 feet high to
obtain a between-leg apex

o
angle of 90. A 50 foot
height will give an apex angle
of 120° and is the maximum
angle at which the inverted
vee will exhi b it low angle
vertica l radiation. A 90° to
100° a ngle is highl y recom
mended , bu t wit h less tha n
90°, signal cancellation a nd
severe loss of antenna effi
ciency will result. These
figu res place the antenna ends
approximately 200 feet apart
a nd at ground level. It is
desirable to have t he antenna
e nds elevated ten o r more
feet , if height capa bilities per-

•vee compromise

likcly th e best all-arou nd
co mp rom ise 160 meter
a ntenna, giving ho urs of
enjoyable stateside contacts
and doi ng a respectable OX
job when the skip is long.

The inverted vee, ho wever,
is not to be co nstruc te d a nd
inst alled in a haphaza rd rnan
ner. Set aside a Saturday
afternoon and do it properly.
To assist, here are a number
of suggestions and tips that
wi ll ensure a well-performing
installa tion.
1. Use number 14 or larger
copperclad steel wire for the
di pol e .
2. T h e ce n ter insu lator
should be a 1: 1 balun like t he
Palo mar, which covers 160
meters, or the like. Be certai n
t he ba lun selec ted does cover
160 met ers. Man y do not,
have a low freq ue ncy cutoff
arou nd 3 MHz, an d will no t
wor k at 1.8 MHz.
3. Cut the anten na lengt h
using the standard half wave
dipole formula of
468/f(M Hz) or 257 feet, 10
inc hes at 1.815 MH z.
4. Pre par e t he cen te r balun/
insulator a nd d ipole wires
accordi ng to the manu fac-

- -

ope n, your in verted vee is
lo uder. " Is th is mixing and
reinforcement of polariza
tion? Possibly. You can find
on 160 some unusual propa
gation and path quirks not
fou nd on any ot he r amateur
band. In t he lon g run , the
vagaries of propagat ion a rc
t he great equal izer so long as
the an tenna pe rforms at the
best possible efficiency.

If you have a tower
topped with a high freque ncy
tr i or mono-band beam, can
l a y a n adeq ua te ground
screen rad ial system (and I
am not certai n wha t is "ade
quate"), and wish low an gle
OX radia t ion, then by all
means use t he tower shunt
fed as well-described in o ne
o r more previous articles. I A
3/8 wave inverted L type
ant enna is an ex cell ent per
fo rmer, provided it too is
o pe rated aga inst a good radial
system. The short , commer
cia lly available, base or center
loa ded 20 to 30 foot verticals
are poor performe rs eve n
used wit h a good rad ial
sys tem. Sho uld yo u no t want
o r be able t o inst all a radial
system, th e inverted vee is

T he downfall of potential
160 meter operators is

most usually the antenna
system. For some unex plain
able reason, many persons
who would operate the 1.8
MHz ba nd a pparen t ly believe,
perhaps due to the frequency,
that any ante nna made to
load will produce satisfactory
results. Satisfactory results
are d ifferent to d ifferent
fol ks, but if 160 is to be
enjoyed to its potent ial, hap
hazard ante nnas arc not the
medium.

It is no t the intent of this
article to debate 1.8 MHz
antenna type merits. That dis
cussion has been unde rway
for decades. Anyone who has
operated 160 meters has his
o pinion, like ly biased to wards
his particula r usc o f t he ban d.

There simply is no "best"
antenna for all situations, but
taking into consideration
expense, ease of construction,
a nd the ability to produce
a l l-aroun d performa nce ,
whether it be local o r OX
communicat ion, th e inver ted
vee d ipole is probably the
best compromise. Full-sized
quarter wave verticals are
popular with the OX crowd,
but 160 meter pioneer W1BB
leads the m all with nea rly
130 cou n tries wor ked on an
inverted vee.

In my ge neral geographic
location, three operators
spent this past winter actively
chasing OX a nd co mparing
resul ts. Two stations were
inverted vee equ ipped, t he
thi rd had a full -sized quart er
wave ver tical. Lette rs fro m
and on-air commu nicat ion
wit h DX stations throughout
t he world were interesting.
The quarter wave vertical
s tatio n r an ked , o n t he
ave rage, slight ly be tter for
signal consistency com pared
to the inve rted vees, but
under certain cond it ions an d
over certain paths, the
inverted vees took honors. An
interesting comment came
fro m a Europea n, who said,
" When the ba nd is margi nal ,
your quarter wave competitor
may be copya ble whe n you
aren 't, bu t when the band is
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Fig. 1. Proposed ground screen radial system for 160 m eter
inverted vee (top view).

11 inches at the same fre
q ue ncy. Th e se fe edline
lengths are calculated for
1.81 5 MH z. Should you elect
operation in othe r available
portions of the band , as shall
be discussed briefly later, in
addit io n to ad just ing the
dipole length, feedline length
will need to be changed. Use
these formulas for the calcu
lation of an electr ical half
wavelengt h:

Foam

Any excess cab le between t he
ante nna and transmitter may
be coi led, taped and placed
out of the way.
11. Tuning the antenna may
be acco mplished through use
of a refl ectometer [swr
bridge) or wattmeter having
forward and reverse scales. Be
certain the inst rument is
accurate at 160 meters. Many
commo nly available swr and
wattmeters cut off around 3
MHz and are entirely in
accurate at 1.8 MH z. The
least ex pensive swr meter
having reasonable accuracy at
160 meters tha t I know of is
the Swan SWR-3 at $10.95.
12. There are but two places

described except the center
ba lun/i nsulator will be a 4 :1,
such as a Palomar.
1 7 . Obser ved ra di ati o n
patterns of ac ute angle in
verted vees suggest maximum
rad iation off the antenna
ends, no t broadside. Two
inverted vees at right angles
to o ne another are suggested
for maximum coverage of all
co mpass po int s. On certain
paths, startling signal strengt h
d ifferences o f 10 to 15 dB are
not uncommo n.
18. A re mo te- powered
changeover relay may be used
at the feedpoint for feedline
switching between antennas.
This saves the cost of one
fecdline but ad ds the cos t of
the relay and poss ibility of its
failure some cold wi nter
night. Separate feedl ines are
suggested.
19 . Don 't neglect water
pro o fing of co nnec tions.
PL-259 co nnectors are not
water p roof. Spray with
several coa ts of a Krvlon-tvpe
spray, wrap with good qua lity
electr ical tape and spray
agam .

Speculat ive Ground Scree n
Option

lNhile I have not experi
mented with a grou nd screen
radial syste m beneat h an
inverted vee , my specul ation
is that it may be worthwhile,
pa rtic u la rly in locations
having poor soil co nductivity.
Gro und losses at 160 meters
can cause severe absor bing of
t ra nsmitted power . The
suggest ion wou ld inc lude
bonding 20 to 40 radial wires
to the to wer base, the rad ial
wires being .40 to .50 wave
lengths long evenly spaced
and fanned around the tower
like spo kes of a whee l. At the
d ipole ends and directl y
beneath them , a six foot or
longer ground rod may be
drive n into the ear th and
bonded to it , another 20 to
40 radial s each being .12 to
.25 wavele ngths long evenly
spaced and fanned. Electri 
cally it is no t necessary to
bury the radial wi res.

Before undertaki ng the
co mple te radial installation,
try the first 4 radials directly

to accurately measure swr : at
the antenna feedpoint or
along the feedl ine at the elec
t rical half wave poi nts . If you
c u t y o u r feedlin e a s
d escri bed, you may do your
measurements at the trans
mitter . Otherwise, if you
want accuracy, measure at
the ante nna feedpo int. This
may not be physically co n
venient , but a tuned antenna
is o ur goal.
13. Init ial swr measurements
will most likely indica te the
antenna is too long. Th is is
expected due to a number of
factors involvi ng an inver ted
vee antenna. The antenna will
need to be t ri mmed on each
leg from 2 to 5 perce nt.
Initial tr imm ing may be up to
6 inches. Recheck the swr,
tr im again as necessary, but in
s ma ller incremen ts of 2
inches per leg.
14. Do no t pu t absolute fai th
in an swr meter. If you have
two , try bot h, being prepared
to be lieve the one wh ich
shows the highest swr. Errat ic
readi ngs, indi cation of re
flected power varying under
key-down co nd it ions, may be
diode saturation in the swr
mete r (usc o nly as much
transmitter power as needed
for f u ll sca le forward
reading), a faul ty balun, or
the li ke. If yo u are using an
antenna tuner and it becomes
warm or if you have diffi
culty loading the transmitter,
suspec t a problem in the
antenna system th at warrants
immed iate attention.
15. In pract ice you may not
be able to o btai n a 1:1 S'M" at
the desired freque ncy. Tri m
for minimum swr, reme m
bering tha t a 1.5: 1 swr repre
sents only 6.25% loss and a
2: 1 but 11 %. With the feed
line cut as suggested, an swr
of less than 1.5 :1 is easily
obtai nable.
16 . Inverted vee straight
d ipoles typicall y have a very
narrow operating band width
rare ly exceeding 25 kHz at
the 2 :1 swr points. Some
a d di t iona l bandwidth is
poss ible using a fo lded d ipo le
in the inverted vee co nfigura
t ion. Antenna and feedline
lengths remain as previo usl y

x 0.81 = length

Solid

x 0.66 = length

492
f(MH,)

492
f(MH,j

mit. It is also desirab le to run
the legs in a st raight line, not
folding them back upon
themselves, but this may be
necessary to fit the antenna
into available space.
8. If the antenna center is to
be supported by a meta l mast
or tower, it is recommended
the center of the anten na be
hung 3 or mo re feet off the
sup por t t o mi ni mize
cou pling. It is assu med any
guy lines are broken with
insulators into non-resonan t
lengths. Install the antenna as
clearly as poss ible from guy
lines.
9. The feed impedance of an
inverted dipole is approxi
matel y 5 0 Ohm s. The
ant enna may be fed wi th any
popular 50 Oh m coax ial
cable. At this frequency and
amateur-allowed power levels
of up to o ne kilowatt, there is
noth ing gained in using
expensive RG-8 type cable.
The much less expensive
RG-58 type cable has very
low loss and more than
sufficient power handli ng
capability at 1.8 MHz.
10. It is highly recom mended
that the feed line be made an
electrical half wavelength or
multiple thereof. A half wave
length of foam d ielect ric
coax, at 1.81 5 MHz, is 2 19
feet , 6 inches; solid d ielect ric
coax has a length of 178 feet ,

4 5
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If your interest is rag
chewing and developi ng long
term friendships for which
160 is parti cularly note
worthy, you will likely wi sh
to operate in those segments
of the band allocated to your
ge ographi c location while
keepi ng clear of frequencies
around 1.900 where LORAN
interference is fi erce. This
winte r past saw much side
band activity mov ing into the
20 to 30 kHz above 1.830
a n d abo ve 1 .9 7 5 f o r
QRM·free contacts. If these
frequencies higher in the
band are your cho ice, the
previously give n ante nna and
fccdflne for mulas need to be
recalculated.

Before o pe rat ing 160
meters, be sure to check FCC
regulat ions concer ning power
and frequency all ocati on for
your area . The ARRL Oper
ating Aid S-15A contains all
necessary particul ars. _

e xc e p t io n o f Hawa i ian
stat ions operati ng between
1.995 and 2.000 MHz.

Furthermore, as relates to
Dxing. the gent leman 's agree
me n t say s no U.S. or
Canadia n station may use
1.825 to 1.8 30 for trans
mitt ing, to allow foreign
stat ions a segment in which
to operate without being
obliterated by YEs and Ws.
Th is is the " DX Window."
The agreement has worked
quite we ll over the years with
few e xcept ions. Five kilo
hertz of a 200 ki lohertz band,
or 2Y2 percent, is not too
mu ch to ask for those
desir ing to work internat ional
DX and as a courtesy to our
foreign friends. Those who
honor the agreeme nt are com
mended, those who do not
arc respectively requested to
be considerate.

If yo ur 160 meter Interest
is DXing, yo ur operat ion will
li kely be confi ned to 1.800 to
1.825, keeping in mind not to
spill sidebands into the OX
window by operat ing too
close to 1.825 or 1.830.

The Gentleman 's Band

The 160 meter band is not
an amateu r band per se, but a
shared band in which U.S.
amateurs are permitted opera
t ion on a non-interference to
LORAN naviga tional services
basis. As protec t ion to the
LORAN service, the 160
meter band is segmente d by
fre q ue ncy allocation and
transm itter input power is
related to geographic loca
t ion . Traditionall y popu lar
segments of the band in the
U.S. are 1.800 to 1.825 and
1.97 5 to 2.000 MH z. Over
t he years there has evolved a
gentleman 's agreement on us
age. This agreement says that
1.800 to 1.810 is reserved for
CW only, and 1.810 to 1.825
is for voice commu nicat ion,
a lt ho ugh FCC regulation
allows mixing of mod es by
not specifying CW and voice
subbands. There is li ttl e U.S.
CW act ivity elsewhere in the
160 meter band with the

Fig. 2.
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beneat h the antenna ce nter,
spaced 900

• Place two radials
directly beneath the antenna
legs. 1 would ant icipate a
cha nge in the antenna's
resonant frequen cy which
may be an indication the
radi al system would be
wo rth while. Carefully co n
trolled before and after signal
strength measurements with
the cooperat ion of a nearby
colleague may provide mean
ingful information .

An inexpensive source of
ground screen radial wire is
the so-called elect ric fence
wire available from Mo nt
gom er y Wa r ds , Sears
Roebu ck or most farm supply
stores.
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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
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Includes All Components except Case and Meters
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BIG-BRIGHT - .5" LED ALARM CLOCK
6 DIGIT AC or DC or ELAPSED TIMER KIT

$19.95 C,mp""
• PC Board Drilled & SilkScreened (Includes Xlal Time Base Circuitry)
. 5375 Nat. Clock Chip & Fairchild Displays
• Includes EVERY part requned for clock and all opllOfls except cebmet

and Crystal Time Base components. If desired. see below.
• Brightness Control . 24 Hr. Ala rm 'III / snooze
• Freel! feat. on every mode . 0·60 Min. Elapsed Timer
• Field Tested ever I Yr. .12 Hr., 60 Hz coer.
lII osl Important - Complete Instructions, schematics Pictorials, layouts
- everything lor trouble nee assembly
OPTJON - XTAl Time Base Components - $2.95 '/II "'en purchased 'Ill / clock

SPECIALS

8080A Microprocessor , , , , $19.95 ea,
21l02·1low Power 500NS RAM $1.95 ee.
.6H

Display Common Anode or Cathode _ ,_ $1.95 ea
Y Fairchild Display Com. Anode or Cathode 7ge ea.

(Same as FTK 0001 & FTK 0002)
.8H

3~ Digit DISplay Module $5.40
(Same as FTK 0010)

l M309K . 5 Volt Regulator · Raytheon .. .
lM340T senes Ren, . 5, 6. 12. 15 & 24 VlposJ
LM7 41 Op Am p, 14 Pin Dip Pkg, .
2N1055 NPN Itansistor TO·3 Pkg
2N4!Kl4 PNP (compk' ment to 2N30551 ..
25 Amp · 200 Volt Full Wave 8ndge , , ,
10 Pk . 210 PO. e1 h b XtStOlS. NPN & PNP asst
15 Pk . LEO's AW)I1ed sees allll Colors
81-f'olIr LED · Red/Gret'll

FEA TU RES:
• 60 Hz output • LO'lI Po.er Orlln • Accuracy
• Small See • Direct InleltKe . ,Ih all MOS Clock Chips

60 Hz. Crystal Time Base
For. Cars. Boats Campers. Field Use

$4.95 CO" Plm

I(lT INCLUDES: PC. 801rd Dfliled & Sdk Screened
Crystll. MOS 17 Stage Dlvldl'r It, all necessao com /lOflenls, Inst Sheets & Specs

fE ATU RES;
• Slmp~ constructen needIng onl ~ the parts hsted brio.
• Small eflOUllh tOl hand held case • Need ~ only 3 AA cell bi neflts

Dual Range DIGITAL Voltmeter Kit
oto! .2 Volts DC $39.95 Complete 0 to !2 Volts DC

", . $3.95

KIT IIilC l UO ES
• la lesl IpchnolOllJ InlP/soi e es Clllp . 1205
• J2168 MHt Cf~stll • V, rla bleTnmmp/ C,p
• 2 m,m slide & J MOM PB S.,tCt\es
• 3 pails 16 d< llltsl Dou~ D,g'l n o DI~p1ay~
PC BOARD for above

Ha nd held case deSigned tOl above ...

6 Digit LEO Stop-Walch Kit
Split Iime $29.95 complete Taylor Tim.

" 0 tlC ~

n.OO n eh

$4,00 n ch

Clock Kit Accessories

Wooden cese . Walnul l f. inc!. Fill tr
Dlmen~Kln · 6 5/16" W J 2 9116" H x 3 7/16" 0 (Jl," Mater,all

Plel i, IISJ Cue (Ch. - 81.. Whllt , Blue. & Smote) Inti Filter
D,mtl'IslOfls ·5 1]/ 16" w • 2 1/ 4" Ii I 5 ) / 8" 0 ('t Male" alj

Ind.widllal Filtet's . Red . $!noh. /l hoe . Ambe, . 1Id G,_

AC/DC • ALARM Clock Kit - 12/24 Hr.
S1 50 Cllllllht." $6 50 Cl..Illl.,es 01

. oliS . 'I MP

• Features latest Tech nolog~ DVM ct np set • Non C"lIcal Com p
• High NOise RejectIOn • Accuracy to wlthm 001
Euntams - PC Boards, 4·large 50 f alfchlld Readouts. Display Dnvers. Dp
Amps: Inverter; all electromc como. SWitches, Pots: Comptete tnsnucnens
and Specs, & DVMChtp Set
ReqUlremenl\ Power Supply . /. SV. • 15V and ·15V

National MA100IA Digital Alarm Clock Module
inclLld inl Powtr SLlPply

$9.95 ,omp'ot,

• Your eheice 01 Display Colors - Rtd, GrHn. Blue . Am ber
• O.spl.l~ s H,s & Min · S.,lch 10 Min & Sees on Command
• AM / PM Indication • Field Tesled lor 6 months
The kit . ,11 mclude a 5316 Na tional Clock ChiP, 4 nourescent Olsp la ~ tubes,
all electremc components. swuc bes. controls & complete in structionS, specs.
etc 10' clock and all opltonal Fealllles Olher parts requued or It uewec are
as Iollo. s

• PC Board. Drt lled & Sil k Scretfled 1m Clock & all opl.ons U 00
• X'o,mer ('or AC OOtr)- $100 Ap p (SCR outpull tImer kll _ $2 00
• Spealle, Alarm KII - S~ 00 CounlDo.n tlurn·olf} lime' kll _ $2 00

The LS LINE of TTL
Low Power. HI&h Speed Schottky. Factory Prime

5·20 Volt, 1.5 amp
Dual. Independently Adjuslable,

Precision Fully Re&ulated Power Supply Kit

Ripple Voll' lt - .OO5V
Short Cir.lCulr. limiting

74LSI55 - I.lO
741.51!l7 - LID
741.5160 - LSD
74'-SI62 - 1.!lO
74'-SI63 - ISO
74'-S115 - ISO
741S25a - 115
741.5367 - 90
74LS368 - 90

74LS27 - .33
741.530 - .33
74LS32 - ,35
741.537 - ,35
741.538 - ,35
74LS74 - ,!iO
741.S90 - 90
741.S132 - .90
74LSI38 - .90
74L5139 - .90

$39.95 CO" "'TE

74L500 - .29
74L502 -29
74LS04 - ,32
74LSOB - ,]9
14LS10 - 29
741.S11 - .33
741.S20 - .33
741521 -.33
741.S22 - .33

l ofd ReI ' .OS,*,
line Reg · ,Ol%

• Brightness tent Cop,
• Alarm & Snooze Timers

• 4 Digll OS Oisolay
• 12 Hr. SO/ 60 Hz. eoer.

Blinky/Flasher/Timing Kit
$2.50 each 5 for $10.00

(.1 '1IC11I6n:
PC Boafd.5!l!l TlIflet". iN components ind a ConfltClOl tor a W8anery

Tile DUll outlHJts un be used tOl poSjIIV£' (.) and negat,ve (.) requuements or
com boned tOl 3 , mp !l . 20 volt outlHJl or 15 amp !l . 40 output,

Kl! IS complete . "h ell compollf'flts, u blllel lllit COld. 5· .a~ blllll ,ni: pests,
c/laSSlSl'lIeat $lIlk. ",ecl$lOll PC bGlrd. mulblurn lflm pols. regulalort. IranstOlmtr.
fts/Slon c,ap.aCltOfS, etc

Hi Power Regulated Power Supply Kit

HOBB-Y-TRONIX, INC.
80' 511 . Edison. N.J . 08817

Adjuslablt 5 . 10 Volh
I ,mp 1'lIt Re, ulated Oulpul

$37.50

Filed: 5 Volt
6 Amp. I'*' ' tru l,ttel outpu t

Orders must IncludeCheck · No COD's. Add S1.oo hand ling
lor orders under $25,00. N.J. resdents . add 5% tax .

Outside Continenta l U.S.A.• please add postage.

COMPlETE

11.11 IflClude$: all parts, cabonet, line cord. !l· .a~ bl nd ,ni:
posts, trallstouner C' oaCrtOl5. etc.
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- a user 's report

confirma tions. You can
become a VIP in the Ten-Ten
organizat ion by collect ing
500 numbers. 1000 different
contacts qualify you for a
plaque awa rd. You can work
up to these levels by sub
mitti ng a list of each 100 you
work, for which you receive a
bar."

" Sou nds mighty co mpli
cated," I said, " Di d you hire
a private secre tary to do yo ur
paperwor k?"

" On the contrary," he
sho t back, "i t's pretty simple
if you can keep an up-to-date
card fil e and use a separat e
log for ten , It 's like an
eternal contest, worked on at
your own pace. You will fi nd
us to be a group of very
frie ndly cha ps, a ll willing to
help. None o f the hanky
panky that you hear on some
o f the other bands ,"

" To each his own," I
replied . "2m FM here I
come! Wh at is your Ten-Ten
nu mber? l ust for my log, you
understand,"

As you have probably
guessed, over two years have
passed and I never did get on
2m FM. Two months after
that fatefu l evening, I was
already hooked wi th my own
Ten-Ten number of 9732. I
have collected many nu mb ers
since and have had the most
enjoyable contacts in my
twe nty-two years of ham
ming. Over 13,000 numbers
have been issued and it shows
no sign of stop ping. For
twenty years I cou ld have
been considered a certificate
haters club member . Today, I
am the holder of many
unique certificates issued by
the Ten-Ten chap ters. They
would have to be seen to be
appreciated , One of the
ce rt ificates, The Raggedy
Ann and Andy, is issued by
Worth Gracile K4VM. Worth,
a renowned art ist, t he son of
lohnny Grue lle who invent ed
and origi nated the characters,
issues t he cer tifi cate in
mcmoriam to his fat her. The
different certificates issued
now number over 50, They
are too numerous to mention
and many hold interesti ng
stories behind their origina-

suitable for framing, plus
quarterly newsletters. We are
all having a ba ll and at the
same time keeping ten al ive
and saving our band from
being ta ken over by the
(Bcrs," he raved.

He exp la ined thai many of
the chapters issue their own
cer tificates fo r working a cer
tain amount of their certifi
cate holders. The Yod ar
Krit ch is the name of a cert if
ica te issued by the Maryland,
Washington D. C. chapter. In
fact, its chapter head is lim
Hart WA3 NCO, so they also
issue The Swcc tHA RT certi fi
cate for worki ng five mem
bers. The LIARS stands for
the Long Island Amat eur
Radio Servi ce, a chapter
serving the New Yor k Ci ty,
Ne w I erscv metropo litan
area . You can get more infor
mation by signing into their
Th ursday evening net on
28.620 MHz at 8 pm local
tim e.

I apologized for my ig
norance and asked just ho w
many are now invo lved in this
new aspect of amateur radio
and isn't it pre tty expensive?
" We are well over the 9000
mark," he replied , "and the
cert ificates are no more than
one do llar. In fact, some are
free. You don't have to go
certificate-hunting if you're
not interested , just collect
T e n -T e n num b ers. Bars,
p laques and awards are issued
for reach ing different
p la teaus of achievements.
Worked All Sta tes Ten-Ten
awards are even issued . For
thi s o ne yo u do need QSL

number? Do you have the
Yodar Kritch?" he asked. I
offe red h im my Social
Securi ty nu mber instead, if
he was interested, bu t I did
not kno w what a Ten -Ten
number was. As for the
Yodar Itch or so mething, I
told him I did not have it and
asked if it was catc hing.

"Do you have a sweet
heart ," he replied?

" No!" I said. " I am
happily married. "

His friend broke in and
asked if I was a liar. " It's all
the truth," I said. 2 meters
here I come, the quicker the
better, I tho ught. Let me sec
what 2 FM holds forth. "To
each his own ," I mumbled.

I was getti ng ready to sign
off when he sa id, " Wai t , old
man, and let me explain. To
p romote act ivity on ten
dur ing the lull of the current
sunspo t cycle, a group in Cali
fo rn ia organized a net with
chapters in many of the larger
cit ies. Some foreign countries
are also for ming chapters and
appoi nting their o wn chapter
heads. The main body is
called The Ten-Te n Inte r
national Net of Southern
California. All yo u ha ve to do
is collect 10 different Ten
Ten numbers if you are in the
USA and 5 if you are o ut of
the USA. You send the log
information o nly , no QSLs
needed, to the manager in
charge of your call area along
wit h a nomi nal fee," he went
on to explai n. " You will get
you r own Ten-Ten nu mber
a lo ng with a certifica te,

Ten Meters:
Dead or Alive?

.;

•

D uring the month of
Jun e , 19 74 , after

twenty years of ham ming, I
was mighty close to pu lling
the big switch o n all low band
o perations and contemplat ing
2 meter FM . Exchanging sig
nal reports and the usual
trivia no longer interes ted me.
Nor was I going to continue
the bo thersome task of trying
to pry QSL cards f rom Lo wer
Outer Magnolia. No sircc, 2
meter FM here I come!

By chance, I decided to go
on ten meters, before sell ing
all of my low band gear. It
was sixteen years since I had
b een act ive on myoid
favori te ba nd, du ring the
peak of one of the highest
sun spot cycles on record.
Those were the days, my
friend.

A strange thing happened
tha t fateful evening. The
band was open o n a Nor th
South path and the 4 call area
was co ming through loud and
d ear . Who said ten was dead?
I heard mult itudes of statlons
calling CQ ten-ten . It sounded
like a group of newly licensed
hams with cases of nervous
jitte rs . Hence, the stuttering.
Using my oid Heath HR20,
HX20 receiver and trans
mitter along with an inverted
vee cut for 20 meters, I
loaded up o n ten with an SWl"

o f umpte en to one. 1
answered a CO from a sta t ion
in Birmingham, Alabama who
had his friend on frequency
wi th him.

We exchanged the usual
trivia and then it happened.

" What's your Ten-Ten



WA4BNU and Ron WB4ASV
bot h of Birmingham, Ala
bama, the home of t he All
Ameri can Ci ties chapte r, for
taking th e ti me to initiate me
into Ten-Tenntng. My appre
ciation a lso goes to t he Long
Island Amateur Radio Serv ice
(LI A RS) a nd it s chapter
heads past and prese nt , Rich
WB2MAN , Jac k W2KD I, and
a ll of their offi cers and me m
bers for t he ir dedi cation to
keep ten alive , a long with
man y others who all share in
using ten and e njoying it . •

Cramped for
Antenna

space?
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The answer to your problem is here!!!

The McKAY DYMEK DA 100.
The DA 100 is a compact, wide dyna mic
ra nge, broadband, untuned, omni-direc
tional receiving antenna covering the
frequency range of 50 kHz to 30 MHz.
The exterior module, a s ma ll weather-proof
box with a 56 Inch (142 em) whip del ivers
the signa l to the power supply un it through
a supp lied 50' coaxial cable,
The power supply locates near your
general coverage rece ive r and attaches
with a supplied patch cord.
The DA 100 antenna Is s mall, but will equal
or outperform a 100' long wire an te nna ,
and is pr iced within reach of eve ryone!
Order factory d irect. Ca ll toll tree today!
Money-back guarantee . Re nt/ own plan
ava ilable. Comple te s pecs and details on
request. In Canad a , contact Ro-Bar
Electronics , 140 Doncaster, Thornhill,
Ontario (416) 881 -2331.
Nationwide 800/854-7769 ' ti ,

California 800/472-1783
~ McKay Dymek Company
~'J {4 675 N, Park. Ave., P.O. 80x 2 100
.... Pomona, Calif. 91766

would a ppear to be dead.
How sur prised man y would
bc if they tu ned their re
ceivers to ten.

Antennas need no t be
cumbersome. When condi
tions per m it, man y long haul
contacts can be made much
easier on this band with
s im ple r a ntennas and lower
power then is needed o n t he
o t her lo wc r freque ncy bands.
QRM problems appear less
frequent ly due to the huge
freque ncy spread.

I want to than k Mike

_ .G 'O_..+ ',- ....__

r;== PRINTEO CIRCUIT BOARDS

~DlGIT (50 mHz Kit)
FREQUENCY COUNTERS

SEND STAMP & ADDRESS FOR FL YER

PRINTED CIRCUIT

TRUMBULL CO.
833 Balra Dr•• EI Cerrtto;·CA 94530

BYTESIZE CIRCUIT BOARD

BLANKS, POSITIVE ACTING PHOTO

RESIST, CARBIDE DRILL BITS, SNAP
IN CIRCUIT BOARD SPACERS AND

CARD PULLERS, DRILL/MILLS,
PROTOTYPE BOARDS, W. H. BRADY

I DATAK DRAmNG ARTWORK,

MAne FILM, PRECISION GRIDS,
BUBBLE ETCHERS, PC DESOLDER

ING TOOLS. POSITIVE ACTING

DIAZO FILM, PRECOATED CIRCUIT

BOARDS, SILVER PLAnNG POWDER,

WIRE WRAP TOOLS

An easy-to-build 50mHz (6-dlglt)
Frequency Counter for a measly $25!
Standard easy-to-find parts, too! (Unlike
other kits.) Any Radio Shack has them.
Uses 7 segment LED readouts - no
scarce Nixie- hbes ! No tricky ctystal
ovens, eIther!
Kit includes a dassy cabinet with front
panel, PC boards, hardware, instructions,
and diagrams. A proven design! An
unbeatable offer!

H , Write or call todayl
P.O. Bolt 357, DepL 57,U CO Provo, UT 84601 (801)375-8566

you can.
The ETK (Elect ronic Touch Ke yed
processes input s a nd se nds perfect
dots, dashes, and spaces at speeds of 7
to 55 wpm. The LED indicato rs drs
playing dots. dashes. and spaces serve
as a visua l training aid for the less
proficient CWoperator. 17 IC's, relay
output, side tone speake r, 120 VAC.
Inqu iries invited.

fo,~ 145.00

~
(includes In51 ruction book)

Order direct from:
CD. P.O. Box 1125

~~::: Kent. Washington 98031
Instruction Book 1.00

t ion.
P r o p a ga t ion wi se, te n

meters a ppears to be the twi
light zone of HF and VHF
c haracter istics. It 's fasci nat ing
to o bserve t he effects of
backscatter and troposphe ric
be nd ing. Sporadic E propaga
tion found on ten seldo m
appears on fi fteen meters. It
is a rarit y on six and will
reac h a maximum o f maybe
70 MHz. Fr eak conditions, at
times, will cause it to a ppear
higher.

Ten me tcr beacons a re

bei ng transm itted from
al most all cont inents of the
globe as a gu ide to cond i
tio ns . Thi s is evidence e nough
to sho w t he increasingly wide
interest bei ng shown o n t his
ba nd.

It is ironical to hear so
man y newcomers to t h is ba nd
com ment that t hey haven 't
bcen on te n fo r years. They
thought it was dead , Ma ny
skip contact s are be ing made
a nd at ti mes when fifteen a nd
twent y a rc dead . True
enough, if no o ne we nt on, it

r--------
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ensineerins
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX 28C

RXSOC Kit

RXI44C Kit

RXUoU:WIT.

RX220C Kit

RXn OC WIT

RX432C Kit .

RXC!"

28-35 MHz nl le~i~el ,,"'illl. 2
pok 10.7 >,jH z cry'lal filter
30-60 ~HI IcYT '*/2 po'" 10.7
MHz crystal mter
140- \ 70 MHz ro r «n polr
10 .7 104Hz crysta l filte.
SlIll(' U abo~ - fadoly ..-ired
and lnll,d
210-2 40 Mil l ltV, »n po~

10.1 MHz cryml fill er .
same " above - faclory wired
and tested
432 MHz rev, w/2 pole 10.7
Mill crylla l fiU e'
'cOI'uo,y filter fo r above rcu iver
kiU ~ives 10 d B adj"oe nt channel
,etect!on

59.95

59. 95

69 .95

114,95

69.95

114.95

79,95

8.50

RECEIVERS
RF28 Kil

RF50 Kit

RFl44D Kit

RF2 20D Kit

Rf432 Kit

[I' IO.7F Kit .

Pol4 55 Kit

AS2 Kit

10 meter RI' front end 10.7 M"z
output
6 meIer RF front end 10.1 \1Hz
outpu t
2 IMlel Rf fron l end 10.1 ~HI

Olllpul
220 101Hz RF flonc end 10.7 MHz
o ut put
4 32 loll/1 RF f,o nt end 10,7 MH z
o ut pu t
10.7 MHz II' m<ldule includes 2
pole ''fru.l fill er
455 KHz IF stagc plu. H1
defector
aud io and "l""kh. board

12.50

12.$0

17.50

17.s0

21.50

21.50

17.50
15.00

TXl448 Kit .

TXI44 0 WIT..

TX2208 Kit

TX2 20 6 W/l .

lr~n'mmer note, I ... au
2 mf'tep;
..11K a< ~bon factory 'l,ired
and te.ted

• lTansm iHer exciter I ""all
220 Mlb

. ",me as above ractory wifed
and le<ted

29.95

49.95

29.95

49 .95

TRANS'IITIERS
TX432 0 Kit.
TX4320 WIT

TX I 50Kil . .

lransmitt t' t\citt' 4 32 "l1l1
qmc as abo\/('· r~ct or ~' ....~
and te,t...:!
300 milli""al1. comp"'tc 2
meleT (ransmitlc r.
Ie" cly'tal and mike

39.95

59.95

19.9 5

PA250l H Kir . 2 mete, powe, amp _ kit I ...- in
- 25...· ou t wilb "'lid . tUe ..... it ch·
illf.. cate. oon""cton

PAlSOIH WIT . same as abo.., - facto ry Yoired
and te.t...:!

PA40IOH Kit . 2 meter po_ramp 10\0.' in 
40w o ut - ~la y ..... itchillJ .

PA 40IOH WIT . "' 11K as abo. e _ factory .... ired
and lested

PA144/ 15 Kit . 2 nlerer powe, amp _ I w in _
15w o ut - Ie.. <::l ie, oonnednrs
and ,witching

59 .95

74,95

59.95

74.95

39.95

POWER AMPLIFIERS
PAI 44125 Kit .

PAllO/IS Kit .
PA4 3211 0 Kit .

PA140/1 0

PA140/ 30

similar 10 PAI4411 5 kir .. ,cept
25...· ou l
similar to PA IU /15 fo' 220 MHz
po...'..r amp llmilarto PAI..4/ 15
excepl 10,,· and 4 32 Mill
10\0.· in - 1"0...' out - 2 mcler
amp _ h<·\(lt~' wired and te.ted
30w in _ 140w o ur _ 2 meter
amp - fac tory wired and tested

49.95
3U5

49.95

179.95

159.° 5

PS I5C Kil

PSI SCW/T

PS25C Kil

1'S25C WIT

15 Imp - 12...,1t rClublcd
power supply 'OI lca!ilC, 'OI/ fold-bad
curren t ~mitillJ and o..,nolrate
",orect inn
same is ibn.., factoly "·ir...:!
and tesled
25 I mp - 12 volt ""ulated
p",,'..r \Upply ...-Iea.". "/fo ld-bad
""n..nl li mil in~ and ove"olta~..
pro l"ctio n
salllC a, above faCl nry wired
and tc,t e<.!

79.95

94.95

12995

149 95

POWER SUPPLI ES
O. V.P.

PS3A Kit .

PSJOI2

~dd. 0..,1 ...,11.,... protection to
YOUI poW"1 wpplies.15 VOC mn
12 ...,U po....., .upply ""ublOI
card " lIh fold bad CUlrenl
~mitin~

"".... commcl"lal duly 30 amp
12 VIX' ft.1luLo1f'<1 po....'" ~urrly

.... ,""'''' . .... Ifo ldbad< cum'"t limil 
in~ and ove, vo ll"~C prot c<'linn
wired and tc,ted

9.95

8.95

239.95

RPT2S Kit
RPT28

RPT50 Kit
RPT50
RPT I44 Kit

RPT220 Kil

RPT4)2 Kit

repeater 10 metel
~peat..r _ 10 mel.." wired II.
Inled
repeat.., - 6 met..r .
r..peat.., - 6 met.., • ...-ired II. tnt...:!
~pea l'" - 2 met.., - IS...- 
complet.. ( Ie.. crystalsl .
repea l" , - 220 Mill _ 15.... 
compk-te (less crysla l,) .
r..peat er _ 10 watl 432 ~Ib

(Ie" crystals)

TO.

TBA
TBA
TO:\.

465.95

465.95

5 15.95

REPEATERS RPT I44

RPT220

RPT4 32

DPLX I44

DPLX220

repeat.., - IS "'all - 2 m.. tel -
facto'y "'lred and lested 695.95
'epeater IS .'att - 220 MH z -
factory ...tled and tnled 695.95
tepeater . IO"'atl - " 32 Mlh -
factory ...ired and tested 749.95
2 meIer, 600 KH z sp.aced dup le~e l.

Wtled and tuned 10 frequency 399. 95
220 MH z duplex er, wired and
tuned to frequency 399.95

1> .95

1".95

5.00

1l.95

19.95

19.95

3':1 .95
54 .95
59.95

9,95

10 chan",,1receive ~tal d.."k
wI diode .... lIchi~
10 chan",,1 xmil deck ...r....-uch
and Inmmers
UHI· """ion of CD-I deck. needed
for 4 )2 mull i-channel operations

co mplete CO R with 3 ""rond and
3 minute lime,s .
10 chan nel autu-sca n adapter
for RX with priority.
"'1' sto<it muSI repea le, and sim
plex f"Iin from I 46.IH 47.0 (each)
159 bu, f""ld p'Of.'ammable , code
identiT"'" "'lIh built ';n "lu..kh tail
and 10 timen
" 'ired and tested. nol pr""ramm<>d
"tie<.! and te. ted. p,,,,,nmmed
2,000 ohm d)'namic Ill .ke ...il h
" .T .T. and ooil co,d

~ID

~ ID

\licropho n..

OTHER PRODUCTS BY VHF EI\CINEE RING

COl Kit

C02 Kit

COR2 Kil

sea Kit

CD-] Kit

~ID KIl

Crystab

SThTHf.SIZERS

TRANSCEIVERS

WALKI E TALKIES

129.95
2':1 .95

5.95

8.9 5

169 .95
239.95

2 mel..r, 2...-. 4 chan....l, hand
held rece i"'" ...·i1h t1ystals fOI
1"6.52 simple\ .
boon..ry pad. 12 VDC. Y1 amp .
ball" ' y charlt.., .
2 metel . ""ith male BNC oon·
nec tor

ca'" and all oompo""nts 10 build
IS ....aU 10 channe l nniJ1l!. 2
meter tramsceivu fie mike ind
crystals) .. 219.95
same I~ abo.., UCC pl for 220 MIIz 21 9.95
umellaboYl'ucept lOwaUand
" 32MH, •• • ... 254.95

2 mtler ,ynlhc"ur. lIansmit off... t'
pT<>~,a mmab lc from l (){) KII1. - 10
MH , . (Ma.. off.... wnh oplional
a<l aptell) .
same as abon, wired and tesled

VlIF ENGINEERING
DI VISION OF BROWNIAN t:1.ECTRONICS CORP,

320 WATER ST. I BINGIIAMTON.N.Y.13901 I Phone 6 07·723-95 74

SYN II

SYN 11 Kif

TRX 220 Kit _
TRX ..32 K" .

NICAD
NICAD
Rub"" , Dud!: .

1fT 1440 en.

TRX 144 xn



IF YOU ARE ON 144, 220 OR 432 AND
HAVE WORKED A REPEATER•..

It was probably this one.

The RPT 1448, RPT 2208 and RPT 432 are self-co ntained - all so lid
sta te machines. Co nservatively ra ted , high quality components . assures
EXCELLENT RELIABILITY. Careful co nsid era t ion has been given to
both interfacing and control fle xib ili ty.

RPT 1448 or RPT 220B Kit $465.%
RPT 4328 Kit 515.95
RPT 144B or RPT 2208 factory wired and tested 695.95
RPT 432B factory wired and tested 795.95
RPT SOB soon to be announced N.A.
RPT 288 soon to be announced N.A.

WORK ALL REPEATERS WITH
OUR NEW SYNTHESIZER II

Available at these
dealers:
CA LI~ OR"'IA

C & A ~'«"""'" {n'..-"" .... Ca'oon . CA
{ '«" o n " En_ ' Rio L ;""., C A
SO... { ... . , .. . F O. C A
h '. Coon E'« iCS. S- JOM . CA
.....'c s.... co s. C A
Z ..K .. C _ '0'.'....0, CA

COLO R ADO
L'$'''''"'' Po.. &. E '« -V ,"' • . 0..._. CO
Coon.., So-<'." A CO

~ LO R IDA

A m ....,. "'''01. ..'. EI.C·O " ,. F L
W . $ ' Ind '" S Ol" CO " L' d , , F L

IL L, N OI S
o(lou' ROd l". In c . • P..,d• • IL

Sp.e"",,'• • , I"" .. D• • Po " . ' L

I...OIA",A
Com........"...on 5 ........ . 8 "", t><>n . ' n

O(EN T U CK V
C<Jf'o..- Am....... Su""I• • T .... . O... K T

LOUIS' A "' A
~..n. L _e.... R "".... 'ne:.. N... 0. ........ L A

"'A SSA CH u S E TTS
Tu',. R ...... UK......;C.. ..."". ....d . ... A

"" CH IGA ...
....". G _ C,O" ' 11 ,
Ad..... D ..."t>uting Co_. D . "Oll. M I
R",, 'o 5"0,,1. & Eng.n_ .ng. 0 ."0 11. MI

M IS S IS S IP P I
Co m ... un'co';On, 5<I",leo• • P"ilodol".. ,o . MS

MISSO UR I
A 'pI>. E '..,...... lc Lo "" , C" '" m b '. , M O

NE V A O A
'0'_' RW ,O. L.. V_s. N V

NEW VO R O(
8 ... . E_' ......n . _ VO'• . NV
C FP En , ..o . _ . .....-..w., ... V

COSVSCO. ""' " Sod u • . NV
0.,..... E.....on.co. W _e-vlOn. L .I .• N V

'-""'" E _ """;C'.Ogod...obu' g . ... Y
V..F Coon"'un'co'io.... J_.o..n . N V
W, Sp,nd'" E'-. s..u'e• . R_ . .... V

"'ORTH C A ROLI NA
V"' . .. . E... ' .en.... 0" ........., ...C

NOR T .. D A KO T A
COS EI.e""noc•• E m . , od " . "'0

O K LA..O ... A
o... le . E ..etton'<o. Inc .. 8.0 '.n A"ow, 00(
R "" ,o S,...... Inc " 0 " . """'. C .. . . 0 0(

S O U TH D A KO T A
8 u.gh..d. A........' Cen'". W. ... 'o..n. S O

T~I(AS

T..,O ~_""" oc" G..,_. T I(

VI RG IN'A
Rod ... <:otntn"niCO,"'n. C Oo. R oono' •. v A

WA S " '''' G TO'''
A · 8 -C Comm"n". """s. s.on... WA

"'EST V IRGI",A
C"m m u n ic. li o n 5........ CO .. R"' ... . WV

WISCO", SIN
Am.'.... ' E I.« , ,,n le S u"p ly . M "w.u•••• W,
Comm unl e.tI"n. ~,,,," " F"nd d u L.e . W,

WYOMI ... O
R u l. C"",m .. nle. " "n., ...., ...... . WV

C A N AD A
A ••• ·• L' d " S•. J ohn , Al B IW]
T,_ 0 ••,,_ _ • L c.no<l. V7J II<'"

PU~ "'TO R ICO
Ed,..,n ~_......iCS. ' n C.• s..., .u'''. " R

O'V'.\ION Of 880 ...."'/,1,'" fII C1ROll/,C , CORP.

)20 WA H R Sf,
8 ING"A, MTO N . N .v. 0901 • 60 7·723 ·9SHThe Synth esizer II is a two meter freq uency synthesizer.

Frequency is adjustable in 5 KHz steps from 140.00 MHz to 149 .995 MH z with
its d igi ta l readou t thu mb wheel switching. Transmit offsets are digitally
programmed on a diode matrix, and can range from 100 KHz to 10 MHz. No
addi tional components are necessary!

Kit $169.95 Wired and tested $239.95
Export priu s slightly highu.

--master charge
~ ~ . ,-- ,



New Products
HEATHKIT HW·2036

SYNTHESIZED 2 METER
TR ANSCEIVE R

Do you do II slow burn every time
your old buddy comes on the air and
brags about his branrl new synthesized
rig? Does he rub in the fact that what
he paid for it roughly equals II
month's pay for you? Do you get t he
old here-we-go-again feeling every
time II new repealer comes on in your
area and you spring for a new set of
rocks? Well, there's a solution. For
S2ti9.95 you can get yourself II tully
synthesized 2 meter rig with !ipElC$ and
features equaling radios that cost aver
twice as much.

I'm ulking about thoentw Heathkit
2036. I have to stress Ihe word new
since in all probability many operators
will remember what happened in 1915
with the 2026. To refresh your
memory, the 2026 had II spur problem
which was difficult to correc t without
II spectrum analyzer, something you
just don't find in every shac k. Heat h,
however, set things right by doing
something that is e xtremerv rare in
the rrerchandising business - they
took back the rigs, relunded money in
full, and 'M':'nt back 10 the old drawing
bo"".

After a year of redesigning, the
succeur>r has arrived. The HW-2036
has solved the problems. Heilth says
the spurs are no.... down 70 dB .... ithin
20 MHz of the carrier and their
spectrum analyzer photos bad< this
up. So it seems that now we can
operate without worrying that every
repeater within range will be set off.

The HW-2036 has the solid look
and feel that hams have come to
e xpect from Heath amateur equip
ment. The unit weighs 6';. pounds and
features the usual turquoise blue
finish. The folks at Heath have pro
vided the multi-pack&ging of their ki ts
with a large number of parts. Six
stJb.packs keep all those little parts
well separated until they are needed.
The manual hefts out at 160 pages
and is in keeping .... ith the Heath
tradition o f step by step crvstal-elear

directions. A sepa rate fold-out .-.ction
contains aU the pictorials so they can
be conveniently mounted over the
work area for easy perusal.

The HW 2036 is defi nitely not a
quickly-assembled one evening kit.
There's a large number of parts and
qui te a few ste ps to assembly, Five
circuit board s are involved . They're
interconnected with a pre-assembled
wiring har~_ Access to the beards
for the big step of alignment is excel
lent. There are eight sect ions involved
for a total of nearly 100 alignment
steps. For this, you need a VTVM or
high-Impedance VOM, as well as a
receiYl!1' that tunes WWV, EYl!1'I better ,
use a frequency counter that
reaches 150 MHz. Although the steps
are quite time-consuming, alignment
isn't a terribly complicated procedure.
Any 2 MHz segment of the 2 meter
band can be selected.

On a wee kend trip , t wor ked a
num ber of repeaters in the New
England a rea. Just about eve ryo ne I
talked with commented on the c lean
and crisp audio output. Remarks like,
"It must be a Hea th" were common.
The rig leatures a 10 Wall output,
......ich was adequate for aU but the
fringe areas. I'm a bit spoiled anyway
since myoid rig ran 45 WatlS. My
impress-ion is that one can get along
just fine without an ellternal ampli
fier, considering the proliferation of
repeaters.

T he econc mv-srze illuminated
meter is a joy to use. It shows both
received signal streng th and relaliw rf
output. A bright green LED situated
next to the rre ter pops on to show
t here is a signal being rece ived,

A red LED labeled "svoeh l ock"
lets you know when the synthesizer is
not locked to trequarcv. If you don't
notice it and the unlocked condi tion
lasts for more than one-hall second,
the transmiuer is automatically dis
abled by a safety ci rcuit to insure that
you won't accidentally operate OUtside
the oond_ Another fa il-safe built into
the HW-2036 disables the transmitter
if you d ial above 147.995 or below

144.00. If you're into MARS or CAP,
don't despair, since this CiIll be ceteat
ed by the simple act of removing a
jumper on one of the circuit boards.

I found it helpful to put a small
hooded light over the channel selector
switches so I could more easily set
lhem at night.

Heath to ld me thaI they had been
having a few complaints abou t audio
with the HW·202. Chock ing into
the m, they fou nd that some custom
ers hdd pul non sta ndard mikes o n the
unit s. To elim inate Ihis problem on
the HW-2036, they made t he mike
non-detachable.

I've always wondered why Heath
mikes are whi te. On a dark New
Hampshire night, I found out. Having
no mike clip on the dashboard, I have
to lay the mIke on the dark colored
upholstery. This requires a good deal
o f groping. With the shiny ......ite mIke,
my problem ....a5 solved.

The HW2036 can be ordered with
either the standard mike for S269.95
or with Heath's Micoder featuring a
built· in Touchtone pad for S2'99.95.
That's a savings of 20 bucks over the
Micoder alone.

Ad dinq to the list of bu ilt -in fea
tures i5 a subaudible tone encoder.
Three switcttahle tones can be set
du ring alignment in the 70-200 Hz
range.

A logical accessory for the
HW-2036 is the HWA-20363 power
supply. Seiling lor S32 _95, this easy
one-evening project supplies 13.8 V de
at up to 2.7 Amps_ It featurt'S 1~

requlation and 0.1~ ripple.

For those who are interested in
specs, here are a few for t he HW-2036.
The receiver sensitivity is 0.5 uV for
12 d8 SINAD, which cones out to 15
d8 of quieting. Aud io output is typi·
cally tIM) Watts. I-f rejecti on is grea ter
than · 80 d B, whi le try ing var ious
repeaters , I foun d a very not iceable
b ird ie at 14 7.00 MHz. While puzzling
abou t th is problem, an early -morning
call from Heath shed light o n whal
happened_ It seems the lirst produc·
tion run of the HW2036 had a bum
F ET in the synthesizer board which
resulted in thaI birdie_ No units with
this were shipped to customers. Heath
assu red me that the inclusion of the
correct part would eliminate the

birdie problem completely_
The transmi ller is capable of taking

a lOO'lli duty cycle into an infinite
VSNR. Offset crystals are supplied for
plus and minus 600 kHz with provi·
sion for one extra. Current consump
tion is 700 mA on receive and 2.6
Amps on t ransm it .

The HW·2036 is a pleasure to bUIld
and to use. You'll haw to look pretty
far to find all these features for a pr ice
o f $269 _95. It' s by f,n the lowest cost
synt hesized 2 meter r ig o n t he market
and is sure to find an immediate
niche. If yo u want to stop collecting
roc ks and the piggy bank isn't full
enough for one of the big ones, this is
sure 10 be the rig for you. Heath
Company, Beman HiUOOr AlII 49022,

Stan Mrastkowski WA1UMV
Associate Ed itor

THE VHF ENGINEERING
SYN II SYNTHES IZ ER

VH F Engineering of Binghamton
NY has anno unced their new SYN II
synthesizer, a high qua lity synthesizer
designed fo r use into virtually all two
meter r igs available on the mar ket
tod ay.

The VHF Engineering SYN II
synthesizer is designed to operate over
a frequenc y range o f 140 to 149.995
MHz in 5 k Hz steps, and is compa tible
with two meter equipment that uses
transmit crystals in the 6, 8, 12 , or 18
MHz range and receive crystals in the
15 or 45 MHz range. The SYN II
synthesizer may be used ....ith either
FM or phase modulated transmillers
and may be operated with either
mobile or base transceivers. The SYN
II synthesizer features unique i-f pro
gramming which permits the unit to
be used with receivers having i-Is in
the range of 100 k Hz to 30 MHz.
Detail ed programming instructions are
given in t he construct ion man ual 50

that the builder may select th e sta n
dard 10.7 MHz i-f or an y other i-f
frequenc y in the permissible range.
This fea ture permits use of the SYN II
with older commercial equipment as
well as currently available two meter
units. Standard reperiller offsets of
+600 kHz, -600 kHz are provided
along with 3 user selectable offsets in
100 k Hz steps. Thit; feature permits
the user to operate standard repeaters

<
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as well lIS repeaters with unique off
sets. A modifica tion kit is available for
MARS and CAP offsets.

The VHF Engineering SYN II
synlhesizer kit consists of high quality
epo~y gla5$ circuit boards, computer
grade compon ents. thumbwheel
switches. stylized cabinet, and a
delailed construction manual. The kit
is complete a nd requi re1 no add itional
components. The price of the kit is
$169 .9 5; wired a nd tested $239.95;
p rogrammed to your equ ipment
$249.95. VHF Engineering. 320 Water
St., Binghamton NY 13902.

THE KlM ECHO 70
432 MHZ SSB/CW TRANSCE IVER

If you have longed to e~plore the
world of 432 MHz. Echo 70 may be
lilt answer. Hen-tofore. 432 equip
menl lor SSB has been mostly a
matter of homebuilt ty pe equipment.
Tha nks, in part, to the popularity of
AMSAT's OSCA R satellite, KlM has
f illed a void fo r a rel iab le compact
piece of gear for t he OSC AR up·link.
The KlM Echo 70 is imported by
KlM fro m Japa n where it is known as
t he "liner Four Thirty ,"

II OSCAR is not you r bag, th en
maybe 432 OX will interest yo u. With
tho se super KlM antennas there
should be no problem mak ing $I.llficient
contacts on the band to keep up your
interest . We are fortunate in t he South
Jersey a rea to be within range of a
good deal of activity from the New
York·New England area and from
/lCt"OSS the river in the Philadelphia
area.

One can'l help but be imprltUed by
the Echo 70; from the time the
packaging is removed , it is a physically
att ractive and sturdy·looking piece of
gear with the controls well laid out
and conven ient to operate, The u nit
comes com plete with a dynamic mik e,
mounting bracket and de cord. and is
ready for mobile o pe ration as is or can
be set up in Ihe shack with the
add ition of a regulat ed 12 V de supply
<pod fo r about 5 Amps ma~imum.

Vv'hen llSl!d in this manner I would

strongly recommend the use of KlM's
model 432 ·16lB 16 element antenna
which sports a gain of 15 dB and is
rat her eoenpecr with its 12 ft. boom
length. Be sure to use low loss, jack·
eted or hard line coax for those eXira
long ru ns up the 1000er. The VHF
Handbook. gives 5 dB anenualion per
hundred feet lor regular RG-B/U at
420 MHz.

Now ret's ta ke a look at how the
Echo 70 opera tes. The unit covers two
segrre nts of t he b,IOd: 43 2.00 to
432.480 MHz an d 435.00 to 435.4 80
MHz. These ran!jes a re switch selected
from the rea r panel. Having sele.::ted
the operating range, the tuning knob
on the fronl panel lea tures a direct
readout channel di'f!lay (similar 10 an
FM rig! which ranges in steps fro m
432_0 1 for channel 1 to 432.4 7 for
channel 48, or 435.01 to 435.47. and
a VXO control with 20 kHz divisions
for lotal COllerage between each chan
~1.

The receiver has an Rn control
which can be switched in o r out of tbe
cucuit fo r addItional excursions of
plus or minus 2 kHz fro m the transm it
freq uency. An effective noise b lanker
ma y be switched in by means of a
front panel push-butto n. Uppe r or
lower sideband is also push-bullon
selected from the fro nt panel. The
power, volume and squelch contrors
are concentricallv mounted in the
upper right corner of the front panel.
An unusual and convenient feature is
buill in to the front panel when lhe
VXO is in the off position. This
fealure is called an "Auto Watch,"
which allows the receiving frequency
of each channel to be swept auto
matically. The auto watcher will not
respond to weak signals but will
detect, by a beat note, st ronger signals
with m the range of each channel,
which al te r they are detected can be
"tweaked in" with the VXO.

Repo rts of an e xceuent sound ing
signal have resulted on bo th SSB and
CW wit h power output in the ten Watt
range. giving excellent coverage with a
good antenna. So lid sret e ampl ifiers

are available should you choose more

""_.
Although not measured, t he

receiver sensi tivity seems excellent
and >WII within the 0.5 uV lor 10 dB
sin claimed by KloM. The quality of
the small internal speaker is line and
provides sufficient audIO outpu t.

Ad d itional operaling controls
include a mike gam laceessib le fro m
t he r ight sine panel) and rear panel
co ntro ls fo r SS8CW. frequency range,
key jack, exte rnal VFO switch and
VFO inpu t jack. a relay switc hing
cont rol and ex tem at speaker jack. The
mobile mounting bracket doubles as a
fIne stand lor the operat ing t ab le.

To be fair, any equipment repo rt
should include the nl!9'llive as well as
positive factors under review. This is
an ho~ly dlfflCUltlask but nonethe
less a few items were uncovered. My
major "gripe" is the oddball CW jack
on t he rear panel for which KlM did
not provide a plug or adapter. For
those 01 you who care to use it II do
not, except lor contest workl, a VOX
circuit would be a handy addition or
o pt io n.

I think t he first sentence in the
Echo 70 ooeeenrq manual is an appro
priate closing line for this article.
" The uni t is the very lirst 432 MHz
ba nd SSB uaoscewe- that has ever
been manufactured in the world.
Nevertheless. it is a compact and cozy
piece of equipment with prominent
performance." KLM Electronics.
, 1025 Laurel Road. Morgan Hill CA
95031_

Dan Kernan WA2 KOK
Vincentown NJ

VH F ENGINEERING
2M TRANSCE IVER

It started wit h my desi re to build a
2m mobile rig t ha t wouldn't take up
much spa ce. After running a con
vert ed GE mobile phone r ig . wh ich
took up most of the storage area in
t he cab of my pickUp, it was obvious
that the answer was to go solid state_
VHF Engineering seemed a logical
choice, since I could mix and match

their components and custom design
my own system.

A phone call to Tufu Radio in
Medford MA brought a 2 meter trans
mitter strip ITX-l44l. I decided to
start with the transmiller because I
wanted to get a look al the way VH F
Engineering pr-oducts went together
before I acquired the remaining
components for my transceiver. The
kit was easy to assemble, with all PC
boards well laid ou t, and a se nsible set
01 instructions. Construct ion took
two eve nings, and with a #51 light
bulb, ta lking across town was a snap.
With a 19" ground plane the Concord
NH repeater, some 30 miles away,
yielded good 10 e~cellent signal
reports. The one Watt Iransmitter
strip prOYed to be quite a performer,
with several stations reporting good
audio.

All doubts aboet VHF Engineering
cast aside. it was lime to order a
receiver. Again a call to Tufts ... and
again prompt service. The RX- l 44D
receiver, like the matching transmit
ter, was easy to build, and provided
almost instant satisfaction, Assembly
time was abo ut double, inc luding
a lignment. The major change in the
144 0 over previous VHF Engineer ing
2 meter recei vers is t he elimi nation of
variable capacitors for alignment
purposes. Instead. VHF has switched
to slug luned coils, and the results are
encouraging. Aside from the ease 01
alignment. the coils ¥e bound 10 last
longer. Noise is reduced, since di n
ceo't get into coils as It can jnto
capacitors ... plus there's the ques
tion of corrosion, since silver plated
Capacilors are bound to detune alter
an extended period of all-weather use.
Here in New Hampshire, wi lh o ur
wide changes in temperature, ;t's best
not to t ake any chances, and I'll ta ke
coils o ver capacitors u nder those
conditions anyt ime.

With rece iver and t ransmitter up
and running, the next question was an
enclosure. After searching through
everything I had arou nd. it became
obvious I would have to b uy some-
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thing. Then VHf Engineffing an
nounced production of a cabinel kit,
with relay knobs, speakers, vcturre
and SQuelch contro ls. I couldn't resist ,

Take a look at VHF Engineffing's
product line and ii 's easy to see why
you can custom design your own r ig.
Scanning decks, accessory filters,
amplifiers, even synthesizers are avail·
able. I opted for a 10 channel scan
ning deck and 1x25 Watt amplifier. In
the VHF Engineering case il all fit like
a glove. Really nice layout, wilh lots
of room for eeen the most all·lhumbs
COO$\ructor .

On-the-ai r opera tion is actually
more f un than building the kits
(although I had my doubts ..nile
building, since I kept coming up with
fTlOfe accessories) . Repo4" ts have been
most Siltisfying, and the pride of
knowing I nol only constructed the
gear, but custom designed it as _11,
doubles the fun.

"\If! already started work on my
432 rig, and 220 isn't fill" behind. By
the way, if economics is any consider·
a tion, my entire 25 Watt 2 meter
mobile ended up costing 1ess than
5225. Can you beiII l that? VHF
En g in e e r in g, 320 Water Street,
Bing/Ymron NY 13901.

Bob Main W1ZAW
Hillsborough NH

NEW MULT I-DIGIT LEO
NUMER IC DISPLAYS fROM

NAT IONAL SEMICONDUCTOR
A new ser ies of light emitting diode

d isp lay numer ics are now being manu
factured by Nat ional Semiconductor
Corporat io n, according to Bob Santos,
Market ing Director for Optoelectronic
Products. Th is series 01 multi·digit
GaAs P re ftecuve displays represents
the latest in design advances in 0.3,
0.5 and 0 .7 inch forma ts, Mr, Santos
said, "The y provide the designer with
an ettectwe, easy 10 impleme nt
answer to the need for an inexpensive
large nu mer ic d isplay for use in a wide
range of appl icat io ns,"

Basically 2 d igit an d 4 digit dis
p lays, the uni ts can be stacked on end
for uses that requi re additional d igits.
(The 2 digi t displa'{1 are kno wn as the
" NSN" series, a nd t he 4 dig,t dis plays
are the "NSB" series.! When cern
b illed with the optio os for overflow,
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polarity and other indications, virtu
ally a ll d isplay req uiremen ts ca n be
satisfied. Both the commo n anode and
common cathode forms are available
with direct drive and mult iplex ver
sions, providing a !J"eal dea l of versa
t ility to the designe-r , Printed circuit
board type t erm ina ls o n the edges of
t he display are used for electrical
ccotect.

The optical design 01 th is display
series crea tes a dist inct, easy to read
display with a wide viewing angle, as
_II as excellent on-Qff contrast and
segment un iformity, making these
units suitable for use in test and
me<tsurement equipment , consumer
products, instrumentation, industrial
controls, digi tal instruments, desk top
calculators. clocks, TV channel indica
tor$" and other application~The senes
feiltures a typ ical digit light intensity
atl0mAofl.6mcd.

Pricing per digit in loIS of 100
pieces is 51.80 for the 0.3 inch, $1 .90
for the 0_5 inch, and 52.00 for the 0 .7
inch sees. National Semiconductor
Corpor,tion. 2900 Semiconductor
Drive, Simta Clilra CA 95051.

CASES ENHANCE
CUSTOM-DESIGNED

INST RUMENTS

A new line of economical enclo
sures. In two sizes and numerous
attractive colors and finishes, gives
desk-top instruments an appearance
contemporary with sophisticated
electronic components and systems.
Designated "Cone-cases' b y Vector
Electronic Company. the WA ser ies
enclosures incorporate a t en degree
sloped front panel and an o ptional
smoked plastic facing for behind panel
ind icato rs. A rl'(;essed rear pa nel pro
tects input/output co nnectors.

The enclosu res. assem b led from
t wo interlinked cha nnels, a llow easy
access to circuits, accessor ies and
WI fing , The lower section forms a
chassis integrat ed with front a nd rear
panels. Elongat ed holes in the bo tto m
a nd rear pane! provide su perior co n
vection cooling. The upper section
serves as top and side panels. The
WA1 enclosures are 11 inches wide by
8 inches deep by 4 inches h i!tl, giving
307 cubic inches of circuit space.

The WA2 enclosures are 14 inches

wide by 11 inches deep by 4 inches
high, providing 1560 cubic inch work
ing volume. Construction of 0 .062
inch 114 9/'U9l') aluminum insures
adequate suppan for Iransformers,
heilt sinks and other heBvy ccmpo

rents.
Cono-Cale$ are avai lable with clear

anodile salin f inish, or with blue or
walnut !J"ained vinyl on the cover.
Other colors iIIIa llable in anodile,
vinyl or paint on request.

A full hne of circuit boards and
packaging accessories supports t he
enclosure line.

The WA series enclosures are priced
from 512.95 to $19.70, depending on
model and finish . They are avai lable
off-the-shelf from Vector and will be
available through the firm's distribu
tors throughout the United States and
Canada.

Vector is .. major manlJfacturer of
socke ts. term ina ls, connectors, printed
circuit boards, card cages, enclosures.
and co mplete packaging systems.
Vector ElectroniC Company, 12460
Gladstone Avenue, Sylmar CA 9 1342.

ENG INEER ING SPECIAL TIES
SVN THACOD ER 22

What the hec k is a 5ynthaoo de r?
And why does ever y Icom 225 owner
need one? The answers lie in the
design of loom's new rad io , a diode
matrix synthesi ler which pu ts an end
to cr'{1tals forever. (See New Pro
ducts, Ho li day ' 76 73.1 Svntbeccder is
obviously a combina tion o f synthe
siler and encoder, and encoding is just
what the device does. It makes the
225 a 101 more fun to use. but sti ll
keeps the pr ice tag low.

Using the Synthaooder, you can put
the 225 o n any common or 15 kHl
simplex or repeater pair with a flick of
four thumbwheel switches. Program
lhe 225 for 2 1 channels of your
choice using the diode matrix, and
plug the Synthacoder into number 22.
A trip i"'o unknown repeater terri
tory~ a snap, provided your
73 Reputer Art. ;s !'Iandy.

f act is t!'lat due to space limitations
on the ecee matnx, the 225 cannot
be progr.,."med for every standard
repeater pair . You can covel'" non-split
c!'lannels from 146.0 1 through 146_3 7
I nd up from 14 7.00 to 147.24 MHl
before running out of channels, but
t hat leaves hY!! standard paif1 unavail
.ble, not to mention simplex and
splitter pair\. The solution is obvious-

1'1' an outboard encoder.
Many fol ks think t hey can out·

board the 22S with a single ROM or
even a few thumbwheel swilehe'S. You
can, but to figure out what char1l'lef
you're on takes I!ll(ll,IQh cha rts itnd
calculations to make the average
weekend sports car raltyist cringe.

The Synthacoder allows d irff:l read
out of frequency, th rough . complex
system using CMOS bipolar l09ic. The
fnilnufacturer woo't say mtlch more
t han that about his design and I
suppose his reluctance is undentand
able_ The competition ;s reportedly
fierce to produce devices like the
Synthaooder, with more t hen the 22S
in mind. T he sman money $llV5 Icom',
idea will soon be appearing in other
rigs, eventually eliminating the need
for crvsrats. If d iode matrix synthl!l"
sizers do become the VHF economy
rage, t he Syntharoder will have It

def inite edge o n the rest of the pack.
One big reason fo r Engineering

Specialt ies leadership is pr ice. Com·
plere with wiring harness, hardware
and fu lly assembled, the Svnthacoder
retails for S74.95. That puts the co st
of an outboard programmed IC·22S
under $320. Two hu ndred dollar.
more would be required just to eq ua l
t he Icom receiver and super frequency
f lexib ility.

Installat ion is quite simple, using
t he 9 p in accessory socket bu ilt into
the 2 2S, to br ing the svotreeceer-s
enc oding lines into the loom' s diode
matrix. Power is supplied by instltlh ng
two pins in the standard 12 volt
socket. (lcom conveniently left the
two pins vacant.] The Synthac:oder
the n is easily connected and discon
nected from the 22S, and mounted
with str ips of vercrc attached to the
lcom mount ing bracket. The unit is
super compact, with a single PC
board, and d imensions of 3~" wide
by 1%" high by 6" deep_ It weigh, less
t han 6 ounces and is packaged 10 •
brushed and anodized aluminum C3M.

Dialing up frequencies WIth the
Syntl\acoder is easy, although ~ng
the thumbwheels 10 the dark i, impos.
sible. (Engineering Specialties is work·
ing on an illumination kit, but I'm
confident most !'lams will devise some
type of lighting system o f their own.)
Otherwise there isn't a glitch to be
found with t he unit. It's very eil5y to
count up and do>m without taking
YOlJr eyes off the road . because the
thumbwheels haY!! a very positive feel.
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The $ymhacoder wilt not allow
non-15 kHz frequencies, which the
lcom wIll reject anyway. Instead the
uni t automatically disables the trans
milte< and turns on a bright red LED
warning lamp labeled " Invalid Code"
if you hit one of those non-standard
frequencies.

Last mo nt h, alter reviewing t he
22 5, I was left with the impression I'd
be ha rd pressed to f ind 22 different
channels to program into the leom's
diode matrix. I was wrong. Alter a
trip int o the New York City ill'BlI with
t he 225 and matching Synth.acoder. I
vowed never to leave New Hampshifll
witlw:lut the erccoee. Not one repeater
was out of my reach. And I'd success
fully "",oided the S500 dollar club in
I rv ing to put together a flex ible.
synthesized 2 rtJf<Ier mobile. And with
the money I saved it was easy to
f iNnee it linear amplifier. Engineering
Specialties, PO Box 2233, 1247
Commercial AYenue, Oxnard CA
93030.

Warren Elly WAl OU D
Asso<:;;ate Editor

NEW GENAVE VH F TRANSCEIVER

General Aviat ion Elect ronics, Inc.
(GENAVE) of Indial\ilpolis, Indial\il,
has introduced a new 25 Watt. high
band transceiver . The uni t comes in
two models - the GMT-125 and the
GMT-225.

The GMT·125 is called the "eeoee
my workhorse" of the GENAVE line.
Modestly pr iced at 5345, the trans
ceill'l!l" will operate between 143 .9 and
113.4 MHz.

The GMT·125 is a o ne c hannel
lra nsceiver and inc ludes a 4 po le
monolithic crystal f ilter. The inclusio n
of the crys tal filter means th at in mo51
areas there is no ad jacent channel
interference. An 8 pole monolithic
crys;tal f ilter is a lso available fo r t hose
high density areas. A bu ilt ·in heal sink
enables the uni t to operate longer and
more effl!C1iYefy. Included with the
GMT·125 is a captive microphone.

The GMT·225 is the delulte 25 .....tt
model. Till! t ransceill'l!l" has all of the
same line leatures as the GMT·125,
including a 4 pole monolithic crystal
filter and bui lt-in heat sink. The
GMT-225 does include the addition o f
another channel, ma king it a two

ctunnel tral'1$Cl!'ill'l!l", and substi tutes a
phJ9-in microphone lor the captive
microphone. The GMT ·225 is priced
at 5360.

Included with both the GMT·125
and the GMT-225 are microphone,
microphone clip. dc power cord and
mount ing bracket . Weighing only 6
Ibs., a nd operati ng o n 13.7 5 V dc, t he
un its are easily installed anywhere.

The subaudible lone squelch is one
of the most advantageous accesscnes
for the GMT·125 and lhe GMT·225.
The tone SQUelch allows your receiver
to be activaled only in response to
calls placed within your own system.
No distractions by everyone else 's
transmissions '

Other accessories available for both
units include portable power pack
(allowing portable operation), e lt ter·
nal speaker an d 12 Walt PA horn.

Also available are an tennas for
trunk lip mou nt , magnet ic mount, and
dri ll through mount. General Aviation
Electronics. 41 41 Kingman Drive,
Indianapolis IN 46226.

TH REE FUNCTION TEMPLATE
SPEEDS CIRCUIT DESIGN

The Electronics Engi neer te mplate
incorpora tes on one template till!

•

most commonly used logic, schematic
and component layout patterns
required lor the majority 01 elect ronic
ci rcui t d esi9'l applicat ions. Each
template includes a complete set of
half size logic symbols and basic sche
ma tic symbols lor preparing circuit
diagra ms. Compo nenl layout patterns
inc lude ca p;lcitors, resistors. diodes,
t rans istors, ICs a nd a DIP.

The template is designed eltpressly
fo r use b y electronics engineers. ci r
cu it desi!1'\Cfs. technicians and drafts
m en. The Electronics Engineer
template is available with 1:1, 2; 1 and
4:1 component patterns. EE· l (1 :11,
55.00; EE ·2 12: 11. $5.50; and EE-4
14: 11. 57.50. Tililgent Template, Inc..
P.O. 80x 20704. San Diego CA
92120_

NEW CATALOG AVAILABLE
Hamrror ncs, Inc. announces pub

licati on of a new catalog. which is
availa ble on request. This new edi tio n
fea tu res a new min iat ure VHF receiver
preamplif ier, a receiver mu lticoupler
allowing the use 01 two rect' ivers on a
single aruerma, and a low cost FM
signal generator . Previous products
include VHF and UHF FM receivers
and transmitters in kit form and
various adaplers lor use wilh VHF and

UHF equipment, weh as sca nner
adapten, mul tichannel adapters. and a
lull line o f preamps. This new 16 page
catalog is yours in exchange for a
sell ·ad d ressed stamped envelope.
Hamtronics. Inc., 182 Belmont Road,
Rochester N Y 14612.

"WIRELESS" CO NT ROL
COAXIAL RELAY

One coaxia l feedllne ca n be used
for two antennas wit h In line Instru
ment's Type 105 Wide Band Switch
ing System consist ing o f a coaltial
coupler and an SPOT coexiet relay.
The coupler causes the coalt ial cable
to conduct both t he rf signal and the
energizing voltage to the remote
co u ial re lay . permitting one of two
antennas or other loads to be selected
al lheir source. Power capabili ty is

1250 Watts ON from 1.5 to 60 MHz,
1000 Watts ON from 60 to 100 MHz
and 750 Watts ON from 100 to 180
MHz. Other features include : negl igi·
ble swr and insertion loss. wea ther
proof const ruct ion , no insert ion noise,
and 10,000.000 switch transfer life
excectercv. Use of t his system min i
mizes wind resistance . 'M!atheri ng a nd
maintainance associa ted with multip le
cables. Price is $49.95 (1 svsteml.
In/ine Instruments. Inc. , 80x 473.
HooIc$elt NH 03106.
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Display

CASE 5
H-l 'J.z' · S .99
W-27 /8' ·
L-2~"

~~J

r ::1-' $140

• FCS 8000
3-112 DIGIT
.80 in . Char.

• FCS 7010
Similar to M K50380
DIRECT DRIVE RADIO
ALARM CLOCK CHIP

• 1 CASE
2.1 /2 " high PUNCHED

7" wide
4" long

12 hour BASI C Clock Kit
Includes:

ALL THIS
ONLY $9.50
Specs Included

PROJECT CASES
(Order b y number)

CASE 1
H-1 'J.z"
W-3"
L-43/8"

CASE 3
H- 2'J.z '· $3.40
W-7"
L-4'·
Slope Front- 'J.z"

3N201
PROTECTED DUAL GATE N-CHANNEL
FET FOR LOW NOISE. VHF PREAMP
APPLICATIONS - Only $ .80

TRANSISTORS

2N44oo 6 1 $1.00
2N5401 6 1 $1 .00
2N3055 .75

VOLTAGE REGULATORS

LM340-6 LM340-15
LM340-8 LM340-18
LM340·12 LM340-24
Your Choice . Only $ .85 ea.

NE555 .45
LM3900 .35

FCS 8000
COMMON CATHODE
12 HOUR 3·1 /2
DIGIT ARRAY
Includes AMIPM
Indicator and Colon ,
,80 in. character

$4.95

$1.50
1.00

ELECTROLYTIC CAPS
UF 25VDC Axial $ .79
UF 35VDC Upright PC Lead $ .29
UF 15VDC Axial $.59
UF 25VDC Upright PC Lead $ .29
UF 10VDC Axial $ .19

LM309K
NE565

4700
2200
1300
1000
500

PLASMA Discharge Display DIODES BY MOTOROLA
By National Electronics 2.1 /2 AMP 1000 VOLT

12 DIGIT DISPLAY,4" character 810r$1.oo
Neon Orange In color . . .
Specs Included Only $ .79 L,m,ted Ouantlty

Money Back Guarantee

FCM 7010

4 OIGIT DIRECT DRIVE
RAD IO ALARM CHIP
SIMILAR TO MK50380

ONLY $4.95

FND 359
COMMON CATHODE
DIRECT REPLACEMENT
FOR FND 70 BUT
LARGER .40 IN.
CHARACTER

Only $ .90
8 lor $4.95

. 19 7fl .29 7496 .89

. 19 7 } 3 .50 TTL 74100 $1.
GUARANTEEDI CMOS 100% PRIMEI

7402 . 19 7 0 .19 74174 .95

7403 .19 7430 .19744 0 .19 74 72 .25 74175
742 1 . 19 744 2 .65 74 73 .25 741 23.65 $1 .80 C04OO1 .23 C04011 1.00 CD4030 .40 C0 4056 1.80

74 L04 .2 9 7423 .3 9 7443 .65 7474 .39 74 125 .47 74 180 .80 C04OO2 .23 CD40 18 1 .2 0 C0 4 035 1.24 CD4060 1.45

" .. .19 7425 .30 74 44 .69 7475 .59 74 14 1 .75 C04007 .2 3 C0 4 0 19 .4 0 C0 4040 1.3 5 C0 4066 .es
7426 .2 7 7446 89 74 145 51. C04009 .53 C0402 1 1.20 CD404 1 .85 C0407 1 .23

"06 .29 7427 . 19 7447 es 7480 49 74 191 CD4010 .4 9 CD4022 .95 C04043 .73 C0 4076 1.25
7408 . 19 7432 .3 4 7450 24 $1 .25 C0 40 11 .2 3 CD4023 .23 C04044 .5 0 C04098 1.65

" 09 .19 7437 .3 9 7451 .19 7485 .95 14192 C04012 .23 CD4024 .8 1 C04049 .5 5 CD45 12 1.30
7410 .19 7438 .3 9 7453 .19 7490 .65 74154 51. $ 1.25 CD401 3 .4 5 C0 4025 .23 C04050 .50 C0 45 16 1.75

" .. .19 749 1 .7S 7 4 193 $ 1. C04014 1.30 C040 2 7 .53 C0 405 1 1 .45 C04518 1.60
7410 .38 7492 .7S 74 161 .95 C0401 5 1.10 C04028 .90 C04052 1.25 C04520 1 .60

1()()% 1493 .70
14163 C04016 .4 9 C0 4029 1 .20 C04053 2.25 C0 491 1 .3 .

GUARANTEEO' 7494 .95 5 1.1 0 14 19569
74 164 CA LL O U R TOLL FREE NUMB ER 1- 800-527 ·23 04

OR YOUR MON EY BACK 7495 .7S
51.10 FOR aUANTITY DISCOUNT INFORMATION

Complete Power Supply Kit for above,
including p.e. Board,XFMR, and
Instructions. Only $3.25

Money Back Guarantee

Radio Hut
P. O. BOX 64783 DALLAS. TEXAS 75206

T ER MS , N O COO'S. Casn 0< mo...y orcle., only . Te><u Rui·
oenlo IOd 5' S l le . Ta • . A dd 5 ' 01 totl' Ofde. 1o, po"age an<l
IUIn<:l lt n q . Fo•.,i')" o.o.n l elO 10'1i0. 0".<1.,,110 0'0 .... - US f un'" ~
only! Phone OHle., w e lc o me! - 214/211 ·8423 ,n 0.1111'. Oau""
cuslome.,: we o lle . 1 d.Y lUCk up "",~ice . Ca ll 27 }-8423 . II
you Ill."" 10 Il l y 10 . !roe c a ll - DON 'T ! - u .e our l o ll fr ee n O .
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•- - microwave repeater control

T he accompanying pho to
take n on Mt. Wilson at the
" Pum pkin Patch " tells part of
the story. Burt and his com
pat riots have the ability to
make even the hardest job a
labor of love .. . you have to
love what you are do ing to
truck a 200 lb. dish up a
5000' plus mountain , install
it, and then go home and
climb your 70' tower with
anothe r 200 lb. dish.

While still in the experi
me n tal stages, eventually
WR6ABE will be on a fu ll
time m icrowa ve cont rol
sys tem with limitless capa
bili t ies. At any rate, it is at
least an other first for south
land o pen repeaters as far as
we know. -

ceiver hears before the trans
miner gets it. Hi s technologi
cal wizardry can make even
the raun chiest signal sou nd
fai rly passable. Since ABE's
site also func tions as a remote
for the weekly " Mt. Wilson
Re peat er Assn. Amateur
News QST Bulle tin " an d the
audio quality via the telco
lines was nothing 10 brag
abo ut (and since he was quite
familiar with the improved
qua lity that could be had by
feeding the " News Service"
to the transmitter via a micro
wave link), the decision to
implemen t was made.

install a po int-to-po int micro
wave control ..vstem from his
home in the San Fernan do
Valley (fondly referred to as
" Bu rt's Pumpkin Patch") to
his repeater in the KPF K
transmi tter site on Me
Wilson.

Fo r man y years Burt has
a l te r n a te ly contro lled
WR6ABE on tclco lines and
UHF, bu t has encountered
the drawbacks previously dis
c usse d. Fin a ll y, upon. . .
acq uiri ng some microwave
equipment , he decided to
ma ke the big break from
t radition and install the
equipment as control for his
system. Ano ther reason was
the pride he takes in the
overall quality of the system
itse lf. To listen on the output
and then alterna tely switch to
the input , one will note that
many of the repeated sign als
out of ABE sound much
better than its receiver is
hearing. A look at the reo
pca ter itself will easily ex
plain the reason . Whilc the
receive r and tran smitter are
qui te standa rd carly vintage
Moto rola, the equip ment
between them is state of the
art broa dcast qual ity. Burt , a
broa dcas t engineer by profes
sion, has ta ken a lot of care
with the audio and carefully
processes every word the re-

-
•

•

qu ite expe nsive. For that
reason , UHF remote cont rol
has become vcry popular ou t
here , because there is a o ne
sho t investment and tha t 's it.
The drawbacks thou gh , can
be two fold. In Los Angeles
there is virtua lly no unused
spec t rum available on the 450
band and it has bee n that way
for many yea rs. Obtaining a
clear spot for a control link
can he a job and a hal f. So, if
a syste m already has an allo
cation, why cha nge? Sccurity
a nd de pendability - these are
the key reasons for Burt
Weiner K60QK's decision to

•
.-

1

.-

E ach repeater owner has
his own favorite way to

con t rol his repeater , be it an
o n-site sys te m with an on-off
switch or the most elaborate
of UHF rad io sys tems. In
remote con trol syste ms, the
two most popu lar today arc
UHF radio remote and te le
phone remote . Both have
drawbacks in an area like Los
Angeles. Fi rst , Ihe majority
of our repeaters are located
atop rather large mountains
that can be a toll ca ll away,
and calling yo ur system to
activate one of your many
remote functions can become

• •'.. .. ~..• ....,.
57



David J. Brown W9CGl
RR 5, Box 39
Noblesvi1le IN 46060

- - do-it-yourself satellite?

Simulator

Weather Satellite

Generating a "Gray Scale"
Satellite Picture

By building an add itio nal
adapter, t he added 2400 Hz
tone may be changed into a
gray scale genera tor signal.
This requ ires only a few more
TIL tCs, and is quite inex
pensive. Fo r setting up a
monitor for accurate presen
tation of the weather pictures
it is hard to top , as it provides
a gray scale pattern including
the Q% black, 80% white, and
100% sync signals mentioned
earlier _

Since the adapter requires
an unusual clock signal as
well as the very accurate
2400 Hz from the WQLM D
unit, a complete countdown
chain required for the
satellite reception and presen-

74193. Pin 5 is wired to
"1 6", pin 3 of the second
74193. Pins 6 , 11, and 12,
the remaini ng input pins, are
wire d to the +5 V bus. When
th e "freque ncy selector"
switch is set to position " L",
a 2400 Hz o ut put result s.
This is the exte nt of the
modificat ions if a ll you wish
is a 2400 Hz source in add i
tion to the original fre
que ncies.

so easy, that it seems silly to
do without either. Furth er,
the 2400 Hz tone is a lso very
close to the bandpass edge for
present SSB filters (2.5 kHz)
and shou ld prove useful for
things o ther than satellites.

T h e modificat io ns
req uired to the W~ LMD gen
erator are as fo llows: 1. Add
one morc 7430 TT L rc to the
part s required, and wire it
into the circui t for +5 V and
grou nd just as th e other
7430s using pins 14 and 7
respectively. 2. Wire pin 1 to
the " frequency selector"
rotary switch pos ition " L",
the 12th or extra position. 3.
Wire pin 8 (outpu t) to pin 11
of the 7430 tha t has "1200"
a t pin 1, "2300" at pin 6, etc.
Th is is one of two 7430s just
before the 7402, and has +5
V wired to pin 11 in the
original generator. 4. The
remaining pins decide what
frequency causes an output
to occur on pin 8 of your
added 7430, and are wired to
outputs of the three 74193
"countdowns." Pin 2 is wired
to "1024", pin 6 of the third
74193. Pin 3 is wired to
"256", pin 3 of the third
74193 . Pin 4 is wired to

"64", pin 6 of the second

Wh ere to Start

I be lieve someone once
said t ha t fo r ra bb it stew you
first need a rabbit! In this
case that wou ld be to bu ild
t he WIJLM D generator. Other
stable so urces could be used,
but this unit is so versatile it
is more t han worth the ext ra
effort. One addition is sug
ges ted and ca n be incl uded in
the original generator if you
choose , by us ing the 12th
position of the rotary switch
marked "frequency selector."
This would be a good addi
tion even if you don't bui ld
the adapter, since it gives you
a very good source of 2400
HI" used for the weather
satellites. If you have an
SSTV moni tor, the modifica
tions to make it work in
"satellite mode" are so few,
and the addition of a 2400
Hz position to the generator

required to copy pictures and
are hi ghly recomme nded
rea ding for those intendi ng to
tr y. These standar ds as th ey
apply to t his adapter concern
o nly the hor izontal, vertica l,
and sync informat ion an d
how t hey each relate to t he
percent of modulatio n and its
use her e.

T his satellite may never
fly, but it docs spea k

exactly the same language as
the wea ther SJ. tell ites we
presently have in orbit. There
are a nu mber of articles
al ready available describing
monitors for copying these
tra nsmissions . ' Some are
complete monitors and others
describe how to modify your
SSTV monitor to add this
feature for a very small fee.
These articles also describe
the different set of standards
used by this service, so I will
touch on them only briefly.
and only as they apply to this
project.

The project is an adapter
that goes with another item
by Dr. Robert Suding
W0LMD in the July 1975 73
Magazine, page 98. This
article described a generator
of accurate audio tones using
a crystal t imcbase, and then
TTL lCs to divide down to
the requi red audio. By using a
very accurate and reliable
(and quite inexpensive) gen
e rator like this to fee d my
adapter, you end up with a
gray sca le generator for use in
setti ng up SSTV monitors to
very accurately decode and
d isplay weather pictures.

The sta ndar ds used by
these satel lites very brie fly
are: 1. The transm issio n to
Earth is an FM modulated
(approxim ately 10 kHI devia
tion) carrier in the 135 MHI
region. 2. The FM modu la
tion is a 2400 HI tone . This
2400 Hz to ne is AM modu
lated givi ng picture and sync
information tha t is equal to
the ins tantaneous perce ntage
of modulation 0% is black,
80% is white, and 100% is
sync. 3. The sync is sent just
before each horizontal line
for 12.5 ms (APT-satellit e). 4.
The horizontal rate is 4 HL or
1 line every 250 ms (APT). 5.
The total picture length or
vertical scan is 200 seconds
for 800 lines resolution
(APT). 6. The aspect ratio is
1:1 just as in SSTV trans
missions. The articles describe
exact times, days, fre
que ncies, and information
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Fig. t . Q' emitter: "0" = 04.8 V; "''' =0-3.6 V; "2" =0-2.4 V; "3" = 0-'.2 V; "4 " - 0 V; "5"
~ 0,1.2 V; "'6 "' ~ 0-2.4 V; "'7" ~ 0-3,6 V; "S " ~ 04,S V; "'9" ~ 0 VjO,6,O V. ICIS·22 (7490).
pin 5 = +5 V; p in '0 = ground. IC23 (7445): pin 16 = +5 V; pin 8 = ground . IC24 (7403): pin
14 = +5 V; pin 7 = ground.

Fiq. 2.

_'n "",T,_

==

0% black. Po sition "5" is the
same as "3" by addi ng diodes
bac k in . Posit ion "6" is the
sa me as "2" " 7" the same as,
" 1" a nd "8" t he same as,
" 0".

Posit io n "9" is somewhat
d ifferen t to allow two
features. One, it was desired
to retain the same 12.5 ms
wide sync as is present from
the sa tellit e , suc h th at any
time dependent circu its in the
monitor would not see an
art ificial ly long (25 ms] sync
signa l. Two, since the period
had to be divided in half to
get the 12.5 ms sections, it
was felt that the second half
would be used for sync, thu s
ca using it to occur just before
the next horizontal line as in
the satellite . Fu rther, the fir st
12.5 ms section is made a 0%
or black signal. Th is mea ns
pr esented on t he screen will
be 9Y2 ba rs go ing from whi te
to black to white, a nd a ha lf

bar of black . Th is allows a
bright white to a lign the left
edge of the picture on the
screen, and a good ha rd wh ite
to blac k t ransit io n at t he
right to chec k your ampli
f iers, beam swi tches, etc., for
speed and abse nce of "r ing
ing."

In ord er to acco mplish t h is
sectio n "9" d ivisio n into t wo
1 2 . 5 ms pe riods, sim ple
gat ing is used. IC24 is a qua d
2 input gate IC t hat has un
co mmi tted collector tra n
sistors fo r o ut puts. While thi s
is not really a req uirement a t
outputs o n pins 10 and 6,
since they work into more
TTL logic, it is necessary for
the outputs o n pin 3 and 11
fo r two reasons. The fir st is a
TTL rule regarding the direct
co n nect io n of two TTL
de vice o ut put s having com-
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moment a 0 V to 6 V maxi
mum o u t pu t from 0 1, and
the 0 V to 4 .8 V square wave
would represent 80% of that
figure; thus we will call
position "0" the " white"
level.

Wi thou I c o m p le t e ly
repeat ing al l of this, goi ng to
posit ion " 1" on IC2 3 causes
two less diodes in the IC23 to
Q 1 path. Thi s means 1.2 V
less maximum a t the base, or
4.2 V. IC24 , pin 3, causes
a not he r 60 cycles o f 2400 Hz
of 0 V to 4.2 V at the base,
and 0 V to 3 .6 V a t Q1
e mitter. Th is is 60%of 6 V or
a "gray" shade.

Fo r posit ion " 2" , two less
diodes, 0 V to 3.0 V 01 base,
a nd 0 V to 2.4 V 0 1 em itter
fo r a 4 0% "gray" shade .
Posit io n "3", two less diodes,
o V to 1.8 V 0 1 base, and 0
V to 1.2 V 0 1 emitter fo r a
20% "gray " shade. Po sit ion
" 4", three less diodes (to be
ce rta in 0 1 goes off), 0 V at
01 base, Q 1 o ff , 0 V and no
2400 Hz at Q1 emi tter for a

$2.0 5. A word may be 10

order he re about the IC
numbers since I used IC l to
IC1 6 for t he o r iginal WQ LMD
unit , IC17 for the added
7430 to get 2400 Hz, IC18 to
IC2 1 for the tlmcba se count
do wn dividers, an d then IC22
to IC24 for the gray sca le
generat or. Simple as t hat.

Wh ile th e d io de arrange
me nt aro und the IC23
out puts may no t be un ique, I
have no t seen it e lse where; I
freq ue nt ly use it to ma ke up
various staircase generato rs.
With t he added IC24 gate,
these d io des cause a 5 le vel
s ta ircasc, f irst descend ing,
t hen asce ndi ng , for the po si
t io ns "0" to "8" of t he 7445
IC23. The staircase is fo rmed
as foll o ws: 1. Position " 0 "
goi ng low t hroug h nine
d io des (junc t ions ) causes a
vol tage of a ppro ximately 9
times .6 V, or 5.4 V, at t he
base o f 01 . For 25 ms (o ne
clock period) thi s is as h igh as
the base of 0 1 can go. Mean
wh ile, at the out put of IC24,
pin 3, 2400 Hz transitions are
occurring throughout IC2 3's
t en cl ock periods. This
creates o r all ows 60 cycles of
2400 Hz squar e waves, 0 to
5.4 V P-P, to occur at th e base
of 01 . Allowing for the one
.6 V drop across 01 from
base to emitter, these 2400
Hz sq ua re waves become 0 V
to 4.8 V pop. Assume for a
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tauon is included as part of
the adapter . Build it in its
e nt iret y and yo u have all the
timing signals required for
yo ur satellite ground stat ion.

The 2400 Hz square wave
fro m t he W@LMD unit enters
t he adap ter unit and is sent
t wo ways (see Fig. 1). The
first is to the inpu t of t he
gray scale generator and o ne
pole of a switch tha t a llo ws
straight t hrough operations.
The seco nd is to a cou ntdown
chain of d ividers tha t ends up
providi ng the bas ic signa ls of
1.6 an d 4 Hz used for hori
zo nta l scan ning on each of
t he satelli te 's t wo modes.
Ineluded in this slight ly
differe nt arrangement of
div iding is a so urce of 40 HL
(a 25 rns period ). Th is 40 HL
s ignal drives the 7490
counter, IC22, which in turn
cau se s IC 2 3 , a 7445,
d ecoder 's output s "0"
through " 9" to go low for a
25 ms period each. If further
gating were not used, this
would result in an o utpu t
from 01 e m itte r of ten 25 ms
long outputs. The 7400,
1C24, is added to cu t o ne of
these o ut pu ts into two 12.5
ms per iods. Th ese three ICs
are the o nly o nes that reall y
comprise the gray scale gen
erator, and their cost at going
rates is approximately : 7490
- .76, 7445 - 1.10, and
7403 - .19 , for a total o f
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Order yours today ... only $6.00 each . .. SEND IN YOUR O R DE R RIGHT NOW!
FILL OUT THE COUPON BELOW.

1976 Binders

Note: While giving the unit
adapter its final checks and
preparing this article, some
additiuns crept in, and are
noted in Fig. 2. The output
here is a square wave, as in
my previous RTTY and 5STV
adapters, and should be run
through a like filter. The
K4EEU filter used there
works just fine and am be
used here, so I include it in
Fig. 2. Bert's filter appeared
in Ham Radio, July 1973, p.
6, for those who care to see
its original use.

I I

generator I will take full
responsibil ity for and will try
to get you a rap id reply. •

References

173 Magazine, WBBOOT. August
73. p. 45. 73 Magazine, WBBDOT.
Sept. 74, p. 79. 13 Magazine,
WB8DQT, Dec. 74, p . 48. 73
Maga zine, WB8DQT. June 75, p.
128. 73 Magazine, WA9MFF,
June 75, o. 22. 73 Magazine,
WB80QT, July 75, c. 76. 73
Magazine. WB80QT, August 75,
p. 45. 73 Magazine WB8DQT,
Oct. 75, c. 60.

Interbank # _

get it ru nning combined.
Also, it may have occurred to
you that any accurate 2400
Hz into the adapter will
accomplish the same resul t.
Quite true! I happened to
build the W~LMD uni t firs t; I
have been hav ing a ball
finding out the many uses for
it , 50 I used it here . It is great
- and accurate - and it just
was not worth the trouble of
building another 2400 Hz
source whose accuracy I
could not trust as much
(no n-crystal source, etc.).

An SASE will get a ll the
help I can give o n the gray
scale generator or the new
umebasc, but questions on
the monitor or the articles
contained in the references
should go to the respective
authors, since in those
portions of my ground
station I only copied their
work and mine wor ked fine
the first time. This way they
are more apt to be fa mil iar
with any problems you are
having than I would be. The

Send rne __ binderts] @$6.00.

high to low of the 40 Hz
clock signal that causes this,
and thus the low portion of
the 40 Hz is on pi n 4 of IC24.
A low from position "9",
inverted through the 8·9-10
gate to a high at pin 13 half
enables the 11-12-13 gate. A
low at pin 4 keeps pin 6 high
and also pin 12 high, causing
a low at pin 11. This low
turns off Q1 , and a 0% black
is present for 12.5 ms. When
the high part of the 40 Hz
clock comes along an d makes
pin 4 high, then pins 6 and 12
go low and pin 11 now goes
high. Since the base of Q1 is
not held do wn during this
12.5 ms period by either gate
11 -12-13 or IC23, only gate
1-2·3 affects it. As such, 30
cycles of 2400 Hz square
waves at 0 V to 6.6 V P-P
appear at Q1 base. This is
then 0 V to 6.0 V at Ql
emitter, or 100%, namely
"sync"!

You should see by no w it
takes longer to explain the
adapter than to buil d it and

Card #' _

Expiration date_~ Siqnat ure _

Bi ll: D American Express D Maste r Charge D BankAmericard

•magazme

mitted outputs - a no-no!
Secondly, and more impor
tantly in this case, we want
the base of Ql to go all the
way up to 6.6 V when not
being acted on by lC23, or
IC24 outputs pins 3 or 11 .

Fo ll owing the gating of
IC24, the 40 HI clock rate
enters all the time on pin 4.
This would cause 12.5 ms
high and 12.5 ms low outputs
at pin 6 if pin 5 were high,
and a steady high at pin 6
when pin 5 is lo w. Pin 5 is
tied to pin 10 of IC24 . Pin 10
also ties to pin 13. By putting
pins 8 and 9 together, the
8-9-10 gate is used as an
inverter. The inputs 8-9 are
wired to position "9" of
IC23, and thus are high
except when IC23 is in posi
tion "9". The low that occurs
at pin 10 disables both the
4-5-6 and 11-12-13 gates 01
IC24 by holding at least one
input low and, therefore,
their outputs at a fixed high.

When position "9" is
reached, it is the fall from

I I

Keep your 1976 735 safe from being lost or damaged in these handsomely appointed
binders with rich red covers and gold lettering. Each binder holds 12 issues, making an
EXCEL LENT REFERENCE HANDBO OK. Several binders form a quality library you
can be proud of.

yes -I want to keep my 1976 73s in a binder!

Sta te__ Zip, _

Pl ease send to:
Name _

Address _

Cttv _ 1/77

Send order to 73 Magazine - Pe terboro ugh NH 03458 or phone TO LL FRE E 800-258-5473 or 800-251-6771.
I I I
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George R. Allen WIHCI
80 Farmstead Lane
Windsor CT 06095

An Automatic

degrees for a maximu m
savings of 16%. If you exceed
this setback.. temperature by
very much, your savings will
decline and it is possible to
reach the point where you are
ultimately using extra fuel
rather t han saving fuel. For
this reason , an addi tional
t hermostat was included in
the sys te m to provide an
overall nightt ime temperatu re
for the ho use . This addit ional
t he rmostat uses the 24 V ac
transfo rmer o n t he furna ce
fo r power and is connected to
a 24 V ac relay. This thermo
stat is set at a tem perature
wh ich is 10 degrees less than
th e daytime temperature.
When the ho use tem perat ure
fa lls be lo w this nighttime
setti ng, the thermostat closes,
turning the 24 V ac relay o n.
Since t he power leads for the
117 V ac relay go through t he
normally dosed contacts of
the 24 V ac relay, the 117 V
ac relay will be inactivated
and t he system will go back
t o norma l. At this point, all
of the dayti me t hermostats
take control and call fo r heat
as required. When the temper,
at ure rises above the n ight
tim e tem pe rature, the heat ing
syste m is o nce aga in d isabl ed .
No te that t he night ime ther
mostat does no t turn o n all
zo ne s a u to matica lly but
m e rely puts the heati ng
system back to dayti me or
normal. This was done to

your fuel bill

TO 'x·x '

on

'24VAc'

'DAY T..["MS'

' DAY rt<E" ..s,

11 7 V ac relay breaking the
connec tion between the
thermostats and the trans
former disabling the heating
system.

When I was building my
first unit, I asked a neighbor
who was a heating engineer if
there was any reason why I
shoul d not let the house get
as cold as possible duri ng the
night. His ans wer was a
def inite , " Yes, there's a very
good reason." It t u rns out
that a very com plex re lation
s h i p exists between t he
o u tside tem peratu re, t he
day /n ight setback tempe ra
ture di ffere ntial, and the
amount of fuel needed to
bri ng the house up to te m per
a ture t he ne xt da y. Because
of this relationship, there is
a n opti mum "setback"
temperature, which for the
average house is about 10

Thermostat

saves 10%- -

This project is a perfect opportunity to use your skiffs to make
a few dollars on the side. This easily built thermostat can be
sold to friends and neighbors and installed by you. - Ed.

build , install , a nd ma intain it.

Principles of Operation

A typical heating system
has a circuit diagram similar
to the diagrams in Figs. 2 and
3 . Note that, in these
diagrams, all thermostats have
one side connected to a com
mon point or com mon wire.
The e ntire heat ing system
(except for the contro l for
ho t wate r reservoir) is
disabled if t he connection
bet ween t he 24 V ac transfor
mer and this common poin t is
broke n. The " day/night"
heat ing control has a 117 V
ac relay connected to a cyclic
timer. The " nor mally o n"
contacts o f t his relay are used
to provide the connection
between the tra nsfor me r a nd
the common point. At night,
when it is time to set the heat
back, the timer turns on the

Fig. I. Day/night furnace control.

'1I1VAC r 'M[ f! '] [

ClOCK }--

lOAD

I t is common knowledge
that heating bills can be

reduced by setting the heat
lower at night. As a matter of
fact , most heat ing engineers
will tell you that a savings of
up to 16% can be realized by
lo we r in g the n igh ttime
temperature in a home by 10
degrees Fahrenheit for at
least 8 hours every day d uring
the wi nter heating season.
Wh ile it is very easy to use
your index finger to push the
thermosta t back 10 degrees
eve ry nigh t, thi s manual
met hod doe s not turn ou t to
be very reliable. Either some
one forgets or the att itude of
" I' m not gett ing up in the
cold to turn up the heat"
seems to prevail. T hus, the
use of an automatic " day!
night " type of thermostat is a
better way to cut down o n
heat bills. This type of
thermostat, however, is
usualtv rather expensive
($50-75) and must be used in
place of each thermostat in
the house. In a dwelling with
mul tiple zones and multiple
ther mosta ts, this can be quite
expens ive.

Thi s art icle descri bes a
"day/n igh t" heating control
which will auto matically tu rn
the heat down at n ight a nd
back up again in the morning.
While t h is device sounds li ke
a " ddy/night" thermostat, it
is diffe rent in that it connects
to the 24 V ac e lectrical
system of t he fu rnace and
will control all of the
th e rmostats in a typical
house. It is easy and eco nomi
cal to build and can be
installed quite simply on
either a hot water or hot air
heating system. It has been
designed so that an inex
perienced experimenter can
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sho uld be made with the
appropriate c ircuits de-ener
gized. Never work on a "live"
circuit. When ma king co nnec
t ions to the 24 V ac trans
former , be sure t hat t he
circ uit to the furnace is
turned off. In some cases, it
may take two to three
min utes for the heat to come
on due to inherent delays in
the co nt rols for the furnace
and the zone valves.

Operation and Use

In our househo ld, t he
t ime r is set so t hat the heat is
turned off }) hou r befo re
bedtime and turned on })
hou r before rising. With these
sett ings, our house remains
comfortable before goi ng to
bed and war ms up before
r ising. In cases where we will
be staying up late beyond
normal bedtime, we merely
turn the nighttime therm ostat
way up unti l it " cl icks in ."
This puts the system back to
normal wit hout having to
change the t imer. In this case
we tur n the therm ostat down
before reti ring and the night 
t ime system takes control.

It should be noted that
when you set the trippers on
your t imer, t he trippers are
set to turn " the contro l on"
and "the cont rol off." Thi s
corresponds to disab ling the
thermostats and enabling the
ther mosta ts. In cases where
no one is at ho me because of
school or work, ad dit ional
tripper s may be adde d to t urn
the co ntrol o n at 8 :30 am
and off a t 4 pm or any ot her
time. By doi ng this, the
hea t ing system would be in
"nighttime" mo de from 8 : 30
to 4. In t his exam ple, an
additional fuel savings would
occur for 7% daytime hou rs.

TtlE RMOSTAf

Fig. 3. Typical hot air heating system.

=~=~c=i---42 4VAC --
TO OAY/ NIGtlT
CONTROl

_ BREA~ CIRCU IT tl E RE ANO
' OAY THE RM' , ./'" CO/'lNEC T ~ TO OAY/ N,.,tl T>==c==< / CONTR Ol

' DAY Ttl ERMOSTAT L-----f-;:;::::::-lTtl ER M' C IRCu, T

the 11 7 V ac timer leads to
the te rminals marked " load"
on the t ime r.) Plug the t imer
into an out let and test t he
unit as follows: Throw the
lever in the timer to " on " and
the 11 7 V ac relay should
pull in. Throw the lever to
" off" and the relay should
dro p o ut. Unplug the t imer,
cut t he wire goi ng fro m the
" co mmon thermostat point "
to the tr ansformer, and con
nect t he two ends to the
contro l box leads marked
" day therms." Turn on one
of the thermostats in your
house and the hea t shou ld go
o n. Leave t he ther mosta t on ,
plug th e t imer in and tur n the
lever to "on." The heat
sho uld go off. Connect the
leads marked " 24 V ac'' to
the 24 V ac transformer an d
connect t he " night t herm "
leads to you r night t hermo
stat. Turn the t imer on so
that the 11 7 V ac relay turns
o n. Turn the nightt ime ther
mosta t to ten degrees or so
be lo w the actual house
tempe rat ure. The hea t should
stay off. Click the night t her 
mosta t on. The relays should
click and the heat will go o n.
At this point the system is
installed and ready for o pera
t ion.

No te that all con nections

TH ER MOSTATS

necessar y to punch large
hol es in t he box. A sma ll
quarte r inch elect r ic drill and
a scre wd river a re t he o nly
too ls needed fo r t he proj ect.
After assem bling the unit,
both t he t imer and the co n"
tr ol unit are mounted on a
wooden boa rd wh ich can be
na il ed to t he ce llar wa ll o r
any o ther convenient place.
I origina ll y moun ted lights on
the box, bu t since they have
no rea l value and add un
necessarily to t he co st o f the
un it, t hey were omitted in a ll
subsequent unit s. Hence the
circ uit has no li gh ts show n.

A ll co n nect ions made
inside th e box are brought
out through a W' gro mme t in
a })" hol e. Connecti ons
should be labeled as sho wn in
Fig. 1, using masking or
adhes ive tape.

The timer used is a heavy
dut y ind ust ri al t imer and is
very i nexpens ive fo r its
quality . If yo u wish to cut
corner s, yo u ma y subst itute
the Scars # 34 H6442, which
sell s for about $7.0Q in the ir
cata logue.

Installa tion

Install the nighttime ther
mostat in a ce nt ra l part o f t he
house. Do no t mo un t the
th ermosta t o n an o utside wall
o r a wall t hat get s co ld. Use
t wisted pair, so lid thermosta t
wire o r equivalent for t he run
from t he th ermostat to the
co nt ro l.

After t he co nt ro l box and
timer are mounted o n the
board, co nnect the timer and
cont ro l togethe r as shown. (If
you use a timer ot her t han
the Tork t ime r, th en connect

Fig. 2. Typical hot water heating system.
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a llow a given maximum tem
pe r a tu re in a particu lar
zo ne and to permit a zo ne to
be t urned off. If a zone is
t urned off dur ing th e day , it
will no t be acti vated at night
by this syste m. I wanted this
feat ure for m y own house
where the basement zone is
off except for rare occasions.
If I had used the nighttime
thermostat to t urn o n all
zones, I would be wasting
heat in the basement.

Construct ion

Sim ple, qui ck co nstruct ion
was one of the design goa ls of
the syste m since man y neigh
bors expressed interest in th is
d evi ce and contemplated
bu ilding it for their hom es.
Reliabili ty was another goal ,
since few of the neighbors
had an e lect ronics bac k
ground and thus could not
t roubles hoot the syste m
sho uld a mal funct ion o ccur.
Con sequen tl y, par t s were
chosen on the basis of case of
co nstruct ion a nd re liabili t y,
ra ther t han on a min im um
cost bas is. Those readers with
a good jun k box and elec
t ro n ics kn owl ed ge ca n
impro vi se and su bst itu te ,
possi bly saving a few do llar s
here and there.

I might men tion tha t an all
sol id state version of th is un it
was built and tested; how
ever , since it was not totall y
reliable and was expens ive to
build, it was abando ned. It is
difficu lt to bea t t he re lay in
regar d to re liabili ty and cost.

A small metal box with
dimensions of 3" x 4" x 5"
or larger is use d to hold t he
t wo relays . Top mounting
soc kets are used fo r the relays
so tha t it will not be
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Recommended Parts list

Quantity Description

1 120 V ec re lay
Line Electr ic Co.
Model MKH2A

0 '

Supplier

Hat ry' s

ApprOll . Cost

$6.50

Notes to Parts List

Prices given may ucctuate . and do not include shipping and taxes.
T he HI ·G relays shoWl'l as ehemetes are very h igh quality hermeti

cally sealed relays. They are recommended if you bave means for
cu tt in:j the two requ ired 1·3/32" holes and do n'l miod d oing a bit of
met al work 10 ge t them mounted. Write to t he manufacturer to get the
address of l he nearest distribut or and the current pr i(lll .

t imer noted in the parts list.
T his system has been

Additional trippers canno t be
added to the inexpensive

The Line Electr ic Co. re lays are no t hermetically sealed but do have a
dust rover .

Dist ributor addresses: Hetrv Elect ronics, 500 Ledya rd St., Har tford CT
061 14; Graybar Electric Co., Inc ., 231 Newfield Ave., Hart ford CT
0 6105; HI-G Incorporated, Sp ring St . and Route 75 , Windsor Locks CT
06095.

should be asleep a t t his t ime.
Very obviou sly, t he advan

tage of thi s system is fuel
savings for the individual
homeowner. It would not be
unreasonable to save tw ice
t he cost of the unit during
t he f irst wint er. From t he
savings t hat our family is
seeing right now, we may do
conside ra bly better . Aside
fro m the savings ex per ience d
in the ind ivi dual household,
this unit could have an
impac t o n nationwide fue l
eco nomy if it were used on a
national basis. It could help
us co n serve o ur scarce
national fuel resources. •

wor kin g for several years
now and has saved us a real
10% in fuel ut ilization . We
are quite pleased with the
system; however, I will admit
t ha t it did take a while to get
used to it. First of all , the
bedroom does get co ld at
night , which means t hat we
had to learn to slee p wit h
t hree blankets and a qu ilt.
Second , vi siting the "head" in
t he middle of the night ca n
be a chilling ex perience.
Third , th e temper ature
t hroughout t he house at night
is no t as uniform as when the
system is in normal. Th is is of
litt le co nseque nce since yo u

7.00
14 .00

14 .00

1.35/35' roll

500 notes

See rores

14 .00

6.00 13,OOea .l .

See notes

Hatr y

seers

Sears

Sears

Sea rs

See notes

Graybilr

Hatry

See notes

See notes

Sears .#34H5870

To rk Time Switch
Model 1101

0 '

Sears :#34 H6442

T hermosta t
Sears #42H 923 5

Thermostat wire
as required
Sears ~2H9151

oe

HI·G =4SLRP

HI-G, 26.5 Vac
ModeI 4SLRP·126

Sockets for Line Electric
Co. relay s - Potter and
Brumfield #27E1 22

HI·G , 1 15 V ac
ModeI 4SLRP-215

24 V ec re lay
Line Electr ic Co .
Model MK H1A

1

,

,

mOTOROLA ownERS
400 CHANN El HT· 220 SYNTHES IZE R

If you ha d to pun hil'>!' -100 transmi t an d ~I()

rt'o·j\lt' {r\lq .11~ from '\'1ul urol d , vou could
spend $1 4 OJ each o r $l l , lUU 00 But from
Commumcanons Ek-ctromc s . vOU (an get our
CE 200l . 2 meter w nlht>\ l/e r module a nd
totdlh ehmmate e" IWn~I \ t" crv ,>ta ls Ongmat
I~ d l',> ,g ned bv \ \ 'A4DSY a nd grt"d tlv
im p roved b~ The- Portable C hn«. the CE2lJ)1
Irt"IIUt>nC\I wnt he.-.Il t> r module w ill gl \it> \I OU
( Ompl" h< 2 meter covt>rilgt" from 146 .0(l(l

MHI to 14 7 995 MHI 10 5 K HI ,> tt"P'>
md ud m g built In repeater otf ce-t -, 01 plu s o r
rmnu v (,(l(l KH I a nd '> Im p lt" \ ope-ratum
SPUriOUS output.. over 4 5 DB down and
frf'{llH'Il( v stabihtv better tha n (l (l()2 % No t d
kit, but i1 comph-n- ~y ll t h t' ,> i l er mod uli '
Spl'( ilicallv dovrgned lor your Motorola omm
PL l,'ngth t IT -220 Ira n ,>n ' I\i, ' r WI" o tt er .... uu d

co m ple te ly wn-ed wnthesoer rnountec In an
ornru fram e a nd .I bal k cover ...... Ith the
trequencv "e lec uon switches m sl ,lllpd lor
only $299 .9'; Extens ive detailed mstallanon
mctr ucnons make our ,>"ntneS'fl'r module
t'dW to Insta ll , but ,f you pre/No C l-; 1'., [[
Inslal l lion vour wcrkmg om m Pl le nj;lth 1 8
« a tt HTl20 lor S14Q q 'j rnore , Wp ca n rnodifv
,lnt VHF HT120 for our synt he,>uer and grve
yOU cl 30 day guarantee To order vour
rnmph-te- lv wm-d & teste d synlhe,>.,,,,r
module , ( all o u r rolltree U.S A N hour order
& mfor mauon Imt' 80 0-S21 -44 14 O uhl<!c'
U SA & M I{h l ~.ln 24 hour phone (313)
' l'l4-·H 4 1. Mo m'y order o r charge card on 01.1 .1
ordt'rs fo r IInnlt'didtp vhrprm-nt . De-aler
inqUlr if's invited Mic h igan rt'sidpnts add t d~

f' orPlgn ord,'r.. invi ted For engmeenng
.lflv l( t', ( a ll <l it.' , h CO P .M E .S ,

To/I free U.S.A. 24 hour order & information l ine 800-521-4414. Outside U.S.A. & M ichigan 24
hour phone 313-994-4441 . Certified cheek or charge csrd on mail orders for immediate
shipment. Dealer inquiries invi ted. M ich igan residents add ta _. Foreign orders invited, Call
toll tree or wri te for your free complete ca talog & specifications. Sa tisfaction guara nteed or
your money tuck . For engineering advice, call after 6:00 P.M. E.S. T.

r ,
master charge·....·._ c_

" I

\

Ii
,·

•
COMMUNICATIONS ELECTRONICS
P.O. BOX 1002 DEPT.2 D
ANN ARBOR, MICHIGAN 48106

CALL TOLL FREE
800·521-4414

0'
313·994·4441
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Walter W. Pinner WB4MYL
7304 Lorenzo Lene
LouisvjlJ~ KY 40228

- - faster warm-up

Mod for the

the drive r trans istor s with a
small wrap-around wire.

Heath incorporates a 1
volt peak to peak calibrati ng
signal at a fron t pa nel jack. I
personally prefer a square
wave calibrati ng signal and
in c orpora t e d the circuit
sho wn in Fig. 2. Thi s cali
brator provides a clipped sine
wave signal of .1 V, 1 V, and
10 V. Three pin jacks were
added ne xt to the vertical
input ground jack, to br ing
these signals to the front
pa nel from the circui t which
was mou nted on the cover of
the power supply tra nsformer
usi ng existi ng screws.

All things considered , I
fee l you wi ll f ind this inst ru
ment a worthwhile ad dit ion
to yo ur test bench and a
pleasure to use. -

20011 '" v
"'~III , >V 8.91 \1

>V
" sson

.>V

100 n

"

juggling the vertical POSit ion
control inconvenient. The
addition of four simple heat
sinks produced two improve
ments:

1) A usable trace o n
the sc ree n in 3 to 4
min utes.
2) A com plcte ly stable
trace, without touching
thc position cont ro l, in
12 to 15 minutes.

Two heat sinks (Fig. 1 )
were made from 1/8 in . al u
minum and attached to the
vertical output transisto r heat
sink tabs as shown. The tops
of these si nks, whic h were

•bent 90 , may be secured to
the CRT shelf with sta ndoff
insulators o r RTV cement.
Two additiona l heat sin ks, 1
in. by 1 in., were attached to

U U__ C" _"'~
__ c..__, . Caf 'bralor

Heath 10 -102 Scope

CRT Shel f

two of these units was as
follows: From a cold start at

•70 F, the trace was corn-
pletely off the screen for the
firs t ten minu tes. After te n
minutes, the trace appeared
at the top of the CRT and
dri fted downward for 35
minutes, at wh ich time it
stabilized and no f urt her dri ft
was noted over severa l ho urs
of opera t ion . For someo ne
who turn s on the inst rume nt
and intends to use it all day,
th is may not appear as a
problem. My use is on an
intermittent basis and I fou nd

T he Heath 10-102 scope
kit appears to be one of

the " better buys for t he
money." The 30 mV vertical
sensitivity I 80 nanosecond
rise time, and 5 MHz fre
quency response seem to fill
t he bill. Actually, the vert ical
response is adequate for
viewing 15 MHL or higher
signals with suff icie nt trac e
height to be usable. Assembl y
is on fo ur main circuit
boards: vert ical, hori zon tal,
sweep, and power supply.
The finished unit is unc1ut
tered, internal adjustments
are no problem, and most
compone nts are easily ser
viced.

Cr itica l power supply
vol tages are zener regulated , a
fact wh ich contributes to the
o peratio nal stability afte r
warm-up. The power tra ns
f ormer, which is doub le
shielded, and circuit board
layout resul t in a trace like
those drawn in textbooks.

The in itial alignment and
internal adjustme nts ,
although not difficult, must
be performed as d irected. An
accurate YOM or VTV M is
the only equ ipme nt needed.
During this a lignme nt , o ne
wishes he had a screwdriver
with a ten to one dri ve. How
eve r, with a light touch , the
desire d r e sult s can be
achieved.

Hea th states that vert ical
drift duri ng war m-up "for the
first half hour or so" is to be
expected. Experience with

Fig. I. Fig. 2.
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back issues of 73 are a gold mi ne of interest ing
articl es just take a look at what 's been covered . . . every
possible interest. This is the most important library you can
have for hamming.

The supply of these back issues IS

when these are gone , that will be it.
procrast inati ng.

Single issues
Ten back issues (your cho ice) ... .. $12 post paid in US.
Twent y-five back issues (you r choice) $20 postpaid in US.
Twenty-five back issues (our cho ice) $10 post paid in US.
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Si nce there 's litt le to get stale in back issues of 73 (our
magazine is not padded . .. like others . .. with ream s of
ac t ivity reports), yo u 'll have a fantastic ti me reading the m.
Most of the art icles are still exciti ng to read ... and o ld
edi torials are even more fu n for most of the dire predictions
by Green have now come to pass. Incent ive licensing was every
bit the debacle he predicted ... and more . You'll rea lly get a
kick out of the back issues.
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ATLAS 350-XL
•

• ALL SOLID STATE
• SSB TRANSCEIVER
• 350 WATTS P.E.P. OR CW INPUT

• 10 THROUGH 160
METER COVERAGE

The all new Atlas 350-XL has all the
exciting new features you want. plus
superior performance and selectivity
control never before possible.

10-160 METER
Full coverage o f all sill. amateur ban ds in 500 kHz seg 
ments . Primary frequency control provides high ly stable
operation . Also included is prevision for add ing up to 10
addmonat 500 kHz segments between 2 to 22 m Hz by
pluggmg m auxiliary crystals

350 WATTS
P E. P, and CW input. En ough power to w ork th e world
barefoot1

SELECTIVITY CONTROL (Standard feature)
Th is amazing new breakth rough In

f ilter design is t ru ly the filter of the
future. Selec tivity con trol on th e front
panel prov ides contro l of bandwid th
as well as selection o f upper or lower
sideband . or double sideband . Con
t inuou sly variable from 300 to 2700
Hz bandwid th . Shape factor is better

than 1.7 , with ultim at e reject ion better than 130 d B
Selectivi ty for SS B can be set for maxim um voice fidelity
at 2 700 Hz bandwidth , p rov iding transm ission and
recept ion of audio from 300 to 3000 H z. or It ca n be
narrowed down 10 2400. 2 100 or even 1500 Hz if
necessary to red uce adjacent channel QRM . Select ivity
can be narrowed g rad ually to as IIUle as 300 Hz for CW
recepucn .
This am azing new breakth rough in filter design is by Bob
Crawford and Eckert Argo of Consulting En g ineers. A t las
Radio is privileged to be fi rst to offer th is " program.
m abie fil ter " in the rad io commu nication fie ld and fo r
somet ime to come will be the only one,

DIGITAL DIAL READOUT

Th e A tlas 350-X l has spa ce provided for quick in
stallation of ttus plug-in accessory. Provides prec ise fre
quency readout to 1 /10 of a kHz. A ll LE .D . Dot Matnx
6 dig it display .

MOOES OF OPERATION
Standard featu res: lower or upper sideband, push-to 
tal k o r VOX opera tion , full break-in or semi-break-in CW
ope raucn
RECEIVER INCREMENTAL TUNING
ThiSstan dar d feat ure enables you to receive up to 5 kHz
above or below your t ran sm itt ing frequency.

AUDIO FREQUENCY NOTCH FILTER
(Standard feature)

Illustrated with
optional AC supply,

auxiliary VFO,
and digital dial.

PLUG-IN AUXILIARY VFO
or CRYSTAL OSCILLATOR
(Op ti o na l)
Auxiliary VFO is plugged into the
space provided on the front pa nel of
the 350-Xl. You have a second tune
able VFQ wit h same tuning ranges as
primary VFO for tuning to a separate
naosnutor receive frequency ,l .E,D: s
indicate wh ich VFO. primary or sec'

ondary . will be used for recerve and transmit .
Or instead o f the aux iliary VFO a Crysta l Oscillator may
be plugged m to the front panel Eleven cr ystal soc kets
are available with a vernier control for exact frequency
setting
SAME PLUG-IN-AND-GO MOBILE FEATURE
AS OUR FAMOUS 210x /215x
The 350-XL has Its own optiona l M o b il e M ou nt ing
Bracket fo r qu ick . easy plug-In or removal f rom you r car .
All connect ion s are made automatically .

IDEAL FOR DESK TOPOR MOBILE OPERATION
Measuring just 5 In . high x 12 In . w ide x 12 Yl In . deep.
and weighing on ly 13 pounds. the At las 3 50-Xl offers
more features. performance and value tha n an y o ther
transceiver, regard less of size. on the market today!

MANY MORE SPECIAL FEATURES
See your dealer or write for the 350-XL brochure w ith
co m plete li st of featu res, capabi lities , and specifications .
Base Price __ . _. __ .. _. _. __ . _ . _ .. . $995.

O,g 'l.1 D,. I Fr'Q u. ncy d,. pl.y a nd Auxo h' ,y VFO, as oIlu' I"led are Opllo".1

ace.."",'" Mod.l 350-XL.

350-XL ACCESSORIES
• 350-PS MATCHING AC SUPPLY
Inclu des front facing speaker and ph one jack . Prov ides
14 vo lts f iltered and regulated D .C. fo r both low current
and high current circuits of the 350-XL. Internal space
provided fo r f uture install at ion of accessories suc h as
CW Kever . Speech Proc essor, Phon e Patch, etc . Oper
ales on 100 -1 30 or 200-260 vol ts , 50-60 Hz. . $195.
• DIGI TA L DIAL
• PLUG-IN AUXILIARY VFO, MOOEL 305
• PLUG-IN AUX ILIARY OSCI LLATOR , MODEL 311
• PLUG-IN MOBILE MOUNTING KIT
• AUXI LIARY CRYSTALS

for providmg add itional 500 kHz tumng ra nges be
tween 2 10 22 mHz.

ATLAS 210x /215x SSB TRANSCEIVERS
Our famous li ttle compact SS B Transceivers remai n a
very important part of our product line



EDITORIAL

by Wayn.. Green W2NSDII

THE ALTAIR BUS
FOf some reason there has been a

1T"OYl! recently to renarre the Altair
bus the S·100 bus. Dirty pool .

First, wtIat is a bus? Well, we don '!
use bus structure much in amate ur
radio sinoe we have very few common
connections between the various
modules 01 radio eq uipmen t , but the
bus svstern has evolved for compu ters.
A bus is a set o f paralle l wires to
wh ich the var ious modules of a system
are connec ted , Most computers use a
mo the r bo ard with ro ws 01 ccnnecro rs
on it ;nlO which plug the boards
which make up the system. A ll of the
terminals on the connectors are con
netted to the same terminals on every
Other cooeectoe.

In the Altair, a 100 terminal con
nector is used. with 50 terminals on
each side of the PC board. This set of
wires carr ies power to each board.
fee(h In the siW'!i11s ..,d takes them
out . To save on pin connections.
many 01 the microprocesson; use the
sarre wires fo r leedmg data into the
chip as out. and this rreens it is
possible to get by with fe wer wires in
the bus_ Some of the bus wires carry
handshake signals, etc.

While sorre hardware people rail
out against the Altair bus, making
much hay over this difficult y o r that .
it has become the de lacto standard of
the microcomputer wo rld ... part ly
because it was lirs t . . . par tly because
its o riginator . MITS, sold mo re Altairs
than everything else co mbined ... and
partly because, lor al l its fau lts, it is a
very efficien t and useful b us system
... and it v.o rks.

The Altair bus is used by the lmsai
and Polyrmrphic computers, plus a
host of boards lor ordinary and
specialized functions. A recen t esn
mate put the number of boards so far
iWailable for the Altair bus at 100. An
ft'efl IT"Dre recent (last ~I count
placed the number at over 150 ' I'm
sure hoping for a series of articles
clescribing ali of the Altair bus com
patible boards for publication in Kilo·
Wud .. . _iters please take note .

My reaction to the IT"Dve to rename
the bus the S· loo is that credi t should
be gillfill where credit is due and it
should be called the Altair bus.

ATl.ANTA J UNE 18 ·19
Pencil those dates in and ma ke yo ur

reservations fo r one of the b iggest and
the best he mtest/cornovte rfests in t he
countr y. Dayton is big, lor su re, but
other thdn the hemfe st , what have
you got? Atlanta is wo rth planning a
co uple days or so o f vection to
correspond with the h amfest, for
there are all sorts of fantastic things to
do around there .

"

The 1977 Atlanta Hamfestival will
be held at the Atlanta Marrio tt Hotel
in downtown At lanta ... there are
1000 rooms iWailable. more than
twice what was available last ytlilr , , ,
and the rates will be S 18 sin9le and
S24 dou ble ... free p.arkinq .. , b ig
Ilea marke t area which is inside and
air conditioned. Call 800 228 9290
to ll free to m" ke you r hote l reserve
nons ... and better not wa it too lon g,

There will be 120 e xhibits, fantastic
prizes. sorre of the top speakers in
hamdom and computerdom {perticu

larly featuring Ed Roberts, the pres i
den t o f MI TS), and probilbly the best
hamlest food yo u've ever tasted. Get a
group together from your club and
have iI great nrre. How abou t a
coovoy with 2m intercom along the
way'

The hamlest will be emphasiZed on
Saturday and the computerfest
emphasized on SundilY. Th is will be
your chilOCe to see the Vf!fV latest in
ham gear and rreet t he manufactu rers
and major dealers (Tu fts Radio will be
there again this yearl " . and to _
what COlT(luters look like in the flesh,
with a lot of computer e"'hibits. If
you've been pu tting o ff rres:sing with
microcomputers. yo u 'll be interested
to see 'em in action ... and get yo ur
hands on them to play some games
.. . see 'em work RTTY '" plot
OSCAR passes, etc.

Last year I took a littl e t ime to see
Underground At lan ta, o gle the in·
credible downtown hote ls, and visit
nearby Stone Mo untain " . a son o f
ente rt ainment and ptcmc center.
There's a lot to see in the area ... and
do .. . and the restaurants ... .....ow!

KILOBAUD
A high capacit y dala channel 

Kilobaud - and the narre of our new
magazine, the first issue of which is
now out. We were going to call it
Kilobyte, bul decided to duck a 101 of
legal e xpenses by charlging lhe name
slightly . . . ra lher spend the money
on a better magazine t han lawsuits.

The f in;t issue runs 144 pages and is
pretty 9OQd. It'll be beller as we go 
we're trying out some new ide<t5 and
i1her II while we 'll seure down. Su b
scri ptions are $ 15 a year - we'lls tart
with the f in;t issue while it lasts.

The hobby computer field is rocv
ing rapid ly - new microcompu ter
ch ips are coming out faster than they
can be put into systems. The most
important ne wer ch ip is the Z 80.
which is an advanced 8080A ch ip and
ma y, despite my reservatio ns about it ,
soon be the most used hobby co m
puter sy stem microprocessor .

The pro lifera t ion o f TV games has
opened man y eves. It st ar ted with o ne

guy in his basement tu rn ing out Pong
garres and now it ;s sweeping the
count ry, with many big manufacturers
in there rmtking hirV. Not that Atari,
the originator, is doing badly. The
ne l( t step is one that you could make,
il you wan ted to . II you visit any of
the arcades you 'll see thet the most
popular games, by fa r, are games using
a te levisio n screen and so me simple
contro ls .. . Tank . . . Red Baro n ...
Quick Draw, These all use a Fa irc hild
F8 micro pro cessor ch ip and the who le
th ing is done with a program .. .
software I You see where I'm head ingl

Yo u have to have your own micro
computer going and build an inel( pen
sive grilphics gener ato r . .. then _ite
your own action games fo r it. When
you're done, pu t lhe whole works
onto one board and package it with
lhe controls 50 it will play through a
color TV set .. . and you 'll have the
world by the tail. II the public will
buy ping pong, theV11 go crazy over
even better action gaITl!$. Who's going
to do it?

PUBLISHER'S DATA PR OCESSING
We've been having a ball gettmg our

own computer system going to handle
the subsc rip tions and other jobs
aro und 73. We already have si l( CRT
ter minals going, trying to keep up
with the new subscr ipt ions to 73 and
Kilobaud, and n ine IT"Dre on order for
ot her data ha nd ling suc h as adwr t ising
records, bu lk copy order records,
inventory, repeate r lists. c lub lists.
dL'iller lists , accounts receivable and
p.ayable , b ill ing lor subscriptions, an
arti cle inde l(, things like that .

Once we have all 0 1 t he programs
runn ing smoo th ly, we 'lI be able to sell
complete systems completely pro
grammed for run ni"'} a publish ing
house. The whole works will cost
aboul as much to own as two oHice
employees and will do the work of
abou t ten or 50. II should be popular .
II shoYld be about ready for a demo
in the f irst quarter o f 1917. If you
know any publishers. give us a men
t io n.

GROWTH AT 73
One of the reasons for those recen t

ads lo r more help at 73 was to keep
up with our gro wth. You may have
no ticed that the last t hree issues have
been o ver 200 pages - this takes a 101
o f work. In recent weeks we've in
creased the staff by 50%, dou bled our
typesetti ng fa cility, bui lt a seco nd
pho to dark roo m. put in data pr o
cess ing stations on all four floors,
doubled our computer capaci ty, and
gone to two shifts in several del-li' rt 
men ts.

We e xpect 73 10 continue running

over 2fXl pages (we' re aiming ill 500
pages per month I, KikJb.JtJd should
increase from its present 144 pages 10

over 200 pages shortly , plus three or
four good-sized books per monlh , a
cauple do zen newsletters, who knows
wha t in computer program sales
thro ugh the co mputer stores, i1nd who
knows how many complete computer
systems fo r small publishers - it's
q uite a pro jec t for us to p rod uce all
this fro m our 200 vear.otd ho use in
New Hampshire ... but it 's f un .

WHAT ARTICL ES
ARE NE EDED

If yo u are one of the pioneers of
hamming or microcomputing, lhe,e
are several reasons why you should
stop f'!lIery now and then and docu
ment your progress. first of all , there
are a lot o f fellows who woold like to
not have to reinllfill t the wheel . Giw
the other builders a breO'k ¥d let
them know wha t you 've done. Then
there is the fact that being published
makes you an "el(pert ." You get a
lillie less diSf1!$pect fro m fellow
hobbyists_ Pro bably of no interest to
you is the payrrent for your amcje
(we pay t he highest, by far, in our
fields}.

The readers are most e..ger lor any
IC projects, d igilal articles, iuS! abou t
anything to do with computers . . .
part icularly as applied to amateur
radio. Teachers in to uch with Novice
c lasses may have some good mater ial
to interest newco mers, activ ities of
c lubs might be he lpful to othe r clubs,
etc. Just about any thing in small
transmi tters or receivers is 0 1 interest
, .. some of these new les ma ke
fasc inat ing croects possible.

Perhaps you're IT"Dre into a book. If
you have a book in mind, Wflte up an
outline plus a couple sample chapters
and get in touch. Anyone of a
hundred outfi ls can print a book fOt
vou, but you need a publisher with
distribution channels wt up to sell
your book .. . you don', make a lot
on a book unless it sells well . There is
a big need for well -_itten books on
the f unda~ nta ls of all aspects o f
computers . . , and virtually nolhing
yet available. The day of wlf teaching
in th is l ield has just arrived.

HAMfEST S AND
COMPUTERFEST S

The two co mbo hamtestlcomputer
tests that have been run so lar have
bee n successtur enouyh to ind ica te
that t his is a good way to go. Th~ two
hobbies are remarkably parallel, wi th
etreasr a 25% overlap both wa vs.

Computer ex hibits at hamfests and

Comin"ed on ()iJge 88



Eel>

ermits 15 additional microprocessors.
araflel processing and vastly increased
nnputinq power.
System software-including ECD's own

otsoBASIC high level language, on
lvanced error-correcting tape cassettes
-provides a word processing editor, a

powerful assembler, a debugger, a file
system. graphic routines. and peripheral
handlers, We also include dynamic graphic
games: Animated Spacewar and Life.

ECD's standard Micromind f.LM-65
supplies 8K bytes of memory, Additional

32 tiY! e a si CIs ana
op 10 gIve. 'ero inCi 1<
t(364 Megab e, €Jtilizing,,§,o ~~
controlled I/O ctiannels. Micromind s
advanced encoding techniques load data
frpm ordinary tape recorders at 3200
6itS per second.

Micromind comes to you ready-to-use.
factory assembled and fully tested. Among
microcomputers. it has the largest memory
capacity and the fastest storage. You're
looking at the work of the finest display
processor on the markel You won't find a
microcomputer with a more powerful CPU.

You won't find a computer with a
more flexible keyboard. You won't

find anything to
touch it at

$987.54.

So, quit the kluge scene and key into
Micromind. You'll be a main frame per
former. with all the comforts of home.
We're not fooling ... this is the eat's f.L!

ECD CORP.
196 Broadway, Cambridge, Mass. 02139
(617) 661-4400

r-----------------------,
I Name I
I I
I Address I

I City/State Zip I
I I
I 0 Fantastic! Check enclosed: $987.54 . ShippingP<l id byECD I
I 0 Bank.Americard 0 Master Charge """» Residenl add5'Sa~sT... I
I I
I # Expiration Date I

: Signature I

L
0 Send me your brochure. 7 I_______________________ J

Actual unretouched photographs.







George R. Allen W1HCl
80 Farmstead Lane
Windsor CT 06095

Go Forth and Multiply!

- - the space age approach

Fig. 1. Two hit multiplication

table.

l.:.d 76

A si mple 4 bit multi plica
tion algor ithm may be

implemented on virtually any
m icroprocessor system by
simply placing a table of
products in memory and then
using the mult iplier and mul
tiplicand to form a relative
address to point to the
desired product in the table.
This technique produces a
fast multiply and does not
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Fig. 2. Four bit multiply algorithm for 8 bit machine. Four bit
multiplicand and multiplier must be placed into least signifi
cant bits of 8 bit word.
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....l1op1iM' _ .1101 1310
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require separate hardware in
ord e r to implement a
multiply instruction. Fur ther
more, by using the funda
mental proper ties of arith
met ic, the 4 bit mult iply may
be expanded to produce an 8
bi t or larger multiply instruc
tion. The disadvantage of this
fundamental technique is that
a four bit multiplication table
will require 256 eight bit
memory locations.

The algorithms described
in this article (bo th 4 and 8
bi t) may be applied to
systems lacking a software
multiply or they may be used
to replace a slower mul tiply
in systems whe re a multiply
instruct ion already exists.

As an example of mult ipli
cation in the binary syste m,
consi der multiplication of the
two binary numbers 1001
and 1101 :

4 BIT
PROOUCT

[=:0]
1I111111
1I11110
0000
1I11110
Ollllll
1I1111!
1I11111
00 I 1
0000
1I011l
1I11111
1I 1 1 0
1I111111
1I0 11
1I1111
1001

4 err
"'OORESS

1001001
00 101
0 0 I 10
00 I I I
01100
01 101
o 1 I 1 0
1I1 t 1 1
10 100
111

1111
IlII10
I 0 1 1
11 10 0
1 1\ 0 1
1 11 1 0
1 I : 1 I
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table would be loaded each
t ime the system was loaded.
There is no reason, however,
why the multipli cation table
cou ld not be placed in ROM
or P ROM and made a
perm a nent part of the
syste m.

The algorithms given in
this article were not intended
to be the last answer to the
problem of providing a multi
plication instruction for a
microprocessor syste m. They
are intended to provide a
viable alternate solut ion to a
problem which can be solved
m many ways.

If the microprocessor user
is running out of CPU cycles
and his system is overloaded
due to the use of such a
software multiply or other
sof t wa re -im p lemen ted in
st ruct ions, then the user
sho u ld seriously consider
add ing additional hard ware
functions to replace these
softwa re routines. -

'" (. , (2'l1 • 0001 1000 0000 •

"''"

0 101 01" 10" 1010

"("I 1]41 - 00 10 00 1I 0000 •

~'"

homplo

.... . 1100 0101 • 19710
B - 0111 0010 ·1 1.'0

10 Dec;.....
'-- 21504 ' 1U<lUcI

'" / \ '"• 5060 • ".
m5IlIo msa:10

m I,,) (231 - 0101 0100 0000 0000
• 2150410

~ I,,) - 0010 0011 • 3510

"1', • 0000 T0 10 • 1010

may easily be implemented
on any 8 bit (or larger) micro
processor system with very
litt le d ifficulty, provided tha t
the system has an 8 bit
register in which to store the
8 bit product. The 8 bit
mu lt ip l icati o n algorithm,
however, produces a 16 bit
product, a product which is
produced by summing four
16 bit product terms. For
easy implementation of this
algori thm, the microprocessor
sho uld have a 16 bit arith
metic register or a 16 bit
sof tware add .

The funda men tal 4 bit
multipli c ati on a lgorith m
described in this article was
intended pr imaril y to be
implemented by soft ware,
such tha t the mu ltiplicati on

'" (<) • 0001 1000 • 2410

'" ('I I • 0101 0 100 • 8'110

m • 1100 • 1210
" 0101 · ~10

Q • 0111 • 1 10
• • 00 10 · 210

Fig. 4. Eight bit multiply routine (using 4 bit multip ly
subroutine).

~,.
"

,.
"

,.
" " "

,. • _01,- ~
~,~ ~ n " • • r , • ~- n
• o • • c • • • • • B......-1 B..

- 36410

We see that we can generate
this multiplication by per
for ming four bit mu ltipl ica
tions, followed by a su mma
tion of the products. In the
case whe n a power o f 2 is
associa ted with the product,
the product must be sh ifted
left n bits, whe re n is the
po wer of two, prior to the
summat ion. A simple subro u
tine to per form thi s 8 bit
multiplicat ion cou ld be writ
ten as sho wn in Fig. 4 .

Expanding the above ex
pression produces :

" ·"' 1]4! ."_ .... · 1 2 11 61. ~ · "' ,0
e 'Q (?"I • •- _e ·71UI) '2 ' '' . '0

It then follows that :

m ; "
Mul"pl........ 1 1 0 0 : 0 1 01 . " ' 10
~wlhpl_ 0111 ;0010 .114 10

• • •

h am,",.

1\11,0
• 11· '0

P' oduct 224!>610

"18) · mlq) 128) . m('1 12'l1 • ~ ('II (2., • "I.)

....IBI-lmll"1 ' ..1 1.. 2" 1' . 1

Fig. 3. Powers of two example.

An 8 Bit Multiply

Once the 4 b it multiply
has been implemented, the
basi c properties of arithmet ic
may be used to generate an
algorithm to multipl y 2 eight
bit or larger integers. To
multipl y the 2 eight bit num
bers A an d B together, it is
first necessary to break the 8
bit numbers down into 4 bit
pieces suc h that A = m (24 ) +
n and B = q (24 ) + r, where m
and q are the mos t signifi cant
4 b it portions of the numbers
and n and r are the least
significant 4 bit portions of
the num bers. (See Fig. 3 for
powers of two example, if
you're in need of a little
"refresh" in this area .]

instructions are needed to
perform the enti re process.

Concl usion

The 4 bit multiplication
algorit h m given in thi s art icle

Setting Up a 4 Bit Mu ltiplica
t ion Table

The 4 bit mult iplicat ion
table is easily se t up by multi
plying ou t each product using
all combinations of 4 bit
numbers. While this sounds
t ime-consum ing, it is no t , and
on ly involves 256 muhiplica
tt ons , (So me com p uter
man uals may have this table
already worked out.]

The multiplication table
may be placed anywhere in
memory ; ho wever, it is con
venient to locate the tab le on
a 256 word boundary (t he
sta r t of a block of 256
words), so that eithe r a
logical operat ion or an arith
metic instruction may be
used to generate the absolute
address of the product.

Performing the Multiplicat ion

In orde r to use the mult i
plicat ion technique described,
it is necessary to write a
simple subroutine as shown in
Fig. 2 . In brief, this subro u
tine acce pts 2 four bit num
bers, uses them to form an 8
bit relative address, " O Rs" in
the base address of the table
to form an ab solute address,
and the n loads the product
into a register from the table.
A very min imal number of

The Multiplication Table

The table of products, or
multiplication table, is gen
erated very simply by jo ining
a 4 bit mult ipl ier and a 4 bit
mul tiplicand together to form
an 8 bit rel a tive address. The
8 bit rela tive add ress poin ts
to a memory locat ion that
contai ns the product, or
result, of multi plyin g the 2
four bit num bers together .

As an example, consider
the 2 bit multiplicat ion table
shown in Fig. 1. If we wished
to multipl y the binary in
tegers 01 and 10 together, we
would join the two numbers
together to form a relative
address of 0110 or 1001. The
data contained at either of
these relat ive addresses is
0010, which is the product of
the two num bers (1 x 2 = 2).

IT:'
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I
REPORT

by.John Craig

So-'ICS - 70'00 DIP
Naho ....1 _ 7400 DIP

L an month I squeezed in II Quick
mention of the Fa ire, and thi5 month
I'd like to fill in rrore 01 the de ta ils.
Jim Warren (editor o f Dr, Dobb'$
Journall and Bob ReilirMj tenter of
the Bav Area's Homebrew Computer
Club ~...,.k't1erl are putt ing together
a shindig on the W~ Coast in ApriL
'There are 1!)(P!"Cted 10 be oYer 200

commercial iIrld home tnw e>:hibits.
along with 101) formal and informal
.-min.s. p lus two bilj banquets

You 'VI! all seen how mieropmc:n
'01'$ hlN'e played II big paI't in recent
hamfl'sa. Here's II "coeeote test"
mat ham raodio could play I big part
in. One of t he conle-rlOnee _iorn is
being planned around "Computers
and Amateur Radio " and there's no
reason why this cculdo't be II good
opportunity to gf't some computer
entbusiasts interested in ham radio.
We're going to beve to show them
wnat can be done when the two

hobbies are combined, thouofl .
If you 'd be interested in ~W'I'Iting

I talk on ham rad io, the organill""
WOI.l Id l ike to hear from you. II YOU 'Yl.'
got your home $yttem doing inteor
e-sting th ings with lor Wlthoutl your
ham nation, and you can cart it all to
San FraneifCO, then yo u ought to Sl'e

about getting a ' 'home br~rs"

booth . (Bv the way , thpY are l'Ven
offering nominal l)'anlS inaid to help
wit h exhibit transportation costs.
Chl'Ck into it if you need to.l And ,
nol incidentallv, the "holTlf! brew"
booths are free .

Don't get me wrong and get the
impression that ham radio is the onlV
thing you should considl'l' (this just
seemed like a <pod place to emphasin!
it l. There are a multltu~ of other
subjects you might be mteeested in,
and I'll mention some of those next
rronth .
~ Fim Wm O»st Compureor

Faire, to be held in the San FrilOCisco
Civic Auditorium, April 15, 16 , and
17, 19 77. For further details call or
write : J im Warren, Fa ire Chai rperson,
Box 1579, Palo Alto CA 94302, (4151
B5 1-7664 or 323-3111 ,

DED ICATED CONTROLLE R
APPLICATIONS

Almost without exception, every
single board computer which has been
manufactured and mar1<;eted was
developed for the digit I! design engi
n~ to use in dedicated controller
a pplicat ions (boarm such in MOS
Technology 's KIM-1 , Intel 's sec-so,
National'S IMP-16, etc.l. For _aI
reasons, I don 't think it would be such
a bad idea fo r some of the hardware·
oriented hobbyists to start looking at
the v.orld around them through the
eves 01 those design engineers. In
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other words, start looking lor the
salT'H'! app li cat ions they are.

Let me give you an idea of what I
mean. I once heard an inte resti ng
sto ry about a microcomputer engineer
who had a neighbor who was in the
asphalt business. During a COIlW'rsa

tion OYl.'l' the backyard fence one day,
the road builder was relating to his
engin~ neighbor one of the problems
of his busineu !which was costing h im
• lot of mo~l. It see... that during
the manufacturing of asphalt it is very
important to get all rroisture out of
the sand/gravel mixture polor to begin
ning the mixing process. Th is is
accomplished bv uSing kerosene
bu rners rrounted under a large tum
bler contain ing the sand/gr avel mix .
The pro b lem was that these burners
kept going, and consumi ng expensive
amounts o f kerosene, fo r some t ime
after the mi xture was comple telv
dried out. The engineer ree091 ized
this as a problem which could be
solved bv a micn:x:omputer , some
--.sort, and some valYl.' conlrollers_
He installed moisture sensors within
the t umbler (and I'm st,1I haYing
trouble picturing thatl iWld used the
computer to ITW)nitor the amount of
molstUn!' ""d control the amount of
k er~ne going into the burners. And ,
of course, thE- burneors were lu rned o ff
at preciselv the right time, result,"g in
significan t savings in kerosene. As a
matter o f teet , the d esigner derived h is
"fee" fro m a royalty based on a
percentage o f the annual savings the
new sVSlem uttered (compared to the
old way of doing it ) .

We've gol a couple of things going
for us in this area " , and a couple
against us. First of all lin the
"against" depa rtmentl , _ all reed
Ill()(e exposure to the world of
analo9to-dlgital and digita!to ....log
conYl.'l'"Sion techniques. We hawn't
seen enou!#l art icles on the subjec t lin
any magazinel and it 's doubtfu l that
there are , great number of people
amo ng our ranks with e ~tensive ex 
perience in this area. Thew that are
should get busy and share some of
t heir knowledge th rough an article or
two . I would think a good orece to
stert v.ould be a pub li cat io n such as
National Semiconducto r's TRANS
DUCERS HiJfIdbook. /The hand book
COYI!'n lemperature and prMllUn!' trans
ducers and application .1

On the plus si~, moSl o f the hMl'l$
who llfl!' into computers haw suffi 
cien t ell!etronies background to ptek
up the 'lea ary inlormation on AlO
and O/A epplieations and the inter
facing to a computer, Alto , _ 're
going to be _ing articles on some
_I' low cost single board computers
in upcoming pages of 73 and Kilo-

baud. Some of these boards can be
built fo r as lillie as $ 50 to $100 (quite
an improv ement o ver the $250 10
$450 ra nge ee're normall v faced with
from the commercial versions!. And,
one mo re plus " , the hobbViSl isn't
go ing to have t o go through the
" trauma" o f having to learn how to
program his microprocessor, He's
a1readv beoen there!

QUANTITV PURCHASING

A friend of mine is building a low
eost 132 colurm line printer ""Ihieh
should haw quite an effeet on lhe
hobbyist and small business computer
market . Just likf' anyone e lse attempt
iog a project such as this , he 's h.....ing
his pro blems gett ing financial bac king
for the venture. In the process o f
putting together a cost analv sis
package (to show to prospective
backers}, he ran across some inter
est ing things which are worth sharing
with you.

One- of h is objecti\rM in pulling
together this package was to itemize
each component Ihat <pes into the
printer and pu t do'Ml the single quan
tily p-ee, the quantity price 11001.
and thE- lotal cost per uni t fo r that
component (based on the number
required lo r each unit!. Afteor gett ing
all this in forma tion down, he could
then verVeasi lV add it all up and come
up with a cost-per-unit based upon
single quant ity purchasing versus
quantity buying lhe knew that o ne
was go ing to be quite a b it less ... he
just wan led 10 see how rrcchl.

He qui te naturallv assumed (as d id
II that the bf'st wav to go about
getti ng the 10_51 p rices for the
various components would be throu!#l
OEM price lists . We were both in for,
surprise. Here 's an "ample of what he
came up with o n in tegrated cireuit
price's using a Signf'tie5 and National
Semiconductor OEM polCf' list :

1 . 0 .... 100 10 999
$.51 $)01

_55 ,35

Slgftet"" - 7474 DIP S 78 $ 52
NMional _ 74 74 DIP .88 ,54

T he above information certamtv
doesn 't contain any earthshaner ing
news [except to show my Iriend the
slight pric e d ifference between the
two!. But '" and loo k out, here
<:orres the good part ... after getting
the whole package together he hap
pened to glance at the James and
Godbou t lids in 73 and suddenlV
d iscovered what low prices n!'allv arel
Here's the way they stack up with
"-"lard to the two ICs picked at
random:

~1 _ 74 74 DIP _36
Jame. _ 7474 DIP ,32

Godbou. - 7400 DIP S.18
Jam.., - 7400 DIP .t6

And those are single quan tity cncesu
Rather incredi ble, right? We ll , you
ain't seen nothin ' vet! Both Godbout
and James offer a 2O'li discount on
orders o f 100 0r more'

Normallv I'm pretty level·headed
and don't get too excited about such
thinqs, but this n!'a1'" intrigued me.
Furthenrore , it oocurred to me that a
lot o f other people out there in
hobbyville and small bu5inessland
mi!#lt make the _ miSlilke fusing
OEM price Iistsl when gening ready to
m anufaetun!' things. Therefore, I
deci ded to do some choeeking into the
situ ation an d f ind out juS! wIlat was
going on . A phone cen to Bill God 
bout cleared it all up. Very simplv, if
you're going to be buy ing ICs in t he
hund reds of thousands, such as God
bout and James do, then the manufac ·
u eer Drings Ollt ..... entin!'lv different
pr ice list than the one my friend had.
But the rrost important po int he
brought out is that the chips he and
.James land most of the other large
volume ~alersl are selling an!' full ·
spec ICs. Vour first impre'l$ion after
see,ng the large difference in Iho1e
prices is that the dealers must be
selling something otheor than Quality
material. Not so .

MISCELLANEOUS

About a yea r a'l' I subscribed to
Ham Radio and QST for the express
purpose of keeping track o f the "com
petit ion" and their coverage of the
com pu t er hobbyist/microcomputer
applicatio ns eree. Each month when
those magazines arrived it became
more and rro~ obvious that I hlld
wasted my money. But , I hate to just
throw them -av ' , , aftH all. there 's
very likelv somebody, somewhere,
who would like to have them. I th ink
perhaps they11 be going with me to
the next ham swap.

Quite o fte n I h_ people lBk me
about the o llPOnu nitif's for genin9
into computer programming and /or
maintenance th rough the experience
they 've gained "working" with a
hobby syste m. I wouldn't want to
d iscourage an yo ne , but I t hink such
an approach would depend an awful
lot on the ind ividua l and his plan 01
attack . The idea is not too terrib lv
farfetched, though. I glance through
the Sunday Los~~s TimM classi 
f iech every now and then to keep
track of an'(ltt ing Ihat mi!#lt have •
bearing on the computer hobbVist
field. It's inteore-sting to note that I've
been seeing ITOre and more ads for
microcomputer -exper ienced per
sonnel. BV " mo re /IIld more: ' I mean
4 , 5, or 6 each Sunday ... compared
to none a year and a half ago_
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Mo del 3MI - S1 69.95

USING 3M DATA
CARTRIDGES
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Model 3M3 - S1 99.95

Featuring the radically new "UNlBOARD" method of construction for data cartridge drives. The major computer
manufacturers are changing from cassettes to cartridges at a rapid pace because of freedom from binding and greater data
reljal:'.lity . Now, these professiona l type unita are priced within the range of all data users. Beinq made primarily as OEM data
storage units fOIl" the WClrld's major manufacturers, these units, toqether wi th controller board and software ROM , are being made
ilIvailable to the individual user as well .

*Appearance and speeiIications may be c:hanqed $lightly foUowing eeeeptance tests now bt-inq cond ucted by OEM users.

TWO 110 POR T CON TRO LLE R WITH ROM

COMM FULL SOFTWARE CONTROL
ON SPECIFICATIONS of reco rd, play, fast forward and

rewind. LED indicates Inter-record gaps. EOT and BOT are sensed
and automaticaUy shut down recorder . Can also be manually
operated using the !Witches on top which parallel the software
control ~nals when not under software control . Signal feedbadc
makes it possible to software search for int«·record gaps at h)gh
speed. 117V ~ 60 Hz - 5 watts.

Uses the 3M Data Cartridge, model DC3oo . This
MODEL 3M3 cartridge contains 300 fee t of .250 tape in a seal ed

container. Records and plays at 9600 baud NRZ, 4SOO baud P.E.
Nominal speed S" per second . Max . recommended flux density
1200 fqt . Using fo ur tracks, you can store nearly 2 megaby tes of
data on a cartridge. Cartridge measures 4" by 6 " . Turns counter
indicates tape position. teter-receed gap liqht qiws more eeccrate
position 2SIO (R ) is NOT required fot use but is highly reeom
mended for 8080 and Z80 systems.

NEW

--NOTE: You do not require an interface with the 3Ml and 3M3
unless you Phase Encode . But , you do need an interface
to use the 2SIO(R) with your own audio cassette.

MODEL 3M I - Uses the 3M Data Cartridqe type DCIOOA. This
cartridge contains 150 feet of .150 tape and is the

same cartridge used by H.P. and others. Runs at 4 800 baud NRZ,
2400 baud P.E. Tape speed adjustable but n ominally set at
5" /second. Maximum recommended n ux density 1200 fcpi .
Cartridge mf'asures 2·1/8" by 3.1/4". Th is model is ultra compact,
yet extremely capable. It i5 intended for word processing , mailing
list use and other applications requiring the compact sto rage of data.
Data location is by inter-record gaps and automatic filf' search. See
Common Specs and 2SIO(R) below. 2SIO(R) is NOT required for
use , but is highly recommended for S080 and Z80 users.

Fo r 8080 and Z80 users: Comes complete with software program
liStings for the programs on the 2SIO(R) ROM below. 6S00
software is being written but not yet completed . Thew pt'o!:p"ams
qiw FULL SOFTWARE CONTROL.

CARTR IDGE AVAILABI LITY Cartridges are made by 3M, ITC,
Wabash and others. They are available at all computer supply houses
and most major computer seMel' centers . We can also supply them
at normal current list prices .

" OOMPtrrER AID" and "UNIBOARD " are trademarks of the
NATIONAL MULTIPLEX OORPORA110N . The 3M Data
Cartridges are covered by 3M Patents and Marks . " UNIBOARD"
Patents Pending .

AUDIO CASSETTE INTERFACE -- Phase Encoding inter
Ieee for use with audio cassettes or NRZ recorders. Runs

2400 baud phase encoded on good quality audio ca_tte recorders.
May also be used with 2SIO(R) above to use the 2SIO(R) cassette
programs with yow audio cassette player. Can also accommodate
" Tarbell" tapes and K.C. Std. tapes. $50 .00 , Wired &. Tested .

$35.00, Kit Form .

With 1 ROM for NRZ Cassettes $169.95
(Half of above Program)

With 2 ROMs for Data Cartridges and
P.E. cassettes. $189.95 (Full Program)

Kits available for $30 off above prices.

MO DEL 2S I0( RI _
(Assembled & Tested )

Controls your
terminal and one

or two cassettes or cartridge units. On board ROM (for SOSO and
Z8O ) has terminal and cassette software for tum on and go
o peration. NO MORE BOOTSTRAPPING. Plug in compatible with
Altair and IMSAI . Loads and dumps memory in Hex from the
keyboard. formats tape mes, punches tape, functions as a word
processor and seardtes for rues and four letter strings within files .
Keyboard controls the cartridge units above on rewind and fast
forward . Special keyboard codes enable you to dump and read
Phase Encoded tapes as well as NRZ tapes . (Including K.C. St d.)
Call ro ut ines give access to these from your software .

OVERSEAS: EXPORT VERSION - 220 V -50 Hz. Write Factory or - Datameg, 80 11 Putzbrunn , Munchen, Germany ; Nippon
Automation 5-16-7 Shi ba, Minato·Ku, Tokyo; EBASA. En rique 8<ugt>s, 17 Barcelona, Spain ; Ho bby Data , SpireaVagen

5, Malmo, Sweden: G. Ashbee, 172 lffeld Road, London SW 10·9 AG.

For U.P.S. delivery, add $2 .00 each item. Overseas and air shipments charges eeueee. N.J. Residents add 5% Sales Tax. WRITE or CALL
for furthPr information. Phone Orders on Master 0l&r'9f! and BankAmericard aeeepted . I- -NATIONAL MULTIPLEX CORPORATION _

3474 Rand Avenue, South Plainfield NJ 07080, Box 288. Phone (201 ) 561 ·3600 1WX 7 10·997-9530 .



niques. Onc technique takes
the value of an address and
loads it as a data word into
that same address. Th is is
done for all 256 addresses on
a page. Next, the values of
the addresses are compared
with their respective con
tents. If tbev are dissimilar,
an error printout is pro
duced. For example, if the
eigh th data bit (bit 7) at
address 023 is always set to 1
due to a chip defect, the
ac t ual contents of that
address will be 223, which
would generate an error.
However, if bit 0 of address
0 23 was always set to 1, no
error would be detected.
Needless 10 say, thi s wo uld
cause problems in an actual
program which required that
bit 0 at address 023 be set to
o.

One way that the above
problem can be overcome is
to use a slight ly different
a p p ro ach. Typically, this
second technique loads a
random number into all ~K
addresses of a page and then
sequentially examines the
contents of the 256 addresses
to see if they st ill contai n the
pattern which was loaded
into them. If enough random
patterns arc tr ied, a bit at
some gi ven address which is
permanentl y set will sooner
or later be discovered. How
ever, a no t uncommon prob
lem is for 2 or more addresses
to interact. If addresses 023
and 025 were interacting in
suc h a man ner that whatever
was loaded into bit 7 at
address 025 changed the cor
responding bit in address 023,
then this second technique
would not detect the err()'" by
virtue of the fact that the
whole page was loaded with
the ident ical data word.

As if the above wasn't
t rouble enough , programs
which check only one page of
256 addresses at a t ime are
unabl e to detect interactions
between 2 or more of the 4
blocks of 256 bits whi ch
actually reside on a single
2102 type memory chip.

The program described in
this art icle overcomes the
shortcomings listed above,

Dan Stogd iU VE3DWC
182 Vicloria Street
SI . Marys, Ontario
Canada NOM 2VO

I n a recent article (73
Magazine, Oct., 1976, p.

114), I described a simple
memory diagnostic progra m
for 8080-based systems and
illustrated its usc in trouble
shooting 4K memory boards.
While that method is effective
for local izing gross defec ts,
suc h as chips which have o ne
or more bits permanent ly
set, more subt le defects may
evade detection. For exam
ple, after d iscovering 4 bad
chips In 8K of memory, by
the simple techniques de
scr ibed in my previous article,
1 attempted to load and run
"SCELBAL" - but to no
avail. After many hours of
checking and reloading scat
tered addresses with the cor
rect contents, it dawned on
me that when I corrected the
contents of some addresses I
was sometimes changi ng the
contents of other addresses.
What obviously was needed
was a more thorough memo ry
"debuggi ng" approac h. Th is
art icle, I believe, br ings us
one step closer 10 that end,
and "SCE LBAL" is now run
ning fine.

The simple methods whic h
I outlined In the previous
article employ two basic tech-
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- - diagnostics for a thoughtless computer

TEST

ERROR

LOAD

Symbol....."",_

DeBUG
~,

Table 1. The improved memory aiaanosuc program. Note that
the programmer must initialize "TWP", "FWP", and "NB"
according to the block memory he wishes to test.
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TobIe 2. A typical printout
from "DEBUG. " Test word
for the left-hand column was
377, while the test word for
the right-hand column was
GOO.

b lock ; obvi ously the co m
puter could be made to do it ,
albeit at the cost of making
the program more complex
and harder to foll ow. After
c hec king ou t the whole
boa rd, the p r o gr ammer
should change the TW and
FW to the values given in
brackets in the program, an d
then tes t the whole boa rd
again. You may encounter a
situat io n where the 377 test
word won't be altered by an
interaction wi th a 000 field
word , but a 000 TW wil l be
altered by a 377 FW.

Table 2 illus t rates a ty pical
printout. Note tha t the page,
address, and incorrect data
are outputted. As in the pre
vious program, this program

and when fully implemented
provides a po ten t tool for
detecting memory problems.
In order to make maximum
use of the procedu re, I
recommend tha t you read my
earlier article in order to
understan d the function al
layout of a typical 4 K boa rd
of2 102 chips.

About the Program
In my system, the pro

gram, wh ich is listed in Table
1, resi des on page 043,
a d d ress 200-320 (oc ta l).
Relocation should provi de
littl e difficulty once the
mechanics of the program are
understood.

The program loads a Test
Word (TW), eithe r 377 or 000
(oc tal), into one address in a
1K segment of the board. It
th en fills the remaining
addresses of the 4 pages with
a Field Word (FW) , either
000 or 377 (the complement
of the TW). When the 4 pages
have been filled with the FW,
the program retrieves the TW
which was previously stored
in memory and examines it to

see if it was alte red. If the TW
has been altered, an error
printout wi ll be produced . If
no error has occ urred at that
address, the next sequenti al
add ress is loa ded with the TW
while all other addresses are
loaded with the FW. Then the
stored TW is once again
tested . This process is re
peated until each ad dress in
the 4 page block has been
tes ted.

The program repeats the
above procedure eight times
(yo ur op t ion). The reason for
repeatedl y testing a 4 page
block is tha t the repea ted
accessing of a particular area
in memory will generate addi
ti onal heat, consequent ly
increasing the chance that
marginal chips with th ermal
defects will be detected .

The programmer then sets
up the program to check the
next block of 4 pages on a
boa rd, until the whole board
has been checked. In order to
kee p the program simple for
beginners like myself, 1opted
to have the programmer ini
t ialize each successive 4 page

020 167 375
020 222 376
021 026 177
022 140 337

020 134 0 10
020 135020
023 163 100
023272 004

assu mes the existence of an
octal conversion and print
rou t ine ("OCTOUT") which
it can call.

A Few Tips

When you are ma king the
test, do it o nce or twice with
the case off the computer
when it is relatively cool.
Then put the case on and run
t hrough the procedure with
t he co mpute r thorough ly
warmed up. I fou nd 4 defec
t ive chips with the program
when testing cool, and 4
more when testing hot. What
really blew my mind was that
two of the cool defects
sho wed up onl y sporadically
under the hot condition .
Also, this is a t ime when
effect ive use can be made of
the spray-type component
coo lers. You might also wish
to sandwich the memory
bo ard(s) be tw e en other
boards in order to ent rap the
heat.

I hope you find the pres
ent techni ques as valuable as I
have. Happy trou bleshoot
ing. -

WESTON 4449
Digital Multimeter

••
LIGHT!

FAST!

DEPENDABLE!

S ~ E( AL
3% digit. Solid state . Dual slope h igh impeda nce bi-pol ar
AID converter. Auto-blanking and polar ity. Single chip for
log ic circuit ry. Over load protect ion. Ranges: DC Volts:
0-199.9 mV - 1.999 V, .05% rdg ±1 digit . 0-1 9 .99 
199.9-1000 V..1% rdg ±1 digit . AC Volts: 0-99.9 mV 
1.999-19.99-1 99.9 V•.3% rdg ±1 d igit . 40 Hz - 10 k Hz.
0-1000 V .5% rdg ±1 d igit, 40 Hz - 2 kHz. 199.9 mV 
1.999-1 9.99-199.9 V, .6% rdg ±1 d igit. 10 k Hz - 20 kH z.
0-1000 V. 1% rdg ±1 d igit . 2 kHz - 10 kHz. DC Curren t :
0-1 99.9 uA - 1.999 mA, .2% rdg ±1 dig it. AC Curr ent :
0-99.9 uA, .4% rdg ±1 d igit. 40 Hz - 10 kHz. 0·1999 mA,

.75% rdg ±1 d igit . 10 kHz - 20 kHz. Resistance: 0-199.9!1
- 1.999 K, 1 rnA @ 0.2 + 2 V, .25% rdg ±3 digits. 0·19,99
K - 199.9 K, 10 uA @O.2 + 2 V. . l % rdg ±l d igit. 0-1.999
M, 1 uA @ 2 V •. 2% rdg ±1 digit. 0-19.99 M, .1 uA @ 2 V,
.5% rdg ±1 d igit . Specif ications : Conversion Rate: 4 per sec.
CMR : SO dB . NWR : 38 dB. Power Req: 115 V, 50 - 400

o 0 0 0 .
Hz. Temp: 25 C 3 C. 0 C-SO C at derated ace. Size:
2.2S" H x 5.4S' 'W x 7"D. Weight: 2% lbs.
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IF you need to know how to:

This Month's Specials

NEW
Fairchild VHF Prescaler Chips

Typ. O. s cr lpt lon Pric.
llC(11FC Hig n Sp..d Dual 5·4 Input DR/NOR

$15.40
llC05DC 1 GHZ Countrr Oi_ide By 4 $74.3S
llCOSOM 1 GHZ Cou"ter Oi_ide By 4 $110.50
llC06DC U"' Pre,c;a ler "0 M', ° "~Flip/ Flop $12.)()
llC24DC Dual TTL VCM $2.60
llC440C Pha,e Freq. Detector $2.60
llC5eOC ECl VCM 54.53
llC70DC 600 MHz Flip/Flop With Rem $12.30
llC830C 1 GH Z 248/256 Prescaler $29.90
llC900C 650 MHz ECl/TTl Pr"caler $16.00
llC900M 650 MHz ECl/TTl Prescaler $24.60
llC91DC 650 MHz ECljTTl Prescaler $16.00
llC91DM 650 MHz ECl/TTl Pmcaler $24.60
95H900C 250 MH z Pmcaler $9.50
95H900M 250 MHz P,e,caler $16.55
95H910C 250 MH z P,"caler $9.50
95H910M 250 MHz Pre,cale, $16.50

RF TRANSISTORS
No.

RCA 40290 12.5_, FI. Typ. 500MHz 2 watts
min. at p. I" 0.5 watts $2.48

2N2857 $1.85 2N6080 $5.45
2N3)75 $7.00 2N6081 sa."
2N31166 $1.08 21<1>082 $11. 25
2N4{l72 $1.50 2N(08) $12.95
2N4427 $1.20 IN6084 514.95
2N5179 '.68 2N6161> $85.00
2N5589 54.60 MRF511 sa."
2N5590 $6.30 MMCM918 $2.50
2N5591 $10.35 MM T2857 $2.50
2N56)7 $20.70

TUBES
IP21 $19.95 6146BIB298A 55.75
"26 $4.00 6661 $1.00
4X15OC $18.00 ","0 11 ,004XlS0A $15.00 6681 1.00
4CX250B $24.00 7984 $3.95
4X250F $22.00 8072 saa.cc
DX415 125.00 81" $1.95
572B!T160l 25.00 8156 $3.95
811A $7.95 8950 $5.50sn $19.00 6lQ6 $3.95
931A $9.95 1289/2C39A $4, 50 ea.
4652/8042 $6.95
5894 $32.00
6146A 54,75

JUST ARRIVED! These radios have Just ~"
pull ed 001 of se,~ ice. Set up for approx. 150 MHz.
Clea". All tubes Included. NQ aeeesscnes. Prlcel
F08 Phoe"Ix.

Motorola U43 GG.T 54'U5
G. E TP l ",."
GE MT·3) $39.95

NICAD 8atterlel, AA, 1.25 vens 4911 ea.

GEL/CEll #GC1215, 12 ~Oll$, 1.5 amp hr$ $19.95

We have all types of telt equipme"t. Call 0'
w,ite today!

~~
electr°tVCi

2543 N. 32ND STREET

PHOENIX, ARIZONA 85008

PH. 602-957·0786

I
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• service interrupts

• do rnultl-preclslon
arithmetic

• convert number bases

• handle arrays and tables

• control complex
peripherals

• use the stack pointer

• debug your programs

Stale' Zip _

o money order enclosedo check enc losed

Illinois residents add $ 1.1 0 stale sales tax. No C.O.D. please.
Please type or print

Northern Technology Books
Box 62, Evanston, Illinois 60204

Please send my copy of Practical Microcomputer Programming:
The Intel a Oa Oat $2 1.95.

Name _

Company _

Address _

Clty _

--------------

THEN ...Practical Microcomputer Programming:
The Inlel8080 is the book you've been waiting for. Written by
application programming people for application programmers,
this is not a book of theory, but a book of step by step
solutions to real problems. In eighteen chapters and more
than 100 example programs it shows you exactly how to do
all of the things listed above and many, many more with 8080
assembly language. A complete programmer's guide to using
the 8080, it also contains the fu ll source text of a mini
computer c ross assembler and a debug program for 8080
based systems. This could be the best programming
information bargain you wi ll ever see.

I
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I
I
I
I
I
I
I
I
I
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ham shack computer

- - a program for the

A Super Log

Fig. 1. 6800 addressing m ethods, using "Load Accumulator
A" instruction as an example.

information that starts with
the three letters that you
punched in. it will print them
o n the screen of the CRT.
You then can ask for any
o ther listi ngs that sta rt with
those three letters by pushing
any other character on the
k ev board (preferably line
feed - makes for a neater
display). Or, you may go
back to the main program by
pu nching a Y, tell ing the
computer. " Yes. this is t he
guy I was looking fo r." You
may Enter data by ho ld ing
down the control button and
then punching the letter E. If
no more memory positions
are available, the computer
will come back with FULL
(no t a ll of us can afford
64 Kl; if th ere are memory
positions available the com-

data, thu s rem oving someone
from the logkeep ing mem
ory. If your comput er has a
cassette interface, there is a
program to store logs on digi
ta l cassettes and read them
out on a la ter date if you
need to, to produce hard co py
on a teletype o r line printer.

The only charac ter that
can be accessed directly by
the keyboard withou t pu nch
ing ano ther bu tton is S. S is
the key that tells the program
to go into the search routi ne.
The computer will come back
with CAL L? You then insert
the last three letters of the
call followed by a period . The
period causes the program to
start ru nni ng and the com
pu t e r sea rc hes thr ou gh
memory. Any t ime your
processor comes to a line of

I.o.t.:l ~TOI ~A· (I. IIEI)

~.

l~tAn • u n (ll 10 ... , .)
DlncT _ ~6 n (1:1 ...~dr••• 00 ll)
1.IlU1C - Ao ;u: (ll 10 .->u<I.< of otto., froa "I~~.." <"",.,.,.)
UTuIIl.D _ •• n il. (XXXX i . full ....... )

operates and exac tly what it
can do for you . To begin
with, it 's a Search program. It
will sea rch for data entered in
memory, by using the first
t hree characters entered . It's
not an alphabetic search ; it
simply uses the first three
characters, Vv'h ich can be
alpha. numeric. or anyth ing
you want. Thi s is a natural
for amateur radio ca lls since
the last t hree letters of any
call sign are d iff erent for each
a ma teu r s t a t io n. (While
indeed it is possible to have a
WA7SCB, a K7SCB. a
K6SCB, etc. , odds are against
working a bunch of hams
with the same last three let
ters. ) A typical input to the
compute r might be that
shown in the photo s. Note
the call le tters start on one
line and the state begins on
the other. Thus, the com
puter can search for the cal l
letters. or the state, o r for
whatever is on o ne line. There
are also some entry and
cha nge programs that allow
you to delete entire lines of

Jim Huffman WA7SCB
HUFCO
PO Box 357
Provo UT 84601

M OSt soft ware art icl es
I'm f ind ing in all the

popu lar magazines are written
in softwa re language, which I
have a heck of a time under
standing. I'm just a radio
amateur, not a computer
genius. So it t akes a litt le
more detail ed explanation for
me to und erstand what's
going on. However, I have a
little business of my own and
to help my business I pur
chased a SWTPC 6800 com
puter k it . Once I go t the
machine togeth er, I was most
anxious to put it to wor k for
my business. And that's
where I gained a lit tle soft
wa re k nowledge. A fter
writing t he program for my
business . I thought it would
be interesti ng to prese nt the
same program, with a few
cha nges. to my fellow hams.
So, here it is.

The object o f th is art icle is
to give you a logkeeping
program and to explain how
the program works. You may
not have a 6800 micro
p rocessor yourself or may
wa nt to develop t he program
for you r IMSAI o r MITS
computer. Or, you may not
even have a computer and
perhaps just want to know
more about software. If you
have a Motorola 6800 micro
processor and you are a radio
amateu r, t he program listi ng
at the end of the art icle is for
you . This pr ogram does a few
unique things and can be
modified just like an elec
tronic circu it to best suit
your personal needs. First of
all, we'll spend some time
talki n g abou t the basic
concept of the computer
program and what it is sup
posed to do so you ca n have a
little better u ndersta nd ing of
Vv'hat's going on. Then we'll
talk about the details of the
Amateur Computerized Log
keepi ng Program.

Before we jump right into
the meat of the article, I
shou ld te ll you a few things
about the program and how it

10:"
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The WA 7SCB station.

- HIke

puter will respond with
CALL? You then enter the
data that you wish to be
stored, formatting it as shown
in Table 1. (Of course, you
may use your own format,
but you do need to standard
ize. This way you'll be able to
search tor the data again at
some later date. I After you
have entered all the desired
data, press the period. The
per iod then terminates the
Enter Routine and the com
puter sends " " 735". Those of
you who do no t go alo ng
with saying "73s" in its plu ral
form simply change the pro
gram to say " 73" or " blank"
or "thanks" or whatever you
want.

The th ird mode the com
puter operates in is Change.
When you push cont rol C. the
computer comes back with
CALL? You then enter t he
fi rst three letters and hi t a
period. The computer
searches for the data, then
prints out a line of data on
the screen. If the line shown
is not the one you wish to

"-'.6!l 84

change, just push line feed,
and the computer will search
for the next entry in your
computerized log t hat has t he
same fi rst th ree letters. As
soon as you come to the call
letter that is the one t ha t you
wish to change, depress Y
wh ich activates the CALL?
response. Now you ca n re
enter data. To delete the
entry, all you do is enter a
space and a period. This is
because in t he Enter Rout ine
the computer is searchi ng fo r
spaces in mem ory. If it finds
any t hing but a space at t he
beginning of a line , it assumes
that there is some valid data
there and goes to the next
line of data in memory. Thus,
inserting a space as the first
character in a line of data in
memory will delete t he entire
line of data. The next time
you use the Enter Routi ne,
t he computer will f ind that
space, and your new data wi ll
write over the o ld line in
memory.

Obv iously , if the computer
IS looking for spaces in

memory, the f irst thing that
we have to do is to stuff
spaces in memory. We have a
program to do that and it is
ca lled Load Up (wit h spaces)
rou tine. You have enough
ope n memory posit ions to
sto re as much da ta as your
configuration is capable of
handl ing. Of course, you
could just put a space in
every 32nd character (the
beginni ng of a line in memo
ory ).

Any time a wro ng char
ac te r is punched on the key
boa rd, t he compu ter says
"GOO F'" It can say any thi ng
else you'd like it to say, but
GOOF was convenient and
doesn't take much memory.

Programming - General

As I said, I am a rad io
ama teu r and no t really a
computer prog ra mme r. In
o rde r to make my computer
work, I had to first lea rn what
was goi ng on inside. It's
simple enough to understand.
There are three basic parts to
a computer : the I/O, the

processor, and the memory.
The function of the I/O is
pretty simple. It's a way to
input and output data fro m
your compute r. The function
of memory is si mple too. It
remem bers. That's all there is
to it! It's t he microprocessor
that's tricky. The micropro
cessor is a collection of regis
ters, decoders, timing circuits,
and whatever else it takes to
perform t he functions of
decod ing informat ion fro m
memory. Th e mic roproc essor
is a programmable AND gate,
O R gate, Adder, Subtracter,
Shift Registe r, etc.

A typical microprocessor
has several registers inside it.
These registers are used to
temporary data storage,
manipu lating data, shifting
bits around tim ing, decoding.
etc. The 6Boo is a typical
m ic roprocessor wi th seve ral
registe rs. It has t wo regist ers
cal led accumu lators (the A
accumulator and the B accu
mulator), which are nothing
more t ha n B'bit data registers.
A hexadecimal B6 is the com-



Front view of the home brew terminal.

Table I. Program OPt rating commands.

after. It will look for the first
charac te r th at you typed in at
character position O. 32, 64.
etc. As soon as the routine
finds a match, it skips to the
next character and checks
that for a match. If there is
no match, the rout ine pro
ceeds to the next 32 char
acter set. If it finds a match it
checks the third character
and if this matches also, the
program assumes this is t he
correct charac te r combi na
t ion and prints the entire
message.

The Change Program is
entered by pressing control C.
It does everythi ng the Search
Program does except that it
jumps back into the Enter
Routine once it finds the
correct line. You can enter

tine, which starts at a certain
poi nt in memory (speci fied
by you) , then checks that
point, and every 32 charac
ters beyond, for a space (hex
adecimal 20) . When it finds a
space, it requests your input
of data which will then be
written o n that 32 character
line of memory. If the enter
program searches beyond
your specified memory point
and cannot find a space, it
concludes memory is full and
sends you a "FULL" mes
sage.

The Search Routine takes
your keyboard entry of three
characters and the n searches
through memory o n a bit-bv
bit basis beginning at char
acter position 0 and checking
every 32 characters there-
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memory in the SWTP 6800
computer is nift y because th e
first th ing that happens when
power is applied is that a
Power Up Routine is executed
and the computer prints an
asterisk (a prompt character!
o n the screen of the CRT or
tele type. The SWTP com
puter then recognizes the
commands L, M. P and G.
The M command (modify)
allows the load ing of pro
grams into mem ory. With the
L command you may load
the programs from a punched
tape, and the P command
will cause paper tapes to be
pu nched. The G command
sta rts a program that has bee n
loaded into the computer.
The G command makes the
computer begin at whatever
step has been designated as
the begi nning step for you r
part ic ular computer program.

The Ham Computerized Log:
A Blow by Blow Description

The program is writte n in
sec t ions. The first piece is the
main rou t ine. Th is rout ine is
responsible for recognizing
various command characters
entered at the keyboard.
Th ose are S, Control E and
Cont rol C. Any othe r cha r
acter entry will get an error
message (GOOF!). Other pro
grams include the Enter Rou-

ma nd to "load Accumulator
A" It's call ed Load Accumu
lator A Extended because it
tells the microprocessor there
is an address to follow. The
6800 also has some othe r
modes of operation; for
example, it's possibl e to load
the A Accumulator from an
address speci fied in anothe r
registe r in the 6800. The
other register is called the
Index Register. The com
mand Load Accumulator A
Indexed can al so contain off
set so t hat you may ei ther
add o r subt ract from the
number that is th e index
register for you r memo ry
add ress. Another m ode of
load ing th e accumul ator with
data is the direct mode. The
d ir ect mode is limited
because it is only a 2·bit
add ress. Thus, the h iljlest
number you can specify is
address FF, which amounts
to 265 memory positions.
There's st ill ano ther mode of
loading the accumu lator, the
immediate mode. In the
immediate mode, the accu
mulator is loaded with what
ever data is in the locat ion
"immedia te ly" fol lowing the
instruction. The accumulator
is told to be loaded and then
is given a num ber to be
loaded with. Fig. 1 shows the
modes of putting da ta in the
accu mu lator.

Mnemonics are aids to
help us remember thi ngs. It's
pretty tough to remember
C6, A6 o r 86 but fairly easy
to remem ber Load Accumu
lator A. or its mnemonic.
LOA A If a person has an
assembler, a program ca n be
genera ted us ing just these
mnemoni cs (i.e., no hexade c
ima l or oc ta l numbers
punched in at all). Typing in
STA B SWER would result in
storing the B accumulator in
a locat ion which has a sym
bolic nam e of SWER (some
whe re). In our machine
la nguage codi ng the
mnemonics simply serve as
memory aids for the instruc
tio ns (an d symbolic names
for add resses are not used).

Withou t some way to ta lk
to it, the computer is a pretty
useless device. The read only
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th e new data, changi ng what
ever data is in th e 32 char
acter line of memory.

There are two main sub
rout ines. One is the Sea rch
Character Subrout ine (this is
used by the change program
and th e search program). The
Search Character Subrou tine
loo ks for a par t icular char
acte r unt il it fi nds a match in
memory, then ho lds the
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memory location in th e index
regi ster.

The othe r is the Outline
Subroutine. This one is used
in conjunction with a tempo
rary memory position to
output various messages to
the operator. Once your
messages have been entered in
a given place in memory, the
Outli ne Subrou tine will print
them on the screen whenever

you call for th em.
Terminators for all the

routines are periods, VVhen
the computer sees a period it
will know that is the end of
an entry or that it is the end
of a li ne of memory.

Quirks, Problems and General
Points of Interest

Let's go to the beginning.
The ma in routi ne is located at

0000 and goes through 001 F.
If you are an SWTP purist
who is obeyi ng the man ual's
suggestions, you may want to
put the main routine some
'Nhere else. The SWTP books
suggest you leave locat ions
0000-0020 open for future
fl oppy disc inte rface. It's easy
to move th e main routine.
Also, you may not like the
computer recognizing S, CT L
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E, and period, so you can use
wha tever codes you wish (see
0004, 08 and DEl . Note that
001 E co ntains the start ing
memory location. Should you
decide to store your log info
in some other part of mem
ory (may be the last 4K, or
so), you mus tn't forget to
change this address.

The enter program at 0020
looks for spaces to find an

empty spot. You don 't need
to use spaces; it 's just that I
liked 'em. You can put just
about anything in 0024.
Note, too , I we nt to a little
subrouti ne at A050 in the
middle of my program . I
added these steps after the
ent ire program was written
and wouldn't work . You
could put these steps right in
the prce-em. or at some other

loca tio n
Al so, location 0059 loads

accumula tor B with the most
significant bytes of the last
memory location yoo are
using (mine was OFFF until I
rec e ntly added memory ).
Don't forget to make 005A
fit you r system.

Here is an interesting poi nt
concerning the EDIT Rout ine
(0075). With this jewel you

have to change someth ing.
That's why you shou ld search
to make sure what you want
to change is reall y in the
computer, because if the
computer says "NO'" in
EDIT Routine. it means there
are no more lines of data
starti ng with the characters
you entered. The problem is
that you will then be wri ting
over the message that says

8 7 Ildl



Searching for a call in memory.

Searching by state, and then retrieving information on a station worked in that state.

"NO." Don't panic when this
happen s . Ju st type
" LFjCRj NO!." The period
will termi nate the edit rou
t ine and eliminate this prob
lem. This will probably only
happen once; after that you'll
learn to search before you
change!

The search routine starts
at OOCA. It is pretty straight
forward An interesting point
is that it has an upper mem
ory limit, too. This is the
add ress of th e highest memo
ory position you want to
search for. My upper address
is OFFF (add one '" 01001.
So. the most significant byte
01 is put in the Sea rch Rou
t ine at 0028.

Finall y , one last point : In
the Miscellaneous section,
note th e memory storage allo
cations. Temporary data Itbe
th ree characters you want to
search for) are located at
01 40 through 014 F, and all
fixed messages start at 0150.
Normally this causes no
problems, but if some over
zealous person gets to your
computer and decides to
figure it out alone, he or she
may type in over 16 char
acters instead of the three
needed, probably figuring the
computer wi ll find it faster
that way, Of course when 16
characters are exceeded, the
entries will start writing over
all your nifty messages. If
you find some rather weird
messages co ming out of your
machine, check and see 
chances are your frien d wro te
the Gettysburg Address for
you ... allover your pro
gram! -

from page 72

EDITORIAL
I

con'll!fltions halle been drawing tbe
biggest crowds, $(I we know that a
large percerllage of hams are definitely
interested in computers. The art ic les
in the 73 110 secuon reflect Ihis
interest and halle helped develop it.
ComPOter firms e_hibiting at hamfe$lS
h""l! been most enlhUSi/l$llc about the

~ BB

response . . . and Ihe sales o f equip
ment .

NOI <IS n'lJch is known about ham
e_hibits at computerfests. but there is
a marked increase in getting ham
licensf!$ by compu ter hobbyists. They
are well aware that a great many of
the receo r applications for computers
have been in ham-orienled applica
tions . . _ ..,d lhey are greatly en-

thused o ver the prospec ts 01 being
able to interface their system with
¥lOIhEO' over the air . You11 see a lot
of this happening as more and more
repeater systems gel geared up for
this.

Compvterfests eod hamtes ts pull
about the same size crowds since there
are about as many computer hobby
ists as amateurs in the ccuntrv. But,
while amateur radio is growing at
about 11'4. computer ists are growing
at aDDut 1~ per year ... it may
turn out thaI a major source of new
hams will be via the computer hobby
instead o f ca. All the more reason to
tie hamt ests and computerfeSlS
IDogiether .

II your club ;s fi<JJring on a ham-

fest. you could do worse than gel our
package of information on the hobby
computer !itld . . . iI's 550 and you
get a list of about 300 hobby com
puter clubs, over 500 manufaClUrel'1O
and dealers (lor prizes and I! _hibit
booth sa les), newsletter publishers and
mayaline ed ito rs. You' ll atso get
instructions on how to get PR in this
field. The list is on gummed labels.
ready to use.

If you have anything big pI.-,.,ed.
you miojlt call me and see if we can
coordinate. I might be able to help set
up vo ur weaki"g program with top
computer talent and rwen help sel l a
few booths, too. There is only so
fT'llch o f me to go around. so it'$ got
to be good sized.



SPECIFICATIONS:

8K SC - 8 Specifica tions :

Battery Standby: 1 5 to 2 Volt.
Au tomatic power
loss sensinq circuit.
Ehrrnnates need lor
switches.

Address Select : 8 ea Spst. switches
in a Dip Ie package
(No longer any need
lor a sctce rtno iron
to change address.)

+ 5 Vo ll requ tated : 4 ea. 7805 regulat ors
With individual heat
sinks to run cooler.

Access Ti me:

Current ReQ:

Memory Chip :

Voltage Supply:

500 ns Max , (225 max
on request)

Less than 200 rna per
1024 w ord s ma ximum

AM D 91102 AP e (low
power l K x 1)

+5 to + 10 volts

ALL ADDRESS, CONTROL, AND DATA OUT LIN ES
FULLY BUF FERED

•
QUANTITY, DEALER AND CLUB INQUI RIES INVITED

•
PLUG IN- COMPATIBLE WITH ALTAIR " AND IMSAI*

IC SOCKETS INCLUDED
5295.00 Kit - 5394.00 Assemble d - $2.00 Shipping and handling

LI MI TED TO CAPACI TY OF STANDBY BA TTER Y

IIISE~lSIIl
ELECTRONICS

BOX 11651, KNOXVILLE , TN. 37919
(6 15) 693-8655/TWX 810 583 0075

DEALERS & DISTR IBUTORS*

ALL ADDRESS, CONTRO L, AND DATA
OUT LINES FULLY BUFFERED

Circuit Board
Double sided, Gl0 qtass epox y board
Plated through holes. 5 mi l. lin minimum
Solder reflow proce ssed
Solder mask on both sides of PC board
Component lay out silk sc reened on

co mponent si de of PC board
Gold plated edge contacts
No jumper wires used
Professiona l layout techniques used

T H E C O M P U T ER M AR T
151 Kli ne Blvd.
Colo";a NJ 07067
Phone : 20 1 5742173

'* H O B BY TR O N IC D I STR I B U T ORS
1 21 8 Pr a irie Dr ive
B looming lon I N 4 7401
Ph one: 8 12-3366380

* MJB R ESE A R CH"" DEVELOPMENT
36 W. 62nd Sueet
N ew Yor k NY 1002 3
Pho ne: 212·245-8530

'* MCED COM PAN Y
Suitll 1 0 1, 1600 H lly es SUllet
Nashv i l ill T N 3 7 2 03
Phone : 6 15-329-1979

T H E COMPUTE R MA R T
3 14 5th A ve"ue
New York NY 10001
Phone: 2 122797757

T HE DATA DOMAIN
1 1 1 South College
Bloomi"gton IN 4 74 0 1
Pho"e : 8 1 2 -334 3607

T HE COMPUTER MARL
625 W . Kalell a A"enulI, 11"10
Ora"ge CA 9 2 6 6 7
Pho ne : 7 14 633 12 2 2

* CO M P U T E R MART
DIS TRIBU TING C O M PA N Y
O r.. " ge CA
71 4633 4634

----------------------------------------------------.
Mr. Peter Bic ker(like
C HANNEL RA D I O & E LECTRON ICS THE COMP U TER MA RT :
18 East Onega St<eel 1097 L e " i"glo" I
Sa nta Ba. bara CA 9 3101 W altha m MA 02154 I
Pho"e : 80596 5 855 1 PhO"e : 6 17-890 0677 I

I
I
I
I

I

NON E! You r wait li ght
will not burn because
01 a memory wail
s tate.

Wai t Sta tes :

---------------------------------------------------



Short On Memory?

build this 2K board for- -

your 6800

John W. Molnar WB2ZCF
Box 56 1
Ridgefiel d NJ 0 7657

gA'A-

Fig. 1. M6800 control lines used by the mem ory interface.
Read/write line (RjW) controls flow of data on 8 bit
bidirectional data bus. The valid memory address line (VMA),
when HI, allows the interface to respond to the 16 bit address
on the address bus. Each address line, when HI, represents a
power of two in the binary numbering system. For example, i f
lines AD, A2, and A 10 ore HI, the address sent to the interface
is equol to(]O= 1 +22 = 4 +2' 0 = 1024) or 102910

QU A Bu S OA, A "A ROO"
ACCESS

"-' 10 l'"
"{"ClAY

MOO C"ONTiOOI. ~-, ( u .. ,

" 'C. O TU'.oaf

~" ~ lt~ ...
... T .., • lKAT 'OtOS I

Fig. 2. Information flow between micro, interface and
memory. Note that only address lines A Q-A9 go to memory, as
the interface uses remaining lines to decode valid memory
addresses.
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M ed ical science tell s us
that only a t iny frac

tion of the human brain's
capacity is used during an
indi vidual's lifet ime. This
excess memory capacity is
unfortunately not a feature
of the average home micro
c omputer system, a fact
which usuall y causes the
ex perimenter to seek addi
tional " brain power" almost
as soon as the new micro kit
or prototy pe is finished and
running. Most of the commer
cially suppl ied micro kits
provide o n ly minimum
memory, usually 1024 bytes
(1K) or less. It is in this
memory that the user's appti
cation programs and language
processors (such as BASIC)
must reside.

A typical amateur radio
ap p licat ion for a m icro
processor system is the
cont rol of a ATTY stat ion.
The micro can be pro
grammed to send COS, answer
calls automatically, detect
speed changes, etc. However;
it be co me s im mediately
o bv ious to the operator of
th e sta tio n th at more
memory than is supplied with

most micro kits is required to
handle even th e simplest
functions , such as sending a
list of stat io n equ ipment. For
example, th e single message:

caCQFROMWB2ZCF - " JOHN"

takes about 33 characters,
incl u ding shih functions.
Taki ng into accou nt that the
mach ine code to control the
system occupies th e same
memory, it becomes obvi ous
that, when stored in memo ry,
even a sho rt list of equip
ment, when added to other
operator comments , rapidly
eats up critical space. Think
about some of those other
funct ions that can be con
trolled by a m icro, and you
will be ready to consider
adding memory capacity to
your micro system. There are
two ways of making yo ur
micro smarter - buy ing a
commercial 2K or 4K board
and slid ing it into your
system or, in th e best ham
trad ition, hom e brewing a
memory system fo r your
setup.

This art icle describes the
latter approach - a complete
do-it-yourself 2 K memory
system for a Motorola 6800
type microprocessor, includ
ing interface and memo ry
board. The design uses popu
lar (and inexpensive) 2102
stat ic memo ry chips, and th e
interface design may be

modified to support other
m icroprocessors. All parts
used in this project are readi
ly avail able from 73 ecver
risers. I I have attempted to
present in logical o rder the
bac kgr o und re qu ired to
understand the project , the
design criteri a, pitfalls, actual
const ruc t ion and logic analy
sis, and, fi nally, th e debug
techniques used in bringing
up the add-on memory.
Hopefully. this will encou rage
th ose of you who need addi
t io nal mem ory fo r your
systems to consider building
it yourselves.

The Backgrou nd - or, the
Microprocessor's Nervous
System

Th e Moto rola M6800
microprocessor is capable of



Completed memory interface (left) and 2K memory board (right) using 16 type 2 102-' RAM
chips. Note ribbon cable (rear) used in system interconnection. The interface is constructed on
pertboara, using wire-wrapped connections. The memory is built on a scrap piece ofPC board
with etched power leads.

Fig. 3. Three-state logic allows de vices to be paralleled on the
bidirectional data bus. During a memory write cycle, the TSC
line is HI, ollo\1,'ing data to pass from the data bus throu¢
device A into memory . The B aevices are forced into on open
circuit condition, thus not affecting data flow. On a read
cycle, a La on the TSC line turns on device B, allowing data
passage {rom memory to the data bus. Device A, although
always enabled, is no t affected by read data passing through it,
as the 2102 memory 's write line is off during a read cy cle.
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(see Fig. 3). The final func
t ion of the interface is to
buffer the address, data, and
control lines. Most MOS
microprocessors such as the
6800 can drive only one TIL
load per line ; thus it is most
important not to overload the
micro. The interface uses
7400 gates between all micro
lines and interface logic.
Using the NAND gate as a
buffer causes th e signal to be
inverted. a usefu l character
ist ic in some parts of the
interface.

-B~"
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ma ny gates to the same bus.
with only one actually d riving
the bus at a given time. The
design presented here uses
three-state logic to drive the
data bus. On a memory read
cycle, the gates driving the
bus a re turned on (or
enabled) by t he RIW line.
allowing memory data to
flow from the 2102s to the
microprocessor. On a write
cycle, the gates previously
enabled are driven into the
open circuit mode, allowing
data to fl ow into the memory

ec
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• ", 1 0
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"channel" add resses to the
area where me mory real ly
exists. This process is called
address decode and is a
concep t co mmon to any
memory design. There are
address decoding techniques
that could make our 2K add
o n respond to any 2K range
of addresses within the allow
able 65K. but for simplici ty
we wi ll place our memory in
the ra nge of 0-2047. The
actual process of address
decode is si mple in practice,
req uiring o nly a couple of
packages in my des ign.

Aecalling that the data bus
in the 6800 is bidirectional.
we need some method of
ma king the memory correc tly
receive and transmit data over
a common bus when com
manded by th e R/W line.
This. the second feature of
the interface. is accomplished
by using three-state logic.
This logic has th e fam il iar 1
and 0 TTL output levels, as
well as an "open circuit"
state. Thus, upon comma nd.
a gate with three-state output
capabi lity may appear to be
an open circuit to any other
device on the same line. This
allows us to parallel lO R-TIE)

suppo rt ing up to 65,536·
b y t e s of random access
memory. The single byte
accessed during a machine
cycle is selected by 16
address lines. Each address
line may be viewed as a digit
(1 or 0) in the binary system;
therefore. the unique memo
ory address generated by the
micro is really a binary
number in the range of
0-6 5.535 (see Fig. 11. The
data to be read Of written by
the m iero is transferred over
eight data lines, or th e data
bus. The memory is directed
to read or write by a single
line. the ANY line. If the
6800 places a 1 (TTL HI ) on
the AM line. the me mory
sends the single byte of data
(whose address was presen ted
on the 16 line add ress bus) to
the micro over the data bus.
A 0 on the RIW line causes a
memory wri te to occu r; the
data on the da ta bus is writ
ten in t o memory. One
control line, called VMA
(Valid Memory Add ressl. is a
1 if the micro really wants to
access memory. These lines,
the address. data bus. AIW.
and VMA, must be used to
coordinate data flow between
the micro and our planned
add-on memory. The logic
required to do th is is called
an interface. We will bui ld a
simple interface to cont rol
our new memo ry (see Fig. 2).
Since all micros do no t have a
VMA line or its equ ivalent,
the design of the interface
includes a method o f re
moving the VMA function.

Interface Design - Control
ling the Data Flow

The interface has three
primary funct ions. The f rst
and most important function
is to determine that the
address on th e address bus is
really intended for our
memory. You may wo nder
how an address could possi
bly be invalid - u nti l you
realize that 'Nhen adding a 2K
memory to a system capable
of addressing 6 5K. some
means must be employed to

"All num bers a re base 10 unless
o t herwise indicated.
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takes eight RAMs, each con
tributing a single bit, to make
up one mem ory bank consist
ing of 1024 bytes (8 bits to a
byte). It takes 10 address
lines t o resolve an address in
th e range of 1024 bytes;
therefore, lines Ao-A9 are
connected to each 2102. A
given bank of eight RAMs is
enabl ed or selected by
bri ngi ng th e enable pin (p in
13 ) low. The eight enable
lines of each bank are in
parall el to select eight RAMs
at once. Since our mem ory is
to respond only to add resses
in the range of 0-204710. all
other addresses must be
"l ocked out" by our address
decode logic, which wor ks as
follows: Arly add ress outside
the all owable range will have
one address line between Al l
and A15 activated . ICl and
IC2A invert and buffer the
incoming address lines and
pass the resulting five signals
to lC3, a 7430 eight-input
NAND gate. This gate pro
duces a TTL HI output if any
o f the eidlt input lines goes
LO, a condition caused by
one of th e inverted address
lines containing an inva lid
(HI) address. If all five of the
address lines in question are
LO, th e output of th e 7430 is
LO; this signal, called ENAB
(ENAB LE). will all ow the

Fig. 4. Memory interface schematic.

'U, ..~ '2 .1.4lit<O
~...

.ooo,, ~ ' -c.>oD
'0 - .~

,o",p'~'-GJID

"' ~'~'l.'O·.~

,.''' CH ILD HO~ O

P' ~ 8-0 ~C,- . ~

" ""CIIIUI )-100."
...~ 8 - G~ O.. -..

,
"'CAO I .",, ,

, 'el ""! • 5<- "; ~ .c ' 0 ,1- ' . •
U AlI I" ".

I 'c' '" , <Bell_TO;, " .1-' ., 'D£C"' &L

'"
~

D£C\lCI(llj
I •.,
,

I C ~ . I C .

'''.IU

'"

".

' "
••

...
,..
."

."

acc omplished in part by
keying o n the Al 0 address
line to de termine if the
address is in th e range of
0 .102310 (Ba nk 0) or
1024·2047 (Bank 1). li ne
A10 allows us to select th e
bank to be accessed, as
descri bed below. The 2102
type RAM is formatted 1024
bits by one bit wide; thus it

li nkingThe Interface
Mic ro and Memory

The interface is repre
sented in Fig. 4. All co nnec
tions between the micro,
memory. and interface are
made using sta ndard 14 and
16 pin wire-wrap sockets. The
cables are ribbon cable with
IC header connectors used as
plugs. The interface functions
as follows : Address decode is

syste ms. No "software"
problem is harder to find
than one caused by a hard·
ware glitch. Noise is a prob
lem in systems with add- on
memories. as the new memo
ory is seldom on the same
board as the original. Liberal
doses of power supply
bypass ing are a must - I used
0.2 u F capacitors in parallel
with 0.01 uF ones to bypass
power leads. The interface
and memory boards are wire
wrapped, but all IC power
connections are solde red to
the wire-wrap stakes. using
-:""18 bus wire. Interconnec
tion lead length is not crit ical;
mine are 9" between m icro
processor and interface and
about the same between
memory and interface.

Good digital construction
practices must be used when
worki ng with memory

~ 92

Some Pitf alls - Be Ve Wa ry!

One desi rable feature of
the M6800 microprocessor
system can be a possible
p roblem wren addi ng mem
ory. Input and outpu t opera
tions, as 'oW1I as some system
features. use actual memory
addresses to initiate and con
trol special funct ions. For
example. micro systems using
the MI KBUGiD monitor
program {such as the SWTP
68001 use locations from
A0 0 0 16 A07 F16 for
system storage, and some
locations around 800016 are
used for I/O control. These
locat ions must not be over
lapped by add-on memory.
My system also restricts the
use of the upper few memory
locations. as they are reserved
for system use in a speci al
Re a d -Only Memory. The
point of all this is to be
careful where add-on memory
is located using address
decode techniques. Overla p
ping system locations can and
will cause difficult debugging
sessions once th e system is
runnmg.

Underside of the 2K memory showing wire-wrap construction. The four distinct "waves " of
wire-wrap indicate the number of parallel connections between memory chips. Refer to Fig. 5
for memory schematic.
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F~q. 5. 2K memory consisting o f two banks of IK each. Note
that the AO·A 9 address bus goes to all 16 2102-1 RAMs, as
does the RjW line. The eight enable pins of Bank 0 tied to 80E
from the interface (pin 13). All enable lines from Bank 1 go to
BIE. Finally , the DO W and DOR lines go to pins 11 and 12
respec tively on Bank 0, bit 0, and Bank 1, bit O. This pattern
of interconnections follows for the remaining D- W, R pairs.

exa mple, my Motorola MEK
p rototype board had several
128 byte RAMs in low
memory that wou ld have
conflic ted, so I popped them
out and used them in another
system.

After making all inter
connect ions and checking for
obvious sho rts, etc. , apply
power and check fo r smoke 
aarifl! If all looks good, insert
th e ICs, reapply power, and
then atte mpt to read a new
loca tion. Ma ny 6800 systems
use the Motorola MIKBUG~
monitor. which enables the
user to execute an " M" com
mand to exa mine memo ry. A
random pa ttern shou ld be
present . Now attempt to
rewrite th e loca t ion, checking
for correct data. Systems
with front panel switches,
such as the MITS 680, can
be checked by manually
readinW'writ ing new loca
tions. Next. check the loca
tion fo llowing the last o ne
supported by the add-on
12048 in thi s sys tem). It
shou ld be zero. indicati ng
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boards may be used with the
home brew interface if the
bui lder so desires? If t his
approach is taken, be sure
t hat no add ress decoding is
done on the commercial
board, or an address conti let
wit! occur.

And Finally - Testing

Once the interface has
been developed and a mem
o ry const ructed, the system
may be co nnected to the
m icr opr o c e ssor boa rd.
Connect a ll buses as indicated
in Fig. 6. Five volt power
(vee] for the interf ace can
probably be borrowed from
the m icro, as the d ra in is
under 60 mA. However. 2K
o f 2 10 2 R AM requires
upwards o f 700 mA, dictat ing
a separate supply unless the
main supply has the beef.
Remember to tie all ground
leads if using more than one 5
V sou rce. In some cases it is
necessary to remove ex ist ing
memory chips from the micro
board if they co nflict with
the add-on memory. For
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memory systems. (Refer to
the Fairchild TTL Data Book
for a detailed expl anati on of
the 7441 data setector.I

So far we have determined
that the address presented to
the interface is valid and the
correct bank has bee n setect
ed. All that remains is to
cont rol the 2102 read/wr ite
function as we ll as the three
state data bus d rivers. The
RIW signal is buffered and
inve rted by IC28 . Th is
output is re-irwerred by IC2C
and fed to the 2102 read!
write lines to direct data flow
within t he memory chips.
This signal is inverted and
used to dri ve the three-state
cont rol lines of IC7 and ICB.
the da ta bus d rivers. The
a d di t io na l inv er s ion is
required as an active LO
signal ena bles the bus drivers,
while a HI signal causes the
2 102 ch ips to output data
(read cycle). Finall y. note
th a t each 2102 receives
address lines AD- A9, as de
scr ibed ea rl ier. The interface
board was wire-wrapped on a
stand a rd p e rf board (see
photo). The memory and
interface cou ld have been
const ructed on a single board,
eliminat ing some Interccn
nections, but I chose to ma ke
the interface sepa rate as I had
a 2K memory board left over
fr om a former project . The
choice is left to the reader.

The Memory - Lots of Bytes
For a Few Bucks

The 2102 RAM dev ice is
an economical choice for
memory systems under 8K.
E ight of the ch ips are
required for each 1K byte of
memory. When constructi ng a
memory board. for each 1K
bank, t ie address lines AD-A9,
the CE lines, the RIW lines.
and the DATA IN, DATA
OUT lines to form five
memory buses. As banks are
formed, all buses are t ied
except the CE bu s, which is
used to selec t banks. Refer to
Fig. 5 for details. The mem
ory may be const ructed o n
perfboard and wire-wrapped,
but be sur e to provide heavy
power lines, as described
earlier. Commercial memory

memory bank selected to
re spond to the memory
access. Note that the VMA
line is also connected to IC3.
Recall that VMA is HI if the
micro rea lly wants a memory
access. A LO on VMA dis
ables the memory exact ly as
an invalid memo ry address
wou ld .

If your m icre does not
have a VMA line, tie IC3, pin
6, to Vcc along with p ins 11
and 12 (the u nused inputs).
The above process sa t isfies
the address decode funct ion
described ea rl ier. Now, recall
t hat our 2K memory is actu
ally two ban ks of 1 K. each
bank having an ena ble line
formed by interconnect ing
the 2102 e nable lines. We
must now select the bank
des ired, as well as using the
ENAB signal formed by the
decode process. The key to
bank select ion is based on the
fact that line AlO is LO when
addresses 0-1023 are refer
enced, and HI when add resses
1024-204 7 are referenced.
This fact allows the easy
select ion of Ba nk 0 or
Bank 1, if the ENAB signal
is active. 1C4 is a " data
decoder" chip, which p ro
vides a unique LO ou tput
based up on four input signa ls.
For example, if input lines
1(}I3 contai n data " LO LO
LO LO," the first of ten
output lines will be LO. If the
input data is "H I LO LO LO: '
the second output line will be
LO; the f irst returns to a HI
sta te . The remain ing input
output correspondence is not
used in this design. Since we
only desire to monitor one
input line (A 101. we connect
it to 1C4 pin 3. Then, when
AI0goes LO,IC4 pin 16 goes
LO, thus enabling Bank O. If
AI0 goes HI, 1C4 pin 15 goes
LO, select ing Bank 1. Our
ENAB signal is fed to the
second 1C4 input, p in 6. If
ENAB go es HI linvalid
address), both of the outputs
that enable our banks go HI,
e ffec t ive ly d isabling the
entire memory sys tem. It
may be seen that the unused
inputs and outputs of the
data se lector 1C4 could be
use d i n m ore elabora te



The " Big Three" Motorola MEK 6800 microprocessor evaluation board {left} provides
computing power for RTTY system. The memory interface and memory board providing
add-on mem ory capability are alongside. The converted television set in the background
provides temporary display capability, while using a Model /9 (not shown) for hard copy. The
Sanders 720 A SCII terminal moy also be used "on-line " with software ASCII /Baudot
conversion.

Fig. 6. System interconnections.

errors are easy to isolate due
to the fact that so many
elements are tied together.
Don't discount the possibility
o f a bad 2 102. They are MQS
devices, capable of being
zapped by stat ic cha rges
during inst alla tion. Handle
them with care. DO NOT
attempt to use old 2102
devices without the " . ,"
suffix. These are 1000 ns
devices and much too slow to
be used with 6800 and 8080
systems, especi al ly cons id
ering the propagation delays
introduced by the interface.
Use 2102· 1 (500 nsl devices.
avai lable from several 73
advertisers.'

And Finalty • • .

Afte r add ing a cou ple of K
to you r system. applications
shou ld suggest themselves at
every turn. In o rder to run
BAS IC or other lan guage
processors, at least 8K will be
requ ired. Hopefu lly , having
built t he simple 2K system,
you wi ll be encouraged to
t ack le a larger memory
syst em using some of the
s u gge s t e d t echni ques. A
future article will d iscuss the
use of dynamic RAM devices
in large memory systems,
sho uld you exhau st your
2 102 space. Unt il then , how
ever, good luck a nd good
p rogramming. _

Refe re nctl$

] Bill Godbout Electronics, Box
23 55, O ak land Airpor t CA
9 46 14 . J ames, 10 21 H OlIWrd
Ave., San Car lO$ CA 94070.

2 OutroniC$. Box 9160, Stockton
CA 95208. MOITOW'$ M icro-Stuff,
Box 6 194, Albany CA 9 4706.

lost in all that ne w mem ory.should be zero. If all is OK so
far, load and execute a pro
gram - be tter ye t , write th at
new applica t ion ! Don 't get
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correct address decode. Al so,
t ry locat ions that are 2 K
multiples of the add-on. such
as 4096. etc. Tbev, too,

SPECIALISTS
IN

ELECTRONIC
WIRE
AND

CABLE ...

SA LE 49. pe r foot

FOR AMATEUR USE
50 OHM JACKETED HARDLINE

• very low loss pe r 100 ft .
• im proved receiver sensitiv ity

.45 DB to 50 MHZ

.90 DB to 146 MHZ
1 .90 DB t o 450 MHZ
4 .20 DB t o 1296 MHZ

• longer life

00'-'0 . , ........."'"
_ .... 5>< '1<0 "'lO

198 Passaic Ave..
Fa irfield , N.J . 07006

e a(( ,.. '"

'UJeau

WIRE CONCEPTS INC.

201-227-1751

"'".£.!) 94



Now we're on TV!
Wa ve Matc in traduces J1Ipiter IIC,

a complete computer system
incorporating a monitor quality

TV interface. This syste m
provides every thing you need
to create and run application

programs. Jup iter lie includes
a CPU with 8K dynami c RA~1

and 3 K RO~I memory, video
terminal in te rface and

key board, and dual aud io
cassette tape inte rface.

The T V interface fea tu res
upper and lower case and

Greek character sets. and dot graphics. The dual audio cassette in te rface
provides start/s top operat ion and opera tes at 300. 600, or J 200 baud .

And of course we still provide these high-quali ty features: burn-in
tested Ie's. socketed lC's. complete documenta tion. and more.

ATTENTION :
ORIG INAL EQUIPMENT
~IANUFACTURERS

Jupiter [IC provides OEMs
with the tools to get systems
into the field faste r and at
lowe r cost. (I) Use Jupiter IIC
as your development system.
Perfect for deve lopmen t o f
software and special hardware.
(2) Usc Jupiter IIC fo r
prototype syste ms. Only
Wave Mate provides the tools 
wire wrap modules, unive rsal
modules. complete
documenta tion - to easily
tailor system logic and add
custo mized interfaces within
the basic Jupiter IIC package.

SO FTWAR E

All Jupiter IIC systems fea ture a sophis ticated moni tor/debugger pack age incl ud ing a versa tile
interrupt system and I/O monitor call instructions. A programmable macro edi tor and expanded
assem bler are also provided . Proposed ANSI standard BASIC is included with Jup iter lIe.

TH E J UPITER IIC KIT: S2850

The kit includes th e CPU. software debugger and monitor modu le. 8 K dynamic memo ry, module
cage, power supply , fro n t panel. video inte rface, casse tte in terface, and all the documen ta tion
requi red to assemble. run. and unders tand the sys tem as well as modifica tion ins truc tions for a
black and white TV set.

Til E JUPITER II C ASSEMB LED SYST EM: $3800

All components of the Jupiter IIC kit plus two audio casse tte units and a 12-inch black and
white TV set. T he complete system is shipped with all componen ts assembled and tested .

SPECIF ICATIONS
CPU
MC 6800; eight·level interrupt,
prioritized and maskeb te by
level; single-eycle and block
OMA

DUAL A UDIO CASSETT E

Complete paper tape replace
ment; start/stop motor con
trot: 300, 600, or 1200 baud
Icrvstat controlledl ; error
correction

V IDEO TE RM IN AL
INTERFACE

64 x 32 lines
Uppe r andlo~r caoo ,

plus Greek alphabet; 7 x 12 format,
128 dot (OOr.1 j{ 96 dot (vert.)
graphics

MEMORY

8t< dynamic RAM; 3K R OM ;
1K dual-port static RA M

KEY BOA RD

Generates full 128-character
ASCII set

Telephone 1213) 329-894 1

T it le _
Company _

Address _

City State Z ip _

Phone _

'- - --

, - - ------- - ---- -- - 1
I 0 Send details on Jupiter II systems t
o Have salesman call I

I Name I

I
I
I
I
I

- - - - - - - - - - _J
WAV E MATE 1015 West 190th Street, Gardena, California 90248

Dept. 203



Jack Olivieri WA l FE F
J Leonard Circle
Mansfield MA 02048

A Software Replacement

for the Muffin Fan

tion ): 1001\ up the maximum
curren t and voltage ra tings,
and let it go at that. For
example : I am planning to
use a 2NXXX as a pass tran
sistor in a power sup ply. The
maxi mum ratings (taken from
an ac t ua l data sheet) are 70
volts maxi m um collector to
e mitter voltage and .7 Amp...
maximum collec tor curre nt
(tc). Since I am conservat ive
by na tur e , I plan to drop only
10 volts across th e pa...s ele
ment and pull .5 Amp...
thro ugh it. There fo re , I am
dissipati ng 5 Watts in the
device, in the form of heal.
This might seem reasonable,
since the device is advertised
as a 5 Watt t ransisto r. Do I
really know wha t I am doing?
Let's see. Fig. 1 ind icates the
situa t ion we are about to
analyze.

- - Ie cooling program

Fig. 2. Step I: Thermal resistance sketch.

Analysis Procedure

Step l , Draw a th erm al
resista nce sketch of the
device and its surroundi ngs.
Assume a heat sink will be
used. Each thermal resistance
(8) can be indicated by the
symbol for a resistor. See Fig.
2.

Step 2. Next add to the
diagram the fo llowi ng (from
data shee t):

(-)JA - the junct io n t o air thermal
resistance (Oc/W).

B J C - t he [unction t o case
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have regarding a semiconduc
tor is, .. How much power can
I pour into t he little devil
wit hout blo wi ng it ... brai ns
o ut? " If I were no t wi...e in
the ways of the worl d , I
m ight take the following
approach (for a de applica-

A"a'f"T TA... - ee-c

--""""TOO --.-

. ... . 3~'C/.,
U,Sf: -- _ . ---- - - - _ _ I

.... . ,~'UW I_· ,'C' •
....,-- ------ -----t

. ... · l ' CI".

=f!: _1

the "black magic" au ra away.
Also included, for the in divid
ual wi th access to a com
pute r, i... a lazy man 's program
(called Pele } which pe rfo rms
all t he ca lculat ions with ease .

For th is discussion, I will
con sider only t ransistors in
the examples given. Ob vious
ly, the ...arne method can be
applied to d iodes and le s
a nd, in fac t , the last exam ple
using the Pele program was
based on a voltage regulator
Ie. It should a lso be pointed
out that t h is is o nly o ne
metho d of calculat ing heat
genera t ion and there are
ot he r eq ua lly good proce
dures.

The first quest ion I u...ua lly

O ne of the mos t funda
mental and on-forgot

te n princ iples of e lec tronic
tin kering i... t hat of sem i
conducto r hea t ge nera tion.
Whe t he r th a t tink eri ng
involve s a new design, or
modi fi cation of a n ex i ting
design, heat ca lculation a re
usuall y a must. I've presented
here a ... imple and st ra igh t
forward method of heat
calcula tions, designed to take

F/:q. I. 2NXXX pass transis tor
dissipating 5 Watts of power.

~ 96

Fig. 3. Step 2: Thermal resistance sketch. Fig. 4. Flowchart used to generate rete.
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Fig. 5. Actual problem using Pele.

ther mal resistance (DCM!.
8Hsc - the heat sink compou nd
lor silicon WilSheri ther mal resis
tance IOCM) ; it unk nown. SPeCify,0.
~s - t he hea t sink t her mal
resistan ce IDe!W); mnemonic of

t3sA also used instead o f 8t-tS.
TAM~ - the a mbient tempera
ture I CI.

Note that with the exception
of the last parame ter all un its
are the same, i.e., degrees C
per Walt (o C/W). This is the
standard unit of ther mal resis
tanc e. See Fig. 3.

Step 3. Mult iply the total
power dissipated (in Walts) in

the device by BJA. This will
tell us how hot the junct ion
will become (abo ve ambient)
without a heal si nk. For our
example, Po x 8J A = 5 W x
17S

o
C/Watl = 87 SD e above

ambient 900
De. That is

p retty warm, and it looks like
I didn 't know what I was

doing; the maximum junct ion
temperature as listed on the
data sheet is zoo'c, Whal
happened to t he 5 W adver
tisement? If 1 had read the
fine print , I would have
no ticed that thi s 5 W rating
app lied o nly at case tempera
ture (Td up to lSoe. If I

"':10 CI _J I _l f * XI
Z60 C2eJ Z- I f . X)
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Fig. 6. The Pele program.
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cooled the case with an
infinite heat sink, like liquid
nit rogen, I might get away
wit h it.

Step 4. To fi nd the case
temperatu re wit hout a heat
sink, subtract the quantity
{PO x 8Je} from the pre
viously calculated junc tion
tem pera tu re. For our exam
pie;

Case Temp.= soo-c - lPo x ElJCl
= 9000e -ISW x

3soeIWl
= soo-c - 17soe
= 72soe

So now we have found that
without using a heat sink,S
Watts of power will heat up
the junction of the t ransistor
to 900°C and the case to

o
725 C. In other words, that
2NXXX will be va por ized!

Calculatio ns wit h a Heat Si nk

Step 5. How much will a
hea t sink help? To find out,
add up the individual thermal
resistances on the right side
of Fig. 3 (€IIC + BHSC +
8HS) and then mult iply by
PD. In our case ; 5 W x

3SoC/W = 190°C above
ambient = 215°C junction
tem pera ture. Th is is a lot
closer, but st ill above the
spec ificat ion for maximum
junction temperature.

Step 6. Find the case
temperature in much the
same way as before. Subtract
the quanti ty {PO x eJ d
from the junct ion tempera
ture :
Case Temp . "

21SoC _ 17Soc .. 40°C

Step 7. Calculate the
temperature of the heat sink
by subtracti ng the quanti ty
(PD x B HScl from the case
temperature.

Heat Sink Temp. =

40 - IS W lC l ° CIWI .. 3SoC

This is an interesti ng fact,
beca use it shows that wh il e
the hea t sink is relatively cool
{35°q, the junct ion is very
hot. (Remember that the
next time you think your
calibrated fingertip is telling
you someth ing about how
hot a devi ce is getti ng.)

Step 8. Relax . In my case I

shall ponder the acquisition
of a new device. Let 's sum
marize :

2 NXXX T ransis tor
(diss ipa t ing S WI

2SoC Ambient
Wilhout Heat Sink

Juocnon Temp.
Case Temp.

With Heat Sink
J unction Temp.
Case Temp.
Heat Sin k Temp.

For this example, a 25°C
ambient was assumed. Natu
rally the highest operati ng
ambient should be chosen for
thi s value.

Someti mes a specification
is given for power dissi pation
at 25°C with no heat sink. In
this case (Ta), the free air
dissipation was 1 Watt (this
would have told me right
away I could not use the
devi ce at all without a heat
si nk, because I was dissipat ing
5 W).

A flowchart of the fore
going method is given in Fig.
4. This flowc hart was also
used to gene rate a program in
BASI C on a 370 computer.

The Program

The Pele program can
input data in anyone of three
ways: (1) after each text
question; (2) after all the text
questions; or (3) directly,
without text questions. Pele
then calculates the junction
and case temperatures wit h
out a heat si nk and also the
junct io n, case and heat sink
temperatures when a heat
sink is used. It does both of
these at three different
ambient temperatures with
25°C ambient as the center
li ne value. If the power dissi
pated at 25° C (PO) exceeds
Ta, Pele will o nly print out
the "with hea t sink" tempera
tures. If the junction tem
peratures exceed the maxi
mu m inputted value , Pele will
pri nt out a caustic remark .
An actual probl em which was
run using Pele is shown in
Fig. 5. The Pele program is
listed in Fig. 6.

Finally, why name a pro
gram after a soccer player?
Didn 't you kno w? Pc!e is the
Hawaii an God of Fire . •

r--a full range, 5-function---,
3% digit multimeter

y..;:;/
. "

Jo. . .......- AST / S E R V O SYSTEMS, INC .
III OlE P\I8UC 000.00 _,,, I!IIU.fllllClo. ""SS 0' _

'''''1~'

RANGES
OC VOL TS: 0 to 1 1.999/19.99/199.9/1S00 Volts
AC VOL TS: 0 to 1.999'1 9.99 /199 .9/ 1000 Volts
DC CUR RENT: 0 to ±1.999/19 .99/199.9/ 1999 mA
AC CUR RENT: 0 to , .999 /1 9 .99/199.9 /1999 m A
RES ISTANCE: 0 to 199.9 nth rough 19 .99 Megohms (6 ranges!!
ACCURACIES
[See Specifications, back page, for detailed accuracy Slatements)
DC VOLTS: ±C.2" F.5. ±Q.2% of reading
l1000V ra nge: :!:O.S% F.5. ±Q.S% 01 readingl
AC VO LTS: ±Q.7% F.5. ±1'11. of read ing
11a ODV range: ti>.7% F .5 . ±2% of readi ng)
DC CURR ENT: to.S% F.5. ±a.S% of readi ng
(1000 mA range: ±C.S% F.S. 1 1.8% of readingl
AC CURR ENT: ±0.5% F.5. ±1.3% of reading
(1000 mA range: :!O.S% F.S. ±2.3% of reading)
RESISTANCE : :to.S% F.S. ±e.S% of reading
(10 megohm range: ±C.S" F .5. ±1 .8% of reading)

6:$7'

$169.0 0

Data Precision Model 134

SALE PRICE
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NEW-NEW-NEW
DC-5

SIMPLIFIED
VERSION

• easier assembly
• bigger digits
• 50% less soldering

6 DIGIT - 12/24 HOU R
Digital Clock Kit $22.95

FM Wire less
M ike Kit

S2_95

Transm it u p t o
3 00' to 8n v FM
b roadcast ra d io.

SenSitive mike input requires c ry st a l
ce ramic or dynamic mike. Runs on 3 10
9 v,

LED BLiNKY KIT
A great a ttention qe t ter w ich alt er
nate ly flas hes 2 Jum bo LEOs. Use fo r
name badges. buttons. o r wa rning type
panel ligh ts. Runs on 3 t o 9 vol ts.
Complete Kit $2 .95

741 OP-AMP SPECIAL 10 for $2_00

DC-4 includes a ll par ts a nd switches, dOM no t Include PC board. cese or t ransf o rme r. DC -4
will no t fi t in ease as shown above. Case s ize requ ired. 3" .Ie 5" .Ie 4 " .

SIREN KIT
$2.95

POWE R S UPP l V KIT ±15 V. +5 V
A c omp lete bench supp ly ! Dua l tracking
regu lator provides a djustable ±6 t o 15
Vol ts a t 1 00 rn A. wh ile a st abl e 3
terminal regula tor p rod uces 5 V at 1
A m p. Nowl 2 transformer design
permits 110/220 V opera tio n. Comp lete
with eu parts e KCept case and cord.
PS-3 Po we r S upply Kit $ 14.95

DECADE COUNTER
PARTS KIT

INCLU DES • 7490A decade COU n ter
. 74 75 latch

S2.95 . 74 47 LE D driver
• LED readou t
• Cu rrent lim it resis to rs

Com p le te with in struct ion a nd deta ils on
ho w t o bu ild an easy . lo w cost t reo.
cou nte r .

A complele l o ne d&coder on a single
pc board. Fea lu.as - 4 00 10 5000 Hz
adjusta ble frequency ran ge. vo ltage . egu 
lation. 567 IC, Usefu l for T ou c ht one
dec o ding. tone bu. st detection , FSK
demod. signaling, e tc. Use 7 units fo r 12
butt on louchtone decodin g.
Complete Kit . TO·l $4.95

2 00 m W
audio OUlput.
3 -6V cce-e 
tio n . Us e s
3- 45 O n m
spea ker ,

TONE DECODER KIT

•-,. ,-.----
544.95 KIT

B$Sem b led . . $59.9 5
E Kle nd Ihe ra nge 01
you r cOont er t o 6 00
MHz . Wor ks wi In
mOst anv cou nle r. Avai lable wi th most a ny
cou nte r. Availab le ki t o r assembled a nd
lested_Specify 7 10 O ' 7 100 witn ordar.

600 MHz PRESCALER

The best looking clock on the market is now easier t o buil d ! New f eatures too 
push-buttons to set time. larger .4" high readou ts and super detailed inst ructi ons.
The DeS comes compl ete with extruded alum inum case available in 5 colo rs. line
cord transformer. q ual ity PC board s and Polaro id lens filt er . Colors available :
gold, bronze. blue. si lver . black (specify).

The famoos RE c lan C power amp no w
ave ilebl e m eil order l Fo ur V'Ja IR in for 30
Watts out, 2 In fo r 15 cut, 1 in for 8 out .
Incred ible veloe. co mp le te w iln a ll pa rts.
instruc tio ns end deteils on T -R re lay. Fully
stable. outp ut snort proo f. infini te VSWR
protec ted ! C.e not iocluded.
Complete Kit $22.95

Mobile Version, .01% accuracy. 12 V de , .. . . ..•. . . . . . $2 5 .95
Alarm VIlI"Sioll. 12 hr . on ly . . . . . . ... • . . . ... . • . .. . . . • • • . .. . . • . . .. . . . • . .. . . $2 4.95
Tim e base kit , use wiln any 60 Hl cloc k ..... .......•...... ...... ............ $4.95

Take adva ntage o f a specia l one t ime deal o n facto ry prime m in i-d ip op-em ps. These
ONere house numbered for Xerox Corp.• but also have the 74 1 nu m ber printed on them.
This is t he LOWEST p rice in t he USA !

PC Board. dri lled and etche d . 3 " II 4 " ..••.. __ .•.•• . _•.•. . _ . • . . . .. . • • • . .. . . • . $2.95
Transformer. line cord t ype. 12 V ac . • . • , . .. • • • • .. . . . • . . . . • . . • . . . . • . . . . . . . • • 1 .98
Transformer. lug mount type. 12 V Ole . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • . • . ... • • • 1.49

l 00lAlf 15V FILTER CAP ._ ... _ .. _••... . .• 5 /$ 1.00

S Ll OE-P OT - 10 k linea r t aper .. ...•. ....... 4 /$ 1.00

MC 1458 75
MC4024 1 .9 5
74 10 7 35
74 143 . _•... , 3 .50
7805 , , 99
309K . _. . . . • 1.l9

LM56 7 1. 75
LM565 75
555 . . . . •.. . . ..50
556 . , .•.. . ..• .85
7490A 59
7447 _ .8 5

50/ 10.0 0
5O/t2.50
101 4.50
10 1 7 .00

.. • . . . . .25

. ... ....30

.. • __ ...50

. . __ . . • .75

IC SOCKETS
14 PIN
1 6 PIN
24 PIN
40 PI N

5/$ 1.00l 000V. 2.5 A DiODe

FERRITE BEADS with info and specs . • . . . . . 15 /$1 .00
6 Hol e Balun Beads , . , , , 51$ 1.00
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- - for the bionic brass pounder

(I) = 1.08 milliseconds x
(XXhex)
XX is any hex value fro m 0 1
to 7 F.

between le tters, and spaces
between words under pro
gram control. Reading and
wri ti ng into the t imer is just
like an R/W operation in
RAM me mory.

The features of the soft-
ware package are as fo llows:

1. Variable code speed
from 9 to over 1,000
words per minute (for
those of you who are
bionic brass pounders).
2. 256 character First
In, First Out (F IFO)
b uffer me mory for
typi ng ahead capabili ty.
The third page of RAM
(03 00-0 3 FF) is used for
this bu ffe r storage.
3. Configuration soft
ware (I/O assignments
and initializing) is pro
vided for instant "GO"
upon loadi ng, or power
t urn on, if t he user
decides to use PRO M
fo r th e progra m
storage.
4. The program resides
in a field of 256 bytes,
which lends itself well
to unexpanded systems
(i.e., using just the
memory available on
the KIM-I board).
5. Excellent learn ing
tool for self- instruction
in Morse code.
The fo lowing guidelines

were used for Morse code
character synthesis: DOT =
1(I); DASH = 3(1); SPACE =
1(I); Space between letters =
3(t); Space between words =
7(1).

The interval ti mer on the
KIM defines t he basic time
period, (t), under pro gram
cont ro l for charac te r t imi ng.
The duration of t his in terval
has been measured to be
about 1 .08 milliseconds,
multiplied by XXhex :

The ti ming interval (t) ranges
from 1.0 8 ms to 138.4 ms.
The program fetches the code
speed byte from 178£ in the
KIM RAM. Before program
execution is begun, the pro-

U P u ntil the recent
microprocessor boom, a

project such as a Morse key
board presented a formidable
design, construction, and
debugging project even for
t he well-versed hobbyist. The
program prese nted here is a
m u ch eas ie r softwa re
approach to this hardware
problem using the KIM·I
m ic rocomputer by MOS
Technology. The principles
used to design this program
are suited for other systems
equipped with a program
m a b le , read-wri te interval
t imer.

The KI M-I is equipped
with such a timing device
embedded wit hin the archi
tecture of its MCS6530
peripheral interface chip. This
addressable timer is used ex
tensively to define the timing
of dots, dashes, spaces, spaces

James W. Pollock WB2DFA
6 Terrace Avenult
New Egypl NJ 08533
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Morse Code Typer

~" I~t---ri~~.
811-2 ..
So>£. ~ ~~

Fig. 1. Schematic for Morse code keyboard hardware. The A
I/O port on the KIM is used as a parallel data link for the
ASCII keyboard and as a serial output for the Morse code.
This serial output con be used to switch a sidetone oscillator
and/or a CW transmitter.
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LSR instruction at 025 F
resto res the identity of the
parall el ASCII data by
shift ing it right one place.

As an example, assume
that the ASCII code for C is
in the accumulator after the
LSR instruction execution.
The ASCII code for C is
100 0011 or 43hex. This
value is transferred to the X
regi ster , then the accumulator
is loaded with data at the
calculated address of 0200 +
43 or 0243 as indexed by the
X register. 0243 is in the
LETTERS " lookup" table
port ion of the program. You
will no te that the contents of
this add ress is A4hex or
1010 01 002. The encoding
infor mation is contained
within this binary string.

Within thi s encoding byte
are :

1. The type of syllable
to be sy nt hesized:
dash-space or dot-space.
2. Th e number of
syllables that will be
synt hesized to make
that Morse code char
acter. A syllable de
fined herein is either a
dot-space or a dash
space pair.

The se paration of these "sub
codes" is performed by using
the AN D in struction in con
junction with a masking byte
that will extrac t the informa
tion we need to e xecute the
process.

To get the information in
the first six significant bits
from 1010 01 00, this byte is
ANDed with FQ,ex or 111 1
1100.

~02C~

~ .. , '.. n .... uPT
I Ex,r F"OW
.. .. ,.. _ .. .... I

,..sr ..ucno..s - .. -

have to invert it. I did this
with my keyboard by using
the 0 o ut put of the STROBE
one sho t .)

Charac ter Fetch
Upon completion of step

ping through the configura
tion software, the program
jumps to locat ion 02EO. If no
data has been entered into
the FIFO, the program enters
a HALT loop by branching
between 02EO and 02E3.
When data is loaded into the
FIFO via the ASCII key
board, the Y regi ster is incre
mented to a value greater
than the f iFO pointer in
address 17SF. When these
two registers are not equa l,
the character fetc h from the
FIFO begins and continues
until the FIFO pointer has
incremented up to the value
con tai ned in the Y register.
The Y register points how far
into the FIFO the last char
actcr was entered , white the
FIFO pointer designates t he
next character to be fetched
and processed . When the
FIFO pointer in 17BF incre
ments up to the value in the
Y register, the machine has
fi nally caught up to the ope r
ator, and the program re
enters the HALT loop.

From ASCII to Morse
The conversion of ASCII

into Morse code begins at
025C when a byte is fetched
from the FIFO. Since PA0
(bit zero of the A I/O port ) is
used as an output , the ASCII
entry ports have been shifted
up one bit fro m PA0. This
has the net effect of shift ing
the incoming data one bit to
the left , even before the com
puter has asked to receive it.
To co mpensate for thi s, the

Fig. 3. Software block diagram of inter rup t operat ion.

SENO )[lAS'" I02U·
SPooCE 02921
~,.

lOllS
.n 0 2891

,

key depressi on into successive
memory locations in the
FIFO buffer. This loading
process occurs at any time
during program execution, so
that the operator is synchro
nously independent of the
syste m. The interrupt routine
for loading keyboard data
occ u p ies a ddr e ss e s
02CC-02 D7. Each keyboard
stroke is sto red in successive
memory locations beginning
with 0300. The keyboa rd
STROBE pulse is used to
t rig ge r the non-maskable
interrupt (NMI) input of the
KIM to signal the micro
processor that data is avail
a b l e f or s t o ra ge a n d
processing. Thu s, the Morse
code keyboard is an interrupt
driven device. (NOTE: Please
o bserve the polarity of the
STROBE pu lse o ut of yo ur
ASC II keyb oard. The NM I
input of the KIM is normally
hlgh: if the STROBE pulse
o ut of yo ur keyboard is
normally low, then yo u will

... .<.0

1(29 )' (so oo DOT
O'MI ~E .......

1-----,

.. II..T' .....OlE ....0 To '0'

T I02001
COI< FIGUUlIOOI SOFT",U E
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Fig. 2. Program flow chart toe Morse code keyboard with
FIFO buffer .

gramme- must load the code
speed byte into 17 BE by
hand using the hex keyboard
on the KIM .

A value of 1Anex in loca
t ion 17BE yields a code speed
of approximately 43 words
per minute. A 20 wpm rate
can be programmed by enter
ing 37hex in 17SE. 7 F will
corres pond to 9 wpm.

The Morse characters are
synthesized in dot-space or
dash-space pairs. The co m
pleted characte r is followed
by a delay of 2(t ) to provide
a total spacing of 3(t ) so that
individual letters are easil y
discernible. This spacing is
added automatically by the
program, and docs not use
valuable FIFO memory space.
One depression of the SPACE
bar on the ASCII keyboard
provides a word spacing of
7(t ).

Character Loading
The software has an inter

rupt routine that loads each
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Program listing. osaa
''''"'..
"'''

., A
0242 " a

"00 AO LOA, ;mm Slafl, 0243 .. c
,,0> " 0244 ea 0
0202 .0 STA. abo Sol PA0 as O<l1PUI. PA1 l~rough PA7 as inpulS , 0245 0> e
ozoa or 0246 "

,
0"" " 0241 ca G
ceos A' LOA. imm 0248 "" 0

"'" 00 "''' 0' ,
"'" AA .., Cle. X _ Y~ISI"'. in lliali.~ PM. oa.. "

, LETIERS lookup table .
0206 AO 'AY and FIFO pointer (118 FI. "'.. '"

,
0209 eo "'A_ 0'''' u ,
020A 00 ""0 C2 "0200 " "''' " 0
020C • 0 STA. ... "''' ea 0
""0 " 0250 .. , . - - .
"0' " "'" O. 0 - - . -
'20' AO LOA. lmm 0252 ea ,
0210 CC 0253 oa s
02 11 '0 STA. abo Lood low bvle of NMI _to,. CC, in 17FA. 0254 at r
0212 .. 0255 za U
0213 " 02>6 .. V
021 4 AO LOA. imm 0'" sa W
0215 " ,2>6 ,. x - , , -
0216 ac "'A_ Load hOg/'> by te 01 NM I wclOf in I1F8. cess " V - . --
0217 " "" " z
"" " "''''0219 00 ceo "" .0 LOA. ~_ hId'> 1'le~1 cn.-.:ter Irom fiFO bul~.

"',. sc '"' Jump 10 FIFO 8un... feld'> .-oul"'~ 11 02EO. ""0 00
021B EO 025E oa
"'<0 0' 025F .. '" Shill feld'>ed datil 00Il bot to Ihe rlghllO pre.......
0210 0'''' ra etc identity of the ASCII cha'lICh>r.

"''' 0 261 AA ..,
021F 0'" W LOA. • abo Felch Mor. er><:odlng info from lhe lookup Uble
0'''' 00 se "Spoce bar " encode. 0,., 00 '" delined by 0200 + X.
022' M ,,.

"" """ .. 'OA case W STA. abo S-. looI< up ...1ue in I1BC.

"" A2 LOX. imm Load X _Ih 06 lor 1lt1 word IPIC"'lI- 02>6 ec
022' 00 0'" "'m ec '"' Jump 10 " ... delay ,oul'", 0"" cs CMP, imm Ctoed< ,Ileld>old <bu I,om FIFO .. .. ASCII code

"" A' caes " lor the QUESTION MARl( .

"" " ""A " "'0 8<anch 10 QUESTION MARl( masking OOUl ine al

"" ec '"' Jump 10 word -""'II r"" line group 11 02f1. 0'" se 02C1 if accumull1or " 36,,m " oaec cs CMP. imm Check illelched dala f,om F If 0 II an ASCII code
022 A " '''0 00 for the space lIa ,.
0228 oaee so "'0 If Ipace liar. Dranch 10 0228 fo' JMP 10 02F1,
' 22' CE COMMA Comma encode byte, Loo k liP val"" for (,l key, ,,,, ea
0220 te s« SK encode byte. Look up ...h.. lo r (.o. key. 0270 29 AND. imm ExITac1 syHable subcode.
' 22' se PERIOD Period encode byte. Look up val"" lor tl kry . 0211 sc
022' " OUESTION 0 .....1.... mark encode. Look up val... lor m key. 0212 .0 "'A_ Stote IYII.a.Ilo subcode in 1180.
,no '0 '. - -- -- ,m .0
.", '0 " ' -- -- "''' """ ao " "" AD LOA. ... f etch _ up ...1ue from H BC.
om '0 " "" ec

"" 00 '.' NUMBERS lookup tibia. "'22 """ ce -e "''' 29 AND, imm EXlract • of syl lables 10 boI generaled, IIr>d load into

"" es '6' "29 " X reg,ner.
0 231 cs T 027A AA m

"" " -a- -- _ . 027 B ac '"' J MP 10 0280 to a"" ,d l he lookup val"" for DEL key.
0 239 " " - - - - . on c 00
'''A ss ' - , - . AR encode byte. Look up val"" for r:I key. 0210 oa
0"' " - , , - , ON encode byte. Look up ...1"" for f;l kev. 027E

"" "" .0 'OEL'I- " ' -1 BT encode bvte. Look up value 10' (DELl kry .
0220 "" '0 CPX. imm

Since the carry f lag (C) thi s
time around is a O. a dot
space pair will be cranked
o ut.

The process cont inues
unt il a ll o f the syllables have
been synthesized, The num
ber of times that an ASL
instruction will o ccur in the
course of sending a complete
Morse code character is deter
mined by the three least sig
nificant bits, B2 B1 and Bo.
Isolating these bits is done by
ANDi ng the encode byte A4
with 07 as follows:

The fi rst four significant bits
are: 1, 0, 1 and 0. The 15
represent dashes and the Os
represent dots. The order in
whl ch dots and dashes will be
sent from the compu ter is
dictated by t he ari thmet ic
..hift left (ASL) inst ructio n.
The ASL instruct ion shifts bit
7 to the left , into the carry
bit, and zeros in to bit O. Thus
the result of the first shift is:

ICI 87 Be 8~ E4 8 3 82 81 Bo
101001000

Si nce the carry flag (C) is a 1,
a dash-space pa ir will be sent.
One more ASL will yield:

Ie ) 8 ] 86 eo; 84 B] 82 81 Bo
010010000

102
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1010 0 100

0 000 0 11 1

ooסס 0 100

(A 4)

(0 7 1

RE SU LT

The result of Case 11 is
transferred to the X register.
The X regi ster is decremented
for each (ASL) shi ft . When X
has been decremented to
OOhex, a complete cha racter
has bee n processed. In this
case, fou r (4) sy llables are
sent to synthesize the letter
" C" ( - , - , ),

All letters , numbers, punc
tuation and abbreviations are
processed In this manner.
Wh en X has bee n decre
mented to OOhex, the pro
gram branches to a sub
rou tine tha t adds two ext ra
timing intervals, 2 (t) , to the
last syllable so that letter
spacing is 3( t ). This sub
ro u t ine IS lo cated a t

02F(}.()2F6,
S y li ab le t imi ng a n d

spacing are don e by sub
routine groups that funnel
the program through one
central t ime delay loop,
0 2A E-Q2C6, for maximum
coding efficiency.

Special Keys

Provisions have been made
for " lookup " ta ble values for
generat ing abb reviat ions and
the pu nctuation marks used
most frequently by hams.

1. The colon (:) key is
coded 10 produce AR.
2. The semicolon (;)
key is coded to produce
DN,
3. The equals (= ) key is
coded to produce SK.



0'" 00 02C' 68 '"0"" so "0 II X • 0, complete ch..aeter _ .......1. Branch "" AA ,., Retore X 10 pre-.ubrout"... value.
02" 55 100209 to i""", 311l '!'aCing beI-"" leltl!"- 02C6 eo ers Relu<n from subrouti .....

02" <A oex 02e7 29 AND, im rn
0285 oa AS!.. aln 02'" "02" '0 Shift 1780 one bi t to the left . 1'<I monitor the 0"" " 'M'
"" " stal"" ot ttle c¥ry bit . 020A ""68 90 OCC ll t;¥ry (e) i . O. -..d dot-_ 1»". 020' oa
0289 '" 0= 'A

,,. S- )( on stxIc .
028A 20 '" 02CD .. 'HA
028' AO "" AO LOA. ...
0,"" " DASH-sPACE .ub<oullne grouP. 028A-lJ2'92 . "0> 00
0,"0 20 '" 0200 " Felch datal.om the key board. and load it in to
0'"'

., 0201 ss STA, y abo the FIFO butler, in location 0300. Y.
0,"' " 0202 00
0290 ec 'M' 0203 03

"'" ec 0204 68 '" Rnlore X 10 pr.,nte«upt v. lue.
029' oz "0' AA ,.,
0293 20 '" 0206 ca '""""

.,
020' .. '"02% oa "08

02% 20 '" DOT·SPACE "'Maul,.... 9''''' P. 0293-0298. 02'" 20 '" J"",p 10 LETIERS space, 3(tl. delay •...,h"".
029> ., OlOA ro
0298 02 020 8 02
oese ec 'M' 020e ec 'M' JMP 10 F IF O FETCH rou tine at 0 2EO.
029A ec 0200 <0
029' " Ol OE "0"'" 02"'
0290 ,,<0 CO cpy. abs

"'" 02El ""'" "" "OlAD 'A
,,. Save X On stack . "" so ,m HALT if I." ch..aeter in FIFO ....as proatSSO'd

OlAI " ' HA "" " when Y equal, contento of 178 F.
OlA2 A' LO X, imrn Load wilh 03 for delay 0' 3(11 lor DASH . 02E5 AO LOA. abo
"A3 03 02E6 "02A 4 " 'M' JMP 10 delay tOUI'~ R 02A8, "" "02A 5 AS 02" AA ,.,
"AS 02 02E9 " INC. abs
02A1 BA ". Save X on"-. ".. ""A' .. ' HA 02" "02A9 ., LOX. ;mm Load X Wllh 01 lor delay 01 l h), 02EC ec 'M' JMP 10 l.-tch nul chao-oct.. from FIFO.
"AA or 02EO sc
02A8 ee INC, l b. TOggle PA0. 02EE 02
02AC 00 02E f
"AO " 02FO 'A

,,.
02AE CA ", 02F\ .. ' HA Save X on aad< .
02AF AO LOA, abs u..l codo 1I>eed byte inlO I i......... 02f 2 A' LOX . Imm

oeec " "" 0' Load X "";Ih 02 10< I 101-11Illla' t ime de'-v
029' " "" ec 'M' 01 3h) bet~ Ietlerf.

"82 BD STA. lbo 02F5 ..
0283 " 02f6 02
0284 " 02F1 20 '" JMP (0 word llllCl, 7!l1. l ime delay al 0221.
0285 CO CM?, lb. Walch l ime. for COlOn( pa,sad 00, OlF8 "0286 " 02F9 02

"" " 02FA ec 'M' JMP 10 FIFO FETCH.
0288 30 'M' If I ...... his I"'''''l! ou t. br_lI,o check if .xJil iono l "" <0

"89 03 li.... !*'iods .... 10 be done. "" "028A " 'M' Jump bIcI< 10 recornpare t-'- oulptll . 02FO

"88 B5 ""02BC oa ""0280 <0 CPX. imm Oled X 1m add,lional del ay, 10 be do.... ,
OlB E 00
Ol8F eo "0 If X • O. interva l ( iming i, co"",I.,•. PROGRAM 8UFFERS
02CO 03 t7BF FIFO JIOinler.

02" ec 'M' JMP hick 10 ~Iood I"ne.-. t7BE Code 'I-.:l byte.
Q2C2 .. t780 Svi llbll enoode 1101"9", !he ASL i, pe.-Io.-med on tllil IOClllon.
02C3 ca t7BC l.ookup ~_ bull.. IIOf•.

4 , The DEL key IS

coded to produce BT.
5 . The period (.),
comma (,). ansi the
question mar k (?) keys
have been coded to pro
du ce the ir respecti ve
Morse code equivalen ts.

Operating Hints

In the inte rest of rmm
rm zmg program listing re
quirements, the LETTE RS
lookup table, 024O-025A.
was designed arou nd the
u p pe rcase alphabet char
acters . The lower case alphas
have been omitted for t wo
reasons:

1. There is no distinc
t ion between upper and
lower case letters in

Mo rse co de.
2 . About 99.9% of
exi s t ing soft ware is
wriuen in upper case,
and most teletypes,
term inals, and ASC II
keyboards that don 't
have the upper/ lower
case feature are coded
for the upper case
le tters . Shift and lower
case characters are not
permi tted.
The first step in the sta rt

up is loading th e program.
Since the listing is qui te
lengthy, loading the program
by using the hex keyboard
each t ime the power is turned
on is somewhat of a pain in
the ASC IL I suggest that after
you have checked your data

e ntries, you take advan
tage of the audio tape dump
program and hardware that is
a lready o n the KIM, so that
you will have it permanently
stored . Loading the com pu ter
from the casse tte takes about
40 seconds fo r th is parti cular
program.

During the loading o pera
tion, the sidetone o scilla tor
and transmitter switch will be
enabled. A toggle switch, in
series with the speaker to
t emporaril y disconnect it
until the system is configured
by the software. is recom
mended.

Be fo re you pass GO. be
sure that yo u load the code
speed byte in location 17BE.
Use values less than or equa l

to 7 F. In order to change the
code speed after you have the
program running, you will
have to stop the program and
load 17BE from the he x key
board .

Since the KIM is a rela
t ively new mach ine with litt le
software support, you may
have to move the program
buffers, 17BC17BF, to some
other locatio ns in the RAM
memory space as ne w hard
ware and soft ware are intro
du ced and marketed . I chose
to use those locations because
they reside in the 64 byte
RAM in the 6530 interface
chip. This st ill leaves pages 00
and 01 free for expanding the
program within the confines
o f my une xpanded wstem. e

>03 ~



Robert C. Rae WB4WRH
1921 Dogwoo d Lane
Vienna VA 22180

The First Time!

It Works!

memory board

Upon examini ng the two
rem a in in g documents, I
found a multicolor full size
printed circuit board layout
and a beauti fu ll y do ne fo ld
o ut schematic of the board
circuitry.

My enjoyment increased as
I began co nst ruction. I fol
lowed the instructions and
the memor y began to take
shape. First I installed the
d iodes, then the resistors,
next the regulators, and then
th e addre ss se lect io n
swi tches. Oh yes, and the
sockets! This kit was suppl ied
wit h socke ts for all ICs! I was
becoming convinced that a
tre me ndous a mo u n t of
thought had gone into the
planning of this kit.

Anoth er thing that struck
me as I cont inued to build
the kit was that all the holes
were the correct size. Not
once did I have to file down a
lead and stand on my pli ers
to insert a com ponent lead
through the boa rd.

The soc kets fell into pl ace
and I even tried to make a
solder bridge on the board,
but was unable to accomplish
this due to the almost fool
proof solder mask. I was now
convinced that an yone could
build this kit wi thout error if
he s imply followed t he
instruct ions. The last item of
construction was the place
ment of the capacitors and
this also went without a
hitc h.

Now for the ICs. As I
began to insert the ICs in the
soc ke ts, another thought
st ruck me. It was impossible
to damage them with the o ld
soldering iron.

Finished ! I quickly looked
the board over wi th my
magnifying glass and, fi nding
no pro blems, placed it before
me wit h a sigh. Aft er gloati ng
for a few minutes, I picked
up the card and headed for
the computer. Snapping the
address switches into the
prope r position, I then placed
the board in the slot and
prepared myself for the big
moment. The familiar cl ick of
the power switch seemed to
be more meaningful and the
whir of the fan and light ing

quic k ly to re o pen the
package that contai ned the
boa rd and exa mined it. It was
beautiful! Not only was it
first class in appeara nce, but
it had no ju mper wi re holes.
It had a solder mask on both
sides and was si lk screened on
the co mponent side. And,
there was an assembly manual
and two other documents.

I began reading the manual
an d, to my surprise, I could
understand it. It was written
in modern English, an d even I
could un d erstand it. It
described the assembly, in
sta llatlon and sta ndby battery
hookup . The theory of opera
tion was described so tha t it
cou ld be easily interfaced
wi th a home brew project.
Could it be that this manu al
was written for the hobbyist ?

Tw o m ore p lea sa nt
sur prises were yet to come.

gripped with fear, realizing
that the interest on my
money would probably be
collected by the company for
some t ime, at my expe nse. I
resigned myself to receiving
the memory board in 1977.

On June 23rd the po stman
came carrying a bo x three
inches dee p and a foot
square. Sure enough, it was
fro m Seals Elect ron ics. I
didn' t open the box for a
lon g whi le ; I just sta red at the
box in disbelief and was
someho w comforted by its
shape. Th is must be a good
sign, I tho ught .

Finally, I opened the box
and peered inside. What a
pleasant surprise. I viewed a
large plastic envelo pe that
contained four smaller part s
packages. All of the co mpo
nen ts were of top quality.
But what about the board? I

the Seals Electronics- -

I t all started while I was
loo king thro ugh the June

issue of 73 and came upon an
ad for an 8K memory board.
Th is particular ad made me
realize that if the clai ms of
the manufactu rer were t rue ,
this board woul d be a very
nice addition to my computer
system.

Upon investiga t ion of the
man ufact urer of this particu
lar board (Seals Electro nics)
at the local computer club , I
heard a very strange ru mor.
That is, that it was possible to
obtain thi s 8K sta t ic memor y
board in only 10 days fro m
the date that the orde r was
received. I was quite sure that
it was actually 100 days, but
the temptat ion was more
than I could resist. On June
16th I placed my order.

As soon as I dropped the
order in the box I was
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'~s the designer of the
very first frequency
counter; I congratulate
you on a very neat design
at an excellent price.
Performance of this counter
is really impressive..."

;e.4"~;rC#..~
A. K. Dickey 7
Prctesscnat Electrical Engineer
rOes.gner of the world's first frequency
counter al Berkeley Sctenunc. 1949)

Thank-you, Mr. Dickey.
Thousands more who own Hutco frequency counters proudly agree.
Since 1974, Hufco has made counters and "counter-offers" that satisfy peop le to no end. The
Hufco combination - a rock-bottom price and sky-high quality- is proving a very popular duo.
Here are three good examples why:

•

, , n
c 'u 8$'-{

-
-

A 30mHz or 250mHz (6-digit)
frequency counter - proven best
sellers!

(30mHz kit )
599,95 assembled

69.95

119.95
(250mHz kll)
513995 assembled

p - - - - - - - - -Please send me:

I
I

SOO mHl frequency counte r - 16995 k'L'199 95 assembled
tenccse check or money order I

...J 250 m Hz frequency counter . 119 95 k,!'139 95 assembled
te ooose chock or money order I
30 mHl lrequency counter - 69 95 k,t 99 95 assembled
reocose cneoc or money order I

I
...J ln fo r rnahon on Other handy Hufco products.

Name _

I Address - - - ------------
O tyiState/lp _

I Ma il to : H , Bo x 357, Dept. R,
• U CO Pro vo, Utah 84601 801/375-8566

" " "··vu "'",)
V u c'

(500 mHz k~1

519995 assembled

A 500 mHz (6-digit) frequency
counter for under 40 cents per mHz!
Figure 11 out. Itadds up to unheard-of sawqs With guaranteed
quaUy to match and exceed the overpriced brands. l et us
prove It to you today.

No wonder people
respect the Hufco name.

Incidentally, YOU'll also find it on
economically-priced digital display
adapters, voice-operated
transmits, power mike adapters,
CB/Ham timers, and more.
Interested?
Rush us this coupon today.

169.95



IC-245
146 MHz FM 10 W

TRANSCEIVER

FM I 44-10SXRII

D ICOM HEWl

By this t ime I was com
plete ly sold o n my new 8K
me mory. I was patting myself
o n the back for what I
tho ught was ex tremely good
jud gment o n my part in
select ing such a nice pi ece of
equipment. (I have not been
noted fo r this qua li ty in the
pasL)

I pondered for some time
after the completion of this
testing to be sure that
noth ing else coul d be done by
me to break down the resis
tance of the memory.

It t he n occurred to me
that perhaps a good test
woul d be to operate t he
mem ory with a disc o perat ing
system. Since I happened to
have a brother-in-law with
suc h a svstem, it seemed that
a t rip to his place was in
o rder .

Upon arr ival, we installed
the memory board in his
compute r and, as you have
probabl y guessed , it worked
perfectl y.

In conclusio n, I wo uld like
to take my hat off to the
fo lks at "Seals Elec tronics,"
and to what I believe is a long
awaited answer to the dreams
of the computer hobbyist. It
is obvious that they have
done their homework in
producing a ki t which can be
built with more than a
reasonable expectat ion that it
will work when fi nished.

If you plan to purchase
memory in the future (and
who doesn't "], be sure to
incl ude this onc on your list
of considerat ions. I think
you'll be very happy with
it. •

Pt. ... Cell or W.II. for Sp. c l.1 De.1!

IC 22S·5 . KDK FM 144'5 . YEASU
ALL YOUR 2 METER FM NEEDS

W. B. COMMUNICATIONS
16401 SW_142nd Ave · Miami, Fla 33177

TELEPHONE (305) 253-7440

SAVE

ground, and when power is
interru pted, the me mory is
automatically switched to the
standby source to retain
memory content.

To tes t t his fea ture of the
memory, I co nstructed a
simple power supply capabl e
of maintaining three volts
undcr load when co nnected
to thc memory while the
computer was turned off. I
then sol dered a small piece of
wire o n the free end of the
extender board at locat ion
14. The positive lead fro m
thc supply was conn ected to
thi s wire and th e negati ve
lead from the supply was
connec ted to logic ground
[pin 50).

Not wanting to start in a
small way, I loaded BASI C in
the memory and immediately
turned off the power. I
waited for a few minutes,
sw i tched on the power,
reloaded the first byt e of data
(location 0) that was lost by
thc compute r, depressed the
run switch and up ca rne
BASIC. This was a m ilestone
in thc operation of my
computer system.

I then decided that a
longer period of testing was
necd ed . I fol lo wed the same
procedure as before , but this
t ime 1 left the computer off
fo r 24 hours .

When I returned to re sume
tes t ing I fir st touched the
mcmory regulator heat sinks
to determine whet her cooling
would be necessary during
sta ndby operat ion. They were
cool! When I powercd u p the
machine as before, BASIC
came up without a problem.

~--.....-----.

COAKIT
P.O. BOX IOI.A, DUMONT, N . J . 07626
IF .. AUDIO CONNICTOIS .. ACClnOll1S

S PL1U UH~ malo SUO 1 "lIS' UH~ " Onl
, SOli' UHF tnu," 0- 9 10 aclap'o, n .B

lernalo SUlI I UlO U41U UHFs"I ;<o n.4'
' UG I1'i/U ad a" ,o . SI.M I UG MJ / U UHF .plOce U .7li
, UG IJ. / U ad ap' o. I I.M J UGl 64i U INC ma l. U .J'G
1 'US"O ".'_·0. J UG IOfo4 ' U IN C

VHF mo' . $1.15 <~o.. ;. f.m ol. ~ $2.•
z ,ust VHF , ,, 10'0 U . IO I lI'.'ol., Arre. . ....
I MJSt VHF ·T· U .IO ,0_1, • • UHF __ $2.B

A.LL IU MS ,0STl' A. ID _ foIO C.O.C: .
KU: :?Et U NO FOl HiE CAT ....LOG A~.:.T.:t

COMPUTER HOBBYISTS!
Nationwide Classified Ad Newsletter

Buy & Sell Hardware & Softwa re
new/used /unique/low-cost

$3 .75 fo r 18 issues .
Free sample issue on request.
ON_ LINE NEWSLETTER

24695 Santa Cruz Hwv.• Los Gatos
'- CA 95030

nected my ammeter bet ween
the two remain! ng leads.

The next step was to
instal l two dynamic boa rds to
give a to tal of 8K of memory.
Placing them in the test loca
tion , I then applied power
and recorded the ammeter
reading.

I repea ted this process
with the two rema ining
power leads to the boards,
and recorded the resul ts.

Now for the new memory
board. I installed it in the
same manner and measured
the five vol t power line (the
o nly one required for the ncw
mem ory ).

Aft er com p a ri ng the
results, I was surprised to find
that the new low power static
board consumed o nly twe nty
percent more power tha n the
two dy namic boards . For all
practical purposes, the power
consumpt ion is an even swap.

Not being one who gi ves in
eas ily, I continued my
testing. Thi s parti cular board
was adver t ised as having the
memory of an elephant, or
some thing to that effect. So I
proceeded to exa mine this
aspect of its operation.

There is a very unique
feature bu ilt into this board;
that is, t here is a diode
switching network between
the no rmal power line to the
me mory and th e batte ry
sta ndby line to the memory
that is brought in on pin 14
of the memory board. (This
pos it io n is not used o n the
bus line of the Altair and
othe r simi lar com pu te rs.)
Th is means you can connect a
battery across pin 14 and

from
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of the LEOs joined in to
indicate t hat all was okay .

Now for the test. First I
addressed t he me mory a nd
deposited a few bytes of data .
Everything seemed to be
worki ng. Next I loaded
BASIC into the memory and
it work ed fl awlessly . It
worke d! And the first time,
100 .

When my wife ca lled me
to empty the garbage I real
ized that I was no t dreaming.
I bega n to conside r what
performance tests I might use
to prove that thi s memory
board was not all that it was
cracked up to be . I was really
challenged now, and was
determined to find a problem
with this board. After all,
there just had to be some
shortcomings somewhere!
Besides, my reputation as a
ske ptic was at stake.

With these puri st conce pts
in mind , I set out to test my
newly co nstructed memo ry
board .

My first plan of attack was
to prove that no static
memory could come close to
my present dynamic memory
in low power consumption.
To accomplish this, I cut the
three power leads between
my last exte nder board and
the other boards connected
to th e computer bus. I
stri pped o nc quarter inc h of
insul at ion from the free ends
of all leads and melted some
solder on the exposed wire to
aid in soldering them during
testing. I thcn resoldered two
of the power leads, restoring
normal operation to those
two sources of power. I con-

~I
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William Hosking W1JSW
8626 E. CJallmdon
Scottsdale AZ 85251

back off locally after it had
bee n functioned o n. The
application and the problem
led me to the circuit mod ifi
cat ion shown in Fig. 1. The
o nly change that had to be
made was to add two diodes
such as 1N41 48s or 1N91 4s
to the inputs of the " off'
NAND gate and a normally
open push-bu tton switch. The
switch then shorts the d iodes
to ground, causing the outpu t
o f the gate to go high and
reset the out put latch . In thi s
case the user mou nted the
small push-button directly on
the front panel of his com
mercial base station and the
ci rcuit board fits easily inside
the radio. He is using the
decoder relay contacts to
interrupt the spea ker audio.

This is just one of many
possible applications. Many
people have built the ci rcuit
to control autopatches using
a " ... on and "#" off. If you
have used this circuit for
some neat application, I
wou ld be very happy to hear
fro m you . •

better
station speaker audio on and
off. He could do the receiver
m od ificat ion himself and
then acoustica lly couple the
touchtones in his mobile
radi o.

The only problem th at
came up with this arrange
ment was that the wife
couldn't turn the speaker

Updated
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TT Decoder
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The New Improved

truck, and uses them to con
tact his wife for messages,
etc . The channel he is on is a
com mon user channel with
man y other subscribe rs. His
wife, as do man y others, got
tired of hearing all the o ther
chatter o n the radio all the
time. The man deci ded to use
my decoder to turn his base
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O ne of the things I have
enjoyed most since I

started writing for 73 has
been the intercha nge of ideas
wi th readers. I am always
getting new ideas from ca lls
and letters. My recen t arti cle
on a IT decoder (April,
1976, p. 52) probably gener
ated more interest and appli
cations than any of the
others. This short article is to
share a couple wi th you.

Most users had to build up
a supply or regulator in order
to get the 5 volts required by
the decoder board and , si nce
I had quite a bit of room left
on the board, I subsequently
got the artwork redone to
include an LM309H ty pe
regulator on the board. It
worked out nicely and the
re gu lator pads can be
jumpered if the regulator is
not wanted.

It 's funny how small
thi ng; can slip by, particu
larly where printed circu it
boards are concerne d. After I
had wired several of the
boards for people, I su dde nly
real ized that I had not
provided a PC pad for the
negative power lead . . . back
to artwork changes again.

A ham in the area who
also uses commercial rad io
services came up wi th an
excellent app lication and very
useful modification of the
basic circui t and board . The
man has a business radio in
his home and one in his

Fig. 1. Tone decoder with added regulator circuit and manual reset circuit. Diodes Dl and D2
(l N4148/ 1N914) are added to the circuit board and 51 shorts their junction to ground. Printed
circuit boards are available from CONTACT Electronic Research and Development, 35 W.
Fairmont, Tempe AZ 85281 for $5.50 postpaid. Wired and tested versions are also available.

'.7



electronically flipped around
and discharged.

The fol lowing oscillator
circuits are not the simplest
form of posi tive to negative
supply genera tors possible.
St i ll simpler circuits are
possible but they require
special tr ansformers, whe reas
the tw o circuits sho wn need
only simple, readily available
parts.

The circu it of Fig. 1 (a) is
basically just an audio oscil
Iator with a transformer
coupled output. It can be
const ruc ted using a wi de
variet y o f PNP general
purpose t ransistors and with
t ransfo rmers having varying
turns rat ios so that output
vol tages of from 6 volts to 20
volts can be obtained. The
secondary vo! tage is then
rectified using a standa rd
bridge rectifi er ci rcuit and a
500 mF filter capacitor . Not
too much fi lteri ng is required
since the osc illator produ ces a
fairly good sine wave ou tput.
One may have to connect
miniature transistor output
transformers back-to-hack to

•minus

The

plus to

basis of the circuits that are
used these days to generate
that needed negat ive supply
potential.

Basically, there are two
approaches that can be used
to generate a negat ive ground
potential when only a posi 
t ive to ground potential is
available. One is to build an
oscillator (any where from
audio to rf) which has a
t ransformer outpu t isolated
from grou nd. The trans
fo rmer output is treated like
the secondary of an ac trans
fo rmer (rec t ified and fi ltered)
to produce a negat ive voltage.
In tube days, rf oscillators
were popular because high
voltages for bias purposes
could be develo ped across
the ir tu ned circuits. The
other basic app roach is to use
a switching circuit to charge a
capaci tor with a positi ve
supply . But , between charg
ing interval s, add itional c ir
cuit ry literally lifts the
capaci tor up and turns it
aroun d wi th respec t to
ground, and it sup plies a neg
at ive potent ial. So, the capac
itor is alternately charged and

--

Polarity Changers
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remember that this was also a
problem then for mobile
operation when tubes re
quired a negative bias voltage.
Th e u su al solution was
ano ther winding o n a vibrator
power supply transformer or
on a dynamotor. But, some
manufacturers even then did
tr y mo re i ngenious ap
proaches, and they are the
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Fig. J• Two forms of oscillator circuits which can be used to
form a negative voltage supotv. Output voltages and currents
are available over a wide range depending on the transistors
and transformers used Cl5 explained in the text.

A problem often arises
with some Ie or tran

sistor circuits when just a
modest amount of negative
vol tage is needed to bias a
switching circuit or to power
an Ie circuit stage tha t works
best when it is powered fro m
equal positive and negat ive
supply potentials. For home
sta t ion equipment, this situa
tion is easily resolved by
constructing a power supply
which provides the necessary
positive and negative outputs.
For battery-opera ted equip
ment, an extra battery can
always be provided, but this
adds to bulk, eventual cost
and perhaps even erratic
operation at some time si nce
the separate batteries used for
positive and negative supply
voltages will not age at the
same r ate. The greatest
problem is usually with
adapting such circ uits to
mobile operation where only
+12 volts is available. Ei ther
a battery for a negative sup
ply has to he used , the circuit
modifi ed for single supply
operation or, as is usually the
case, the idea given up of
using a particular circuit for
mobile operation.

This ar t icle describes a
number of ways by which a
negati ve supply voltage can
be generated when only a
posi tive sou rce is available.
Those who still remember
vacuu m tubes may also
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Fig. 2. The inexpensive 555 timer tc is the heart of this
negative supply which provides a variable output up to -10
volts. Note that the 1 mF capacitor by pin 3 is not an
electrolytic type.

:r '

as the seco nd 1N914 con
ducts. The output 1 mF ca
pacitor now has a voltage
across it wh ich is negat ive
referenced to ground. This
transfer of charge be tween
capaci tors co nt inues until the
voltage bui ldup across the
ou tpu t 1 mF ca paci to r breaks
down the zener diode . Then,
the 2N39Q4 is turned off and
the transfer of cha rge stops
u nt il th e load current drain
agai n causes the output vo lt
age to fall be low the zene r
voltage. Thus, the ci rcuit is
set f- regulatory.

The ci rcuit as shown will
produce o nly 5 volts negative
output f rom a positive 15
volt supply. Th is can be
increased by using the alter
n at ive vol tage multiplying
circu it shown in Fig. 3 to
produce -1 5 vol ts. ·12 vol ts
can be produced from a posi
tive 12 volt supply with t he
same circuit by using an
ap proximately 13 volt zener.
Th e 74C901 hex-inverter
operates from up to a posit ive
15 volt supply and can
produce a full -15 volts when
used wi th the voltage multi
plying ci rcuit. However, if
only a posit ive 5 volt source
is avai lable and -5 volts is
needed, the basic ci rcuit of
Fig. 3 with the vol tage mul ti
plying circuit can be used
with a simple SN7404 hex
inverter. An approximate 5.6
volt zener will suffice for the
zener reference diode in the
base ci rcuit of the 2N3904.-
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output voltage decreases, the
2 N2222 is turned further on,
causing the cont rol vol tage on
pin 5 to come closer to
ground and hence to increase
the pulse ou tput rate. This, in
tu rn, cha rges up the o utput
10 mF capaci tor more often
and brings up its voltage. The
quality of the regulat ion
depends on th e output cur
rent demanded. It is abo ut
5% at 10 mA output. Greater
outputs can be supplied but
then th e regulation will
become poor.

F ig. 3 shows anothe r
supply/regulator circui t that
can supply fixed outpu t volt
ages over the range of about
-5 volt../30 rnA to -15
vol ts/13 mA fro m a +15 volt
supply. Thus, it can supply a
bit more current than the
circui t of Fig. 2 and can
supply ·1 2 or ·15 volts when
a +12 or +15 volt source is
available, whic h is an ad van
tage in many applications
using opera tional amplifiers.
The circuit uses an IC hex
inverter and a single t ran
sistor. Two of the inverters
form a square wave oscillator.
The other fou r inverters are
paralleled as drive rs. When
t he output goes posi tive
referenced to ground , th e 1
mF capacitor cha rges thro ugh
the 1N91 4 going to the col
lector of the 2N3904. When
the output goes towards
grou nd, c harge is transferred
from the fi rst 1 m F capacitor
to the out put 1 m F capaci tor

Fig. 3. Negative vottaoe generation circuit using a hex-inverter
lC. If the multiplier circuit is inserted between points X-X, the
basic output voltage will be the some as the positive supply
voltage. The rener in the base of the 2N3904 must atways be
rated at 0.6 to 1 volt more than the final neoative output
voltage.

the circuit requi res th at a bit
more elaborate filteri ng be
done, as shown in Fig. 1(b),
to get a smooth dc outpu t.
Also, square wave generators
wil l have rich harmonic out
puts. The 7 kHz operating
frequency for th e multivibra
tor is a co mpro mise between
an ope rat ing freq uency th at is
above the audio range of
most aud io co mmunications
circuits with whic h it is li kely
to be used and yet within the
efficient frequency operating
range of mos t inexpensive
transfo rmers. Nonethe less, if
th e supply is to be used with
rf circuit ry, careful power
s upply bypassing to th e
mul ti vibr a t or an d even
shieldi ng in extreme cases
may be necessary to prevent
hash in th e rf ci rcuits.

The circuits of Fig. 1
shoul d satisfy mos t needs and
can be built reasonab ly
inexpensively. However, in
these days of ICs, it wou ld
not be fair to o mit some
mo re sop hist ica te d ap
proaches to the negati ve
supply voltage probl em. Both
o f th e follo wing ci rcuits
appeared o riginall y in Elec
tronics and provi de negative
vol tage generat ion along wi th
regulat ion of the output
voltage.

Fig. 2 uses the ubiqu ito us
555 IC timer. The 555 is
operated as a free-running
pulse generator. The pulse
out put frequency and pulse
wi dth are basically set by the
RC co mponents be tween pins
7, 6, 2 and 1. However, a
co ntro l voltage ap plied to pin
5 can vary the pulse repe ti
t ion rate. Output is taken
from pin 3 where first a
capacitor isolates the o utput
from a grou nd reference and
then the outpu t is rectified
and fi ltered. The output
voltage level can be set any
where from 0 to -10 volts by
the poten tiometer in the base
of the 2N2222. This potenti
ometer, for any given setti ng,
compares th e o utput voltage
to the supply voltage. If the
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ob t ain a desired output
voltage, depending on which
types are available locally.
For instance, one might use a
400 CT to 8 Ohm trans
former back-to-back wi th an
8 Ohm to 10 k transformer to
get a voltage step-up. Some
e x pe riment ing and bread
boardi ng is necessary, but
just abou t any desired voltage
can be ge nera ted by using
differen t t ransformer ratios
and types of rectifier circuits
(half wave, full wave or
bridge). Generally, using low
power transistors and the
usual 99 cent 300 mW tran
sistor transformers, output
loads of up to 10 mA can be
accommoda ted.

Fig. 1(b) is a standa rd
multivibrator circuit with
co mponent values chosen so
it o perates at about 7 kHz.
The idea is basi cally the same
as in Fig. 1(a), but th is circui t
produces a square wave o ut
put and, depending upon the
power transistor used , output
currents of an Ampere or
more can be generated at
various voltage levels. Some
24 CT fil ament transformers
wi ll work well in this circuit.
Oth erwise, standard transi stor
out put t ransformers have to
be used either si ngly or back
to-back to get the desired
step-up in vol tage. Transistor
o utput transformers or inter
stage transfo rmers rated as 1
Watt, such as Stancor TA-4 or
Allied 6T8 HF, wi ll do nicely
wi th any of th e low/medium
power transistors men tioned
in Fig. 1(b) to produce ou t
puts in the 12 to 15 volt
range at up to 100 mA load.
The square wave output of
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Repeaters New Zealand

- - quite a few

Fred Johnson ZL2AMJ
15 Fjel d Street
Upper HUll, Ne w Zea land

The Mount Cltmte FM repeater. Note the battery (below) and
antenna filter box (left bottom).

110

F M repeaters hit ZL some
five years ago , and si nce

then have spread across the
land. Wit h a popu lation of
4800 licensed amateu rs, some
24 FM repeaters are now in
operati on , or about to
become operat ional.

New Zealand is a land of
mountains, lakes, rolling hills
and open plains, and repeat
ers have helped to make VHF
popul ar by overcoming
terrain probl ems. The land in
the region of Wellington , the
capi tal , is all hills and valleys.
People live in the valleys, and
wi thout repeaters VHF opera
t ion would be very limited
for all but a few operators
with hilltop sites.

The national radio ama
teur body is the New Zealand
Association of Radio Trans
miners (NZA RT), which has
75 branches. The licensing
authority is the New Zealand
Post Office (NZPO). NZART
set up a committee some
years ago to develop a band
plan for the two meter band
and to coordinate repeater
development. In addition to
the FM repeaters, some areas
also have an AM repeater , and
there is at leas t one two
meter beacon stat ion in each
of the four ZL call districts.

ZL amateurs are fortunate
in th at the NZPO, while
retaining the ri ght to issue the
license for a repeater, accepts
to a large extent the views
and requests of the VHF
committee. So the ama teurs

have the responsible task of
organizing their own band
and repeater plan, ultimate ly
see king an NZPO license
when all the various negotia
tions about sites, access, and
other responsibilities have
been ironed ou t and the need
for the proposed repeater has
bee n established. Most repeat
ers have bee n established to
meet a Civil Defense or an
Amateur Radio Emergency
Corps requirement.

In the event o f some
disaster or emergency , the
amateurs turn out to provide
commu nications for the
Search and Rescue Organiza
t ion, the police , or Civi l
Defense authorit ies. Each
NZART branch has an " E"
series of callsigns allocated so
that it is easy to tell when
emergency traffic is using a
repeater. For example, the
Uppe r Hun branc h has the
ca ll se ries Z L2ELA to
ZL2 ELZ available. When E
calls are heard on the repeat
er, no rmal amateur chitchat
stops to allow the emergency
t raffic prior ity.

The rela t ionship between
New Zealand radio amateurs
and the New Zealand Post
Office is extremely good and
in this we are very fo rtunate.
New Zealand is one count ry
whe re amateu r radio is under
stood and supported by the
au thori ties. In this regard, the
IARU problems with WARC
1979 get bo th NZART and
NZPO support.



Channel A - 146 .20/ 145.50
Channel B - 146.22 5/14 5.525
Channel C - 146.30/145.60
Channel D - 146.35/145.65
Channel E - 146.40/14 5.70
Channel F - 146.45/ 14 5.75

The two meter band plan
started out with fou r FM
repeater channels and this
was later ex tended to six. It
can again be exte nded if
fou nd to be necessary . The
fol lowing channels are in
current use:
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good weather access, 11 miles
from the Upper Hutt branch
NZA RT clubrooms. The site
is so me times snowed in
during winter.

A 200 yard long power
cable trench was d ug into th e
hilltop by branch members to
get th e 230 volt 50 Hz su pply
to feed the repeater. This is
taken from a local microwave
stat ion.

The power supply au thor
it y had to erec t an overhead
line o n poles to suppl y the
m icrowave stat ion. After
some talking they agreed to
provide an antenna pole for
t he repeater. Th is they
delivered by heli copter and
lowered into the hole 
which they also dug!

Financ ing for the installa
tion was obtained by selli ng
kit sets for various branch
construction projec ts. One
such project was an FM
transceiver kit known as the
" O imie Transceiver." Some
110 of these were sold as kits
and a re in current use on
va rio us re pe a te rs. Bu lk
buy ing of component s and no
labor or overhead charges
e nable branches to raise
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Map of tew Zealand showing location and channel of two
meter band FM repeaters.

fo r this background.
The highest repeater is on

Mou nt Egmont, an 8620 foot
high volcano. The repeater is
sited about 3500 feet up
the eastern slope of the
mountain . One repeater (at
New Pl ymouth ) is dest ined to
be sited on top of a 600 fo ot
power station chimney. Most
amateu r repeaters live on
someo ne e lse's premises,
ge n e rally owned by the
N ZPO, th e Broadcast ing
Cou ncilor the Ctvil Aviation
a u t ho r ities. One repeater
which has its own hut is the
Mount Climie repeater on
"Channel Charlie," for whic h
I am trustee.

Establishing "Charl ie" has
probab ly bee n typical of
s e tt in g up a r ep eat er
anywhere : Negot iati ons for
si te , underground power
cable to the site, a building, a
pole, and so on , all had to be
arranged. The hu t was made
by a concrete products firm ,
who said that they cou ld
deliver their p roduct. Wh en
they heard that it was wan ted
2823 feet up atop Mount
Climie they still stuck to their
word ! A sleep road gives
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NOffi ce license) to have
final responsibility for
the repeater operation.
2. The repeater to be
o wned and maintained
by the Branch.
3. The repeater to be
open for use by all
lice nsed amateurs.
4 . Am a teu r Rad io
Emergency Co rps and
Civil Defense req uire
men ts in areas to have
pri orit y use ov e r
normal ama teu r traffic.
5. "Overs" to be kept
short.
6. Bre a ks be t ween
"overs" to be frequent
to let o ther users
identify and call in.
7. Sta tions who can
work to gether direct
w i t hou t u sin g th e
repe a t er estab li sh
contac t o nly and th en
change to some other
channel.
8 . Ho me statio n to
home station contacts
are discouraged.
9. The Rad io Regula
tions to apply at all
times, notwithstand ing
anythi ng in these rules.
10. Wi th the exception
o f m obiles, stations
s ho u ld no t call a
general CQ.
11. Stations using th e
re peater to iden ti fy
when calling.
12. No o ne to be
excl uded from legiti
mate operation.
13. QS Ls should be
c learly marked "via
repeater. II

14. Contacts via the
repeater will no t be
re c o gn ized for any
cont est or award.
, 5. A copy o f th ese
rul es and the names of
the Trustees to be
posted on the Branch
notice board.
The map shows the geo

graphical layout and the
channel allocations for the
FM repeaters. Such a simple
map cannot show the site and
propa gation considerations
leading to the choice of eac h
site. Recourse should be
made to more detail ed maps

(as
Post

Trustees
o n the

1. The
l is t ed

All repeaters are home
const ruc ted, th ere being no
off-the-shelf supply available.
An entbusiast in one o f the
local branc hes of NZART
usually cons t ructs th e
repeater and fi nally becomes
the "trustee" for th e NZPO
license.

All repeaters are open
access; "closed" repeate rs are
no t pe rm i tte d . Car rier
operated ent ry is th e rule. No
tone-ent ry systems have been
fou nd to be necessary. The
geographical spread and siting
have made possible an almost
exclusive channel allocation
to each repeater. During hot
summer weathe r, OX opera
t ion between repeater areas
becomes possible. This is
regarded more as fun than a
nuisance.

T he N ZPO h as not
required a callsi gn o r an
identifier system fo r repeat
ers. All repeaters must be
ow ned by a branch of
NZA RT, and a member of
th at branch is the trustee for
the repeater license. Repeat
ers cannot be owned by an
individual. So the station
using the repeater {i.e. , the
user callsign] and the t rustee
arc responsible for the o pera
ti on a l perform ance and
o pe rat ing di sci pline. In
p ractice, thi s means th at all
repeater users have a responsi
bility to maintain a sat isfac
tory standard of operat ing
procedu re. It seems to work
out OK " Repeater Rules"
appear a nnually in th e
NZA RT Callboo k. These
refl ect local operating prac
tice :
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The cloud-enshrouded Mount Climie FM repeater site. The trig
station (behind) is for a spot height of 2823 feet. The antennas
are in t\4.Q identical sections - receive on top, transmit belo w.
Each is a two half-wavelength collinear, fed with a bolun and
matching stub at the center. Steps on the 'WOOden pole are on
aid to climbing. The hut is reinforced concrete with a steel
door.

money throu gh kits.
The Upper Hutt branch of

NZART is responsi ble fo r
Civi l Defense com mu nica
tions in the local area, and
the cost of the power used at
the repeater site has therefore
been arranged to be met from
the funds o f other people!
The branch is in the fortunate
posi tion of having a hilltop

site and a repeater free of
de bt and free of run ning
costs. It is serviced and mai n
tained by vol untary effo rt.
Con tacts are possible at
a lmost any time throughout
the 24 hours because the
channel is monitored by
many people. It has been
used for many emergencies
and many exercises.

The " Channe l Charlie"
repeater runs off a float
charged 12 volt battery . It is
all solid sta te and does not
use mechanical relays or
tubes. Several ala rm circuits
a re fitted . One a larm shows
up when the 230 volt ac main
supply to the hut fails - to
warn use rs that the equ ip
ment is running on th e raw
ba ttery only. The ot he r is an
intruder ala rm o n t he hu t
door - to advise unauth o
rized entry. The repeater can
be shut down remote ly by
the trustee shou ld this be
necessary . Other facilities are
in the process of experi
mental development

So far , only the two meter
band has been used for
re peaters in New Zealand.
The band ex tends 144 to 148
MHz. Th e 70 cm band plan is
in the process of being
polished and some grou ps are
keen to sec so me repeaters
established on that band. No
crossband re p e a ters are
envisaged and the linking of
repeaters has not yet hap
pened o r been thought
desirable.

Three grades of ama teur
operator certificate are in use
in New Zealand. A Grade I
ce rtificate holder ca n use any
amateur band. A Grade II
ce rti ficate holder can use all
bands except 40, 20, 1 5 and
10 me ters; l.e., he can use
160, 80, 6, and all amateur
freque ncies above 144 MHz.
A Grade III ce rtifica te holder
is restricted to voice com
munication on bands above
144 MHl on ly.

There is one common

t heory and regulat ions
examination se t by the
NZPO. Passing thi s examina
tion alone can assure a Grade
III certificate. Passing a Morse
test at 12 words per minute
in addition gets a Grade 11
ce rtificate. With additional
operat ing experience o n 80
meters, a Grade I certificate
can be obtained. The resu lt is
t ha t t he usu al pattern is fo r
the buddi ng amateur to get a
Grade 111 certificate first and
later graduate to the other
bands. This means that the
new amateur has immediate
access to VHF repeaters ; this
has contributed to extending
the popularity of repeater
operat ion. Grade III licensees
are indicated by t he " T"
se r i es of callsigns, e.g. ,
ZL2TCU.

Visitors to New Zealand
who hold an amateu r license
issued in certai n overseas
count ries (including USA)
can obtain a license to oper
ate while in New Zealand.
The " reci procal licensing"
arrangements vary from
country to cou ntry. The
address for enqu iries is the
Radi o Section, New Zealand
Pas t Office, Post Office
He a d q u art ers, Wellington,
New Zea land . Several weeks
noti ce should be a llowed.

Visitors arc welcome on all
ZL repea ters. Ope ration on a
repeater is an easy means to
learn of loc al amateur club
meeti ngs an d of other
act ivit ies. Shack cra wls and
eye ba ll Q SOs can soon
eventu a te once a strange or a
new callsign appears on the
repeater. See you in Z L? •

with or
. ,Ih ool
BALUS
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I

KAUFMAN INDU STRIES
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Tracy Quebec, Canada
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Freq. set at
lactory

$5.00 extra

Price $19.95

• Inexpensive multi
tone encoder

• Comp at ible w ith
PL-CG-QC

• Low d istortion
sioewave

• Irclut 8-18 VOC
l.W'Il"egtllated

• Rugged, ~stic
encased with......

• AdjustaDte frequency
(98- 250 Hz~ lower
available

• Excellent st abi lit y

send lor more info
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Briefs
WR6ABE: over 700 users, 15 years

on the air, elltraordioary coverage
tlvoughout Southern California, one
01 the fir"$t big repeaters on the We$(
Coast. bot now a silent key. it fellS(

until eiIl'"ly in the new year. K600K.
the owner of the repeater. took it off
the air in late October, hoping a
cooling off period might end the
aRM, obscenitv and assorted Qil rbllge
that' s been ....reeking the system lor
months. In the view of more than o ne
reporter . ABE 's problems 'lew from a
$ffiilll minority. plus its incredible
coverage of the Los Angeles area. As

Arny Gamsan K6PXA. editor of
Sutter (t he journal of the Southern
California Telepr inter Society) put it:
"15 this a t rend in ham radio wtlere a
very small percentage of jammers,
drunks, and Irccostcerates can ru in it
lor the majority]" We hope not .

The 20 meter jammer, heard 'Of"
weeks and belie'Ved to be 01 Ru""'an
origin, is fioally QRT. The incredible
" bu l l saw" noi$e was heard OYer a
wide raO!}e of frequency, running
from 40 through 15 meters here on
the east coast. Despite international
protest, the jammer persisted until
early November. In fact, no one is
reatly sure if the "bUll" was a jammer
at all. W6PN, a former director of
engineering fOt Radio Free Europe in
Munich, is quoted lIS saying the noise
was not a jammer, Instead, he says in

the British Short Waw Milgaziflfl. "115
millisecond pulses, over-modulated at
about 5 kHz, would be mOte su itable
for propagat ion stud ies or some wide
band operation."

Anti-antenna zoning ha rassment to
hams aod CBers is increasing Ihmug!\
out lhe country. In the latest case. an
Illinois amateur has filed suit in an
effOtt to prevent his city from fOtcing
him 10 remove his 72 foot lower and
antennas.

Walter Weber WA9 FXG of Orchard
Place IL first erected h is tower last
April. He was later to ld tha i he
needed a building permit, after neig!\
bars complained that the lower posed
a danger to residents and interfered
w ith their television reception.

When it was later decided that the
tower violated the 35 foot building
height limitation in his area, Weber
sou9ht a zoning varia nce. While t he
local Zoning Board recommended its
approval, it was subsequently denied
by Ihe Orchard Place City Council
who said they f8ilred approval would
set a precedent fOf Olher types of
st ruct U'"e5.

Weber's suit asks that the coun
declare the city's building code uncon
stilutional or declare that the hei9ht
limitation does not app ly to radio
towers. He contends that defining a
tower as a building is too broad and
makes the building code vaque. Weber

added that many roof mount ed tele
vision antennas e Kceed the height
limitation.

There's help coming fOt amateul'li
wtlo've run amuck of local zooing and
interference laws. A national group of
a ttomevs and jud ges, who are license
holders in both the amateur and
ci tizens band serv ices, have for med
t he Personal Communications Foun
dation, a no nprofit, soon to be ta K
exempt CalifOfnia corporation. Using
thousands of their own dollars to 9l"t
started, they plan to establish liaison
and workif"O} committees to deal with
issues like land,use rC$lrictions, tower
ordinances, deed restric tions, TVI· RFI
and oursance problems, and the
related problems of jamming and
other unlawful olH!rating prac t ices.

The cost is estimated to be about
80 IhoYsand dollars lor the first two
years of organizalion, with the opera
tion becoming self ,supporting there
alter. The lawyers won 't be making
any money . . , to the contrary, the
Ofganizers are aclually losing funds
out 01 their own pockets to get PCF
rolling. There is no affilia lion with
ARRL, or any other organ izat ion,
although PCF is seeki ng advisory help.
The Ofganizers say if one dollar could
be donated by one out 01 every tteee
US and Canitdian amateurs, within a
Y8ilr PCF could have a list of altorney
Iiai$Orls available lor publ icat ion.

According to one of PCF's founders.
Los Angeles Attorney Jon Gallo
WA6PTM, atto rneys across the US
have volunteered to open their f iles.
That way, Gallo says, any individual
could receive informat ion from t he
foundation to help overcome corn 
municalions-related legal difficulties.
Local ordin.;tnc" are being l'rIllCIed
not only banning towers oyer 35 teet
and large antennas, but setting
penal lies lor TVI ·RF I as well!

PCF says it knoW5 of such ordi
nances in 47 states, with at least f ive
cases resu lting in fines to licensed
CBers for TVI-R F I. It's easy to see,
PCF reasons, lhal amateur licensees
are bound to be affected. The idea,
says Gallo, is 10 cut the cost 01

defendIng hams and CBers by prD
viding a national c1ei1ringhouse of legal
information lOt attOtneys. PCF
emphasizes it will no l actually defend
anyone . .. but instead will lry and
cut the legal bills a tower fight or TVI
case can bring. Stay tuned lor further
details.

The battle continues oyer operation
of the POtt Chester NV 34194. A 15
signature petitioo demanding discon
tinuation of operation has been
denied by WR2ABE trustee Michael
T ro y WA2 TVV. Edward Zeiser
WA20 aO appa rently led the pet it io n
drive, claiming "unmit igated interfer·

eoce" to 146.34 and 146.94 simpleK
operation on Long Island. Zeiser
addressed his pet ition to Stan Zak
K2SJO, Hudson Division Director of
ARRL, It tcrned out Zak had no
connect ion w ith WR2ABE other tha n
a wire line control point , given as a
co urtesy since he is local CD ch ief. In
answer to the petition, WA2TVV
suggested putting an end not to the
Port Chener repeater, but instll!ld to
operation of 34 for simplex purposes..
"Today's FM gear allows plenty of
room fOf simplex, both above and
below 146 MHz .. . while repeaters
are restr icted to the 14&148 MHz
segment; no ham is fo rced to stay on
34 or 94 simplex."

In Ohio, Rot-t Scott W8SFK has
printed a t houSilnd protest leiters.
blasting the Ohio Repeater Council
fOf auigning FM repeaters on 146.10
to 146 .70 MHz. Pointing to gentle
men's agreements making 70 a roahon
al RnV Irequency, Scott terms the
council's action "a flagrant violation
of t rus t and a miscar r iage of integ
r ity." Scott argues that the very
found ing principles o f the counci l are
setl ·policing, common sense, good
judgrrent, and a gentleman 's agree·
ment . According to Seen's letter of
complaint, a new 10nO near Findlay
OH is d isruptmg simplex teletype in
the entire nonhwestern quadrant 01

Ohio, t he southern t ier o f Mich igan,
and northeastern India na, along with
over 20 o pera tors in greater Toledo.
The Ohio Repeater Council has
another point of view. Wrote George
Hind5 WB&JVR (the OARC Chair
man), "Indianapolis, Cincinnati, East
Liverpool, Cleveland and now Findlay
have voice repeaters on 1OnO . , . The
first three have been long established

The o nly operational RnV
repeater in the same reg ion is Detroit
on 22/82, not 10170 ." Hind s wen t o n
to suggest there are many other fre
quencies on 2 meters fo r RTTV. "You
have no more 'graodfather' rights to
work simplex on the repeater segment
01 146 MHz than did the fellows who
long cherished 94 as a simplex fre
quency . .. Faced with the facts, not
wilh dreams of lhe 'good o ld days'
when 146·147 MHz were barren
waste lands, OARe ca n no more sane
t ily 146 .70 for yo u t ha n we could
keep repeaters o ff 94. 76, or 88, all of
wh ich at one t ime were simplex."

lcom East Distributor Kayla Bloom
Hale W1EMV has resigled. Hale, a
fOtmer editee of 73, says she plans 10

reti re to her Dublin NH home and do
some writ ing, hamming, and re lax ing.
Kayla says she's ti red 01 the grind, t he
never-ending shows, the thousands of
miles of travel each yea r. On ha m
rad io Hale is optim istic. " It's on the
way up, just like the sunspot cycle , ..
.....ith a lot of CBers becoming disillu
sioned and turning to ham radio . .. I
just hope they don't ruin it." In
February of 1968, when Kayla
became ed ilo r of 73, she wrote some
simi lar thoughts . " I was o ne of the
'save 11 meters' group way bac k when
... since we lest the f ight, I have not

paid too much attention to whal is
going on on 27 MHz ... Recently,
after listening to the CB banel, I was
completely Siunned by what I heerd
.. , Calls like, Th is is the ' 8are loot
Boy' call ing 'Yan kee Pirate' . . . I feel
certain these ca lls were not issued by
the FCC , .. Amateur radio gave up
11 met,," fo r t his?" Th ings haven' t
changed much in B years, have they?

El Paso TX has a new repeater,
designecl fOf solar powered operalioo
00 top 0 1 North Mt. Frankl in. Ope<.
tion began October 9th on 146.10170
MHz. The machine uses only about 11
rnA on receive, about 500 mA tran s
mit, with a power out pot of 2 to 3
Watts. Telemet ry will be used to
remotely monitor the repeater. using
the output of the club's companion
28J88 machine. To conserve power
and eliminate kerchYnking. the COR
is VOX operated. SlilI 10 be com
pleted at press t ime was the machine's
10, te lemetry, and cont ro l boards. An
enclosu re will also ha ve to be built o n
the mounta in to house the eq u ipmant.
Except for Ha!licraf ters PC-1 B boards,
the entire repea ter is home brew. That
includes the cavities' Coverage is
expected to be at reest 100 miles in all
directions with HT coYerage of EI
Paso, us Cruces and Alamagordo.
Rerxinted from The Beam. Bulletin of
the Sun City A milteur Radio Club, £1
Paso TX.

The denials persist. but lcom has
indeed discontinued the much·loved
IC-230 2m transceiver . Replacing the
230 is the IC·245, fea turing oon
tinuous VXO tuning. 144-148 MHz,
and programmable offsets. Priced ill

$499,95, it is seen lIS a prime competi
tOf for the new Kenwood TR-7400A.
Further lcom·Kenwood compet itio n
can be ex pect ed between the proven
TS-700A and new Icom IC-211 base
all-mode rig. Sales of the lC-22S con
tinue to boc k up the dealers, with
Engineering Specialties, a West Coast
firm, offering the first commercial
outboard encoder for the rig's diode
matrix synthesizer (see New Product
rev iew this issue) . We've also I.roed
t hat lcom will release its first lowband
rad io ear ly this year. A low power rig
with d igita l readout, the Icom will
cover 80- 10 meters, will be SUpl!f
compact, and can be expected to be
only the beginning HF-wise if well
received.

FCC district offices ilI"l! expected to
begin using multiple choice compre
hensive code exams in early January.
The o nly possible holdup at press t ime
was the government' s contract for
dupes (copies) of the newly recorded
code e xams. AccOtd ing to an FCC
spokesman, t he decision to switch to
multiple choice was not based on a
desire to make the code exams easier
. .. but rather to make the tests fair .
One official told 73 it .....as the Com·
mission's bel iel many applicants were
lailing code exams due to nervousness,
not a lack 01 code proliciency. Tech
n ician class app licants ca n expect 10
mul tiple choice questions for the 5
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O\Ier the country t his lall, il seems
inevitable delays will be the resutt.
Turn around l'me. despite the ex 
pected crunch, was nothi"9 shorl of
unbelievable in mid'NollllfTlber. Uloing
tte ~ial amaleu. rMlio post office
box number 1020. and prrnti"9
"Amateur R<ld ,o Novice Application"
across the lower lell 01 t he envelope,
brought written exams in less than 10
wor king days! It might help to writ!!
" Completed Amateur Exam E",
closed" o n tilt! 'etu.n erweicce as
well. Again, that's FCC. PO Bo x 10 20 .
Getlysburg PA 17325.
Thanks 10 Ken le Drums, bullelin o f
lhe tcettte Moraine Radio Amaleurs,
Waukesha Countl' WI.

Conl~oo re.gned among Techni·
Clan class licensees d..i"9 early
Nove-rrber , as the FCC computer at
Gettysburg louled up those Novice
class cal l reissues. The result : WN calls
on receate-s and Sl'Iferal cases of
mista ken ident ity. The Technicians
have been advised 10 use the WN calls
until the computer errors ere co.
rected . Nuvices, inciden ta lly, received
somewhat frighte ni"9 letters from
FCC .. , informir'lg them tha t their
t ickets had been revoked an d warnir'lg
tbem not to use the WN prefixes. Thll
SOCQnd pa.agraph 01 the leiters went
on to inform !hem of their new
WA·WB·WD calls ... but we hear
t hings got a lill ie shaky upon openi"9
those uoexcected enveIopeo.

Clegg Commumcatio..... after goi"9
direct and eliminating the dealers last
year , is now offering quanti ty price
d iscou nts on 2 meter and 220 MHz
redtcs. Affected ale the Ma, k 3 15
Watt 2 meter transceiver and FM-76
10 Wan 220 MHz transcever. All
uni ts will carry full gO day warran ties,
and Clegg says they will also supp ly
Hustle' , KLM. Phe lps·Dodge antennas
and KLM amplifie.s at g.oup prices. If
you. club is inleresled. contact Clegg
at 208 Centerville Roed, l ancaster PA
17603.

Actual text 01 the Michigan State
Law on scanners: N750.508. Any
person who shall equip a vehicle with
a radio rece ivi"9 Sl!I that will receive

"Repeater DXer Chastised by Cana
d ra n DOC" was the WO<"d at a recent
sasioo on the Ohio Area Repeater
Council. It seems a formal complain!
had been filed WIth the DOC by t he
Mansfield OH 34/94 system because
of repeated interference to autccarch
calls, search and rescue operat ion and
nor mal OSOs by a Canadian sta tion
with a penchant fo. DXing a nd thll
resulling " ke ying up" o f two or more
repeater~ simultaneously. It ;s under
stood that the offendi"9 Slation
a..,eOO, upon being contacted by lhe
DOC, to cease and desist the practice.
RepT;nred from r~ L~e Erie A~
teur Radio Aswc~tion Repeater
Newslet ter, October 76.
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!see fCC NI'WS Release!.

John LaS5ig KSGf V has pel'hontld
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6 . 14 5T
6 . 7 45 R
6 .61 6 T
6 .7 6R
6 . 1 75 T
6 .775 R
6 . 19T
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6 .22T
6.82A
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6 . 28T
6 . 8 8i'l
6 .3 1 T
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6 .34 T
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6. 52T
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6 .55 T
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7 .6 0 T
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7 .03A
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7 .69T
7 .09A
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7. 1 2 A
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1 . 15A
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7 . 18 A
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7 .21 A
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7 . 2 4 R
7. 87T
7. 21 R
7 .90 T
1 .30 A
7 .93 T
7 .33A
7 .96 T
7 .36R
7 .99T
7 .39R

FREOUENCIES
IN STOCK

wpm test, General and Extr a c1aS5
applicants could see longer code ques
l ionna ires. but that was not certain at
pre. time_ Written exarm, inc iden
t"lly, bre,lI. down to about 5O'lIi rules,
operat'ng procedures. "nd commun~

cations practices lor the Novice, Tech
n ician, and General cL~ ... with
the remaining questions on rad io pri",
c iples and pract ices. The balance for
Advanced and Ext riil is abou t 40·60.

2 METER
CRY TALS
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New 300/600 Mhz Digital Frequency Counters are in a class by them
selves when it comes to rel iability . accuracy and performance,

recently allotted t he society a 4OSO
square foot tract of land in Delhi for a
building and anterV"lil f.-m. The land
will be rented to the Society for a
token fee. Members ill'1l at WOf'k plan
ning the new facilities. whitt. arll
expected to De operational early in
1977. Donat ions are being solici ted.
Contribut ions may be sent to: Ama
teur Rad io Society of Ind ia, P.O. Box
534, New Delhi- 1, Ind ia.

TO OR DER

".•
-10
•

-

Members of the Amateur Radio
Society of India will soon have a new
headquarters. The Indian government

Experimenter cress. The idea of
Novice licenses drew II much more
positive response, with 55% of tOOse
queuioo«l supporting it.
Our ,hanle, to VE3CDC tOt" pill$ing
along rhe CARF rew/B.

Direct H I·Z. Pre-scaled 50 0 ,- - - - - - - - - - - - - - - - - 
Send check or money o rde r

50 mv!20MHZ 15 0 I $139.00 for Model 300
mv!200MHZ 200 mv! I Kit (1 H Z to 300Mhz l

600MHZ I 5179.00 for Model 600 Kit
10 Mhz crysta l oscillator I 11 HZ to 600Mhzl,

I For preassembilld ..d tested un its
I $1 99.0 0 Model 300
I 524 9 ,00 Model 600

:NAME --1
:A DO RESS ,

I C ITY --j
:ST ATE, -i
: ZIP --1
IICA LLI - - -- - -,

10ppm 2S t o 4 0 C
2ppm 15 to 5 5 C

Model 300 1HZ to 300
Mh,
Model 600 1HZ to 600
Mh,
0 .1 second gate
1.0 second gate
10 .0 second gate·
120 VAC 25 Watts
12 VOC·
8 " II 8 " II 2~"

SPECI FICATIONS
Inpu t Impedance:
Sensitivity :

Time Base :
Stability :

Standard
TCXO·

Frequency Range :

Resolut ion :

~JEW
a digital
frequency
counter you
can count on

Power:

C.binet S ize:

Complete Kit includes all parts, drilled and plated PC boards, cabinet.
swil ches. hardware and a complete Instruction Manual including calibra
tion instructions.

Quality featu res incl ude full 7 digit display pane l with large LED reed
outs, resolution to .1HZ, high input sensitivity. au tomatic limit on 10'

put, controlled time base. se lectab le gate times .1 sec., 1 sec , and 10
sec. and high stability time base options availabl e.

in Canada, and 1,400 of them have
responded to a national poll on DOC
proposals to resttuctwe Canadian
licensing. At issue is a non--code
Experimenter Cl;IS$, and a 5 wpm
Novice hceose. From the Canadian
Amateur Radio Federation's poll
results, it is apparent Canadian hams
don't li ke the idea of no n-oode licens
ing, It was 63% against, 4% in favor,
wit h 16% favoring an above 5-0 MHz

BANK A MERICARO 8< MAST ER CHAR GE acceptMl .
pl&Me inc:lude card n um ber and e llpira tion d ate with orde-r.

Send check or money order to;

'-_.Dldg. 13 Euclid Ave..

signats sent on frequencil!'li anigned by
the Federal Communications Com.
mi$Sion for Police purpo5e$, or lJ$l! the
$ilme in this state, unless such vehicle
is used or owned by a~e oil jeer , 0.

a bona fide amateur radio operalo.
holdi ng a Conditional, General, Ad·
vanced or Extra class amateur license
ISSUed by the Federal Comm unica
t io ns Commission, wit hout first
securing a permit to do so from the
Commission of the Michigan Sta le
Police upon such application as he
may prescribe, $ha ll be guilty of a
misdemeanor, punishable by impriso n
men! in the oounty )il il not more than
one year or by a fine 0 1 nol more than
$5(X), or by both such fine and
impr isonment in t he discretion of the
court. "

You' ll nonc e that no meotion 'is
made of any CB license, commercial
license, or Novice or Techn ic ian grade
licensel
Reprinted from The Printed CirctJ it.
Bu/hlr in of (he Grear Lilkes Repeater
As4oc~tion, October '76.

AMSAT. the Radio Amateur Satel .
lne Corporation, now has over 2,500
members, according 10 the organiza·
tion's annual report, Thilt's a growth
rate of 9%. Among the year's accom
plishments: Canad ian and US use 01
both OSCAR satellites lor experi
ments in downed aircralt location,
FCC authorization of ASCII on the
satel litl!'li which enabled stations to
remotely access a co mputer in Cafllllda
v.. OSCAR 7, Univeu ity of Arizona
and National Inst itute 0 1 Health re
searchers' experimenl5 with the relay
01 elect rlXilrd iograms (EEGs) through
OSCAR 7, and conti nued work on a
pro totype computer for use in on
board spacecraft control, with an eye
on AMSAT Phase II I. The Phase III
spacecraft prototype ;s progressing
with a December 19 79 launch date
projected. A second project , AMSAT·
OSCAR 0 IA-O-OI, is also underway
with two transponders under con
struct ion . One will be two to ter'l
meters while the other is a four Wan
two to 70 em unit developed by t he
Japan AMSAT Asso ciation
jJAM5AT). Launch date lor A-Q-o is
set fOl June 1977.

The Chicago FM Amateur Radio
Club (CFMC) really scored on elect ion
day. Club ette-rs brought t wo televi
sion news stor ies, after the FMers
provided communications tc- LEAP
ll.e9a1 Elections in All Precinctsl
Iawyen. WA9LRI reports participa
tion h om 30 am.lleurs who worked
from 5 am through 9 pm using 2, 220,
and 4 50 repeaters. CFMC dispatchers
stalled LEAP ottces, sending anor
neys and their amateur communica·
tors to investigate voter complaints
throughout the city, Aside from the
TV publicity, project LEAP brought
radio PR and an art ic le in the Chicago
Daily News.

There are 15,500 licensed amateurs
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Sidebanders

A VFO for

M any transceivers today
use some form of

frequency synthes is or mixing
process to deri ve a desired
output frequ ency.

The mixing method is a
very good one fo r se veral
reaso ns, one of which is
excellent frequency sta bilit y.
For example, if an ou t put
frequency range of 28 .0 to
28.5 MHL is required, it could
be ob tai ned by mixi ng 5 to
5.5 MHz and 33.5 MHz, the
latter bei ng fu rnished by a
crystal oscillator. Using this
method, the sta bili ty o f the
ou tput frequency will be
similar to th at of the 5 MHz
component , any dr ift whi ch
may occur in the crystal f re
quency being relatively small.

To derive a stable output
frequency it only remains
therefore to provide a source
of 5 to 5.5 MHz signa l which,
when set 10 the requi red
frequency, will continue to
maintain that frequency and
not be affec ted by the
c ha ng i ng e nv ir o n me n t a l
conditions the oscillators may
undergo during a communi
cation period.

Reprinted hom Amateur Radio .
t he Journal of the Wire leu Insti
tute of Austra lia , October, 19 73 .

Using this method of
frequency production , t he vfo
can be allowed to run contin
uouslv, preferably 24 ho urs
per day.

The vfo to be described
here will provide such a
variable so urce. Frequen cy
range is 5.0 to 5.530 MH z.
Stability is in the order of 2
parts per million per hour
afte r warm-up. The frequency
curve can be lineari zed using
the split segments of the
ca paci tor shown. Output
voltage is 3 volts peak to peak
sine wave into lODO Oh ms.
Supply requirement is 12.6

- -
volts at 25 mAo A sup ply
voltage change of plus or
minus 1 volt will resu lt in a
frequency change of about 1
Hz.

An FET is used as the
mai ntaining devi ce rather
than a bi-polar tr ansistor , in
the interest of improved
sta bilit y with changes in
tem perature.

The components of the
osci llator and buffer ampli
fiers are laid out o n an etched
fiberglass board measuring 7
x 9 em. Good mechanlcal
sta blllt v can be secured using

5-5.5 MHz
the for m of construction
sho wn, a If-shaped box and
cover measuring 15 cm long,
6.5 cm high and 8.5 ern in
width.

An ordinary % inch solid
co upler is used on the
capacitor shaft inside the vfo
box and a plastic rod should
be used to connect the capa
citor with the dri ve mec h
anism. A number 3 knitt ing
need le is exactly % inch in
diameter.

The entire box is mo unted
o n fo ur 1/8 Whit. screws
which are secured to the main
exci ter chassis through four

116



~ inch Wynne (teflon).
A n o u tp ut wa veform

which is distorted may be
t raced to an FET which has
too much gain . As 2 N38 19s
have considerable parameter
spread, it may be necessary to
tr y a few FETs in order to
obtain a clean ou tput wave
form . -

Parts List

C1 - 50 pF Variable Polar
C28/14 1 o r similar
C2 - 25 p F Trimmer C005
BA/25E
C3 ~ 4 7 pF Ceramic NPO
C4 - 8.2 pF Ceram ic N750
C5 - 3 .3 pF Cera m ic N750
C6 - 47 pF Ceram ic NPO
C7 - 100 pF Ceram ic NPO
C8 - 680 pF Silver Mica
C9 - 680 pF Silver Mica
Cl0 - 15 pF Cera m ic NPO
Cll - .01 8 u F 5tyr051l!al
All Other capa ci tors as shown
All resetors 1/8 Watt 5%
L1 - 4.5 uH : 17 turns 18 svvg
enameled copper on 3/4" Wy nne
former (start a nd fini sh held in
place with a small a mou nt of
Araldit e)
RFC 1 - 2.5 u H SlI1g le pie
(Aegisl
R FC 2 2 .5 uH SIngle pre
(Aegis)

•

•

•
The author spent consid -

erable t ime exper iment ing
with var ious types o f coi l
formers and fixed capacitors
in the tuned circuit. A good
q uality ceramic coil fo rmer is
ideal o f co urse, but here in
Melbourne there appea rs to
be no read y supply. Th e
former final ly used was a

measurements. If a very
stable vfo is required , yo u
must be prepared to spend
some t ime in determ inin g the
exact amou nt of capacitance
required.

Fig. 1.

some experi mentation with
t emperature ve rs us fr e
quency. It will probably be
necessary to find the exact
amount of ca pacitance by
similar experi ments. If the
f req ue ncy increases with
temperat ure, there is too
much negat ive capacitance; if
the frequency decreases wi th
increasing temperature, there
is too little. Use C2 to restore
the correct frequency range.
Remember to give the com
po nents t ime to reach room
temperature after solder ing
before t aking fr equency
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rubber gro m mets which
provide some mechanical,
electrical and thermal insu
Iat ion . A c o nsid e rable
improvement in stability can
be obtained by enclosing the
vfo box in o ne inch thi ck
po ly foam insula t io n. The
coax fro m th e vfo outp ut
socket provides the grou nd
return for the supply.

The ca pacitors used at C4
and C5 are ceramic N750
t ype for frequency dr ift
compensation. The values
shown were arr ived at after

"It 's the first book I've ever read about com pu ters that I ca n understand . . .••

Hobby- Com~uters Are Here!
BEST SELLING BOOK AT HAMVENTIONS

This book is for the beginner. It will help get yo u into the world of
microcomputers, a world o f enormous fun (and one which all amateurs
are going to have to get used to, like it or nor) . It is a comphcated
world and you need all of the really fundamental help you can get . . .
like this book. Some chapters ... What 's a Computer?, History of
Numbering Systems, Is Digital New ?, How Computers Figure, What 's
That in Binary?, Computers are for Hams, How Ga tes Work , TTL ~

Best Loqic Yet, Ins and Outs of TTL, Flip Flops Exposed, Memory
Chips, Computer Languages, New Cassette System Standard , Build this
TVT, Using Surplus Keyboards, Morse to RTTY Converter, ASCII to
Baudot via a PROM, ASCII/Baudot via PROMs, A Se cond Way . . . plus reprints of some of the 73 editorials on
computers such as Computermania, The Great Computer Peril, Yes, But Which Kit ?, Computer PubliC<ltions, Ham
Computing, Postal Disaster, Program s for Sale? These are reprints from 73, ga thered in one place to tie the whole works
together for you. Don 't miss out any longer on the fun of hobby com puting and the fantastic ham applications of these
incredible devices.
Hobby Computers Are Here! $4.95

o Cash enclosed 0 Check enclosed
Bill : 0 American Express 0 Master O1arge 0 BankAmericard

1/77• Peterborough NH 03458

Card #- Interbank # _

Exp iratio n date Signature _

1) magazine

Send me 0 Hobby Computers are Here! - $4.95

Name _
Address _
City _

Sta te _--==--:= Zip
TOLL FREE ca ll 18001 2SS S473

OR
l BOO) 251-6771
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Gil Boelke W2EUP
505 Main 51.
W'. Seneca NY 14224

- - great for remote repeaters

Practical

Solar Cell Power

receiver cou ld be shut off to
save current for the systems
critical to the recovery of the
repea ter, but we start to take
reliability risks since failure
of that receiver alone would
cause to tal loss of remote
control capabil ity . But we
cou ld take that ri sk if neces
sary, saving energy to sustain
the ot her systems: intrusion
a la rm, wi n d-ge ne rator
tachometer, t ouch tonc
decoder, logic memory,
battery monitors and active
measuri ng equipment.

If we provide fo r system
sel f- recovery and take the
chance, we could even shu t
off the last receiver. This
could be done automatica lly
when the system is on its last
legs and you wou ld lose
voluntary remote control.
The rcceiverls} would be
automatically reactivated
when the voltage came up
due to re newed wind or if the
intrusion alarm tripped.

That saves the drain of all
receivers, but unless you have
been careful in the assign
ment of mA in the design of
the vital systems, you might
not be able to hang on long
enough after such a drastic
measure.

So, let's categorize the
equipment in terms of cur
rent drain and syste ms role:

(1) Hi gh -d rain lo w
dut y cycle wi th li ttle
chance of improvement
(transmitters, loud
speaker amplifiers,
remote motor drives,
01<. ).
(2) Me d ium- d rain
circuits that draw cur
rent only when the
repeater is activate d but
no t trans mitt ing
(receivers, transmitter
syn thesizer circuits,
01<.).

(3) Potentially low
drain circuits on vi tal
sys tems needed for
control, protect ion and
self- recovery.
The last category repre

sen ts the majority of circuits
in which a mA here and there
rapidly adds up to surprising
levels. If the total power
drain of all these circuits can

For example, if the trans
mitter is to deliver 50 Watts
of output, at least 50 Watts
of power must be supplied to
it even if it is 100% efficient.
For a system voltage o f 13
volts and a 50% efficien t
transmitter (good) that
operates for a continuous two
hours per day, 15.4
Ampere-hours arc consumed
per day.

On the other hand, a
receiver that draws 100 mA
but runs for 24 hou rs per day
consumes 2.4 Ampere-hours
over the same period . The
receiver draws only 1.3% as
much current as the t rans
mitter, but it consumes
15.6% as much energy per
day because it runs 12 times
as long each day. With th is
time ratio (or " duty cycle"),
a current dr ai n increase of 1
mA in the receiver is equ iv
alent to a 12 mA increase in
the transmitter. Thus it is 12
times as important to fi nd a
way to conserve current in
the receiver as in the trans
mitter.

If the receiver is only one
of several in the system and
there is a fair amou nt of logic
drain involved, it is easy to
riva l the ene rgy requirements
of the t ransmitter in normal
operating cycles.

So, we conclude that
receiver drain is important. In
emergencies, even all but one

in the place and have no
problems. Po wer consump
tion of the equipment would
be of littl e consequence.

Th e sec o nd condition
represen ts normal operation
as we experience it 90% of
the time at WR2 ACA. Here
energy must be budgeted
carefully so that idling drain
stays low enough to allow
recharging of the batteries as
rapidly as possible.

Depending o n the battery
charge level at the start of
condi tion (3), normal ope ra
tion wi ll continue unt il the
charge is reduced to the
minimum required to keep
the system "alive" to assure
self-recovery at the end of the
energy drought (assuming no
back-up system or failure of
same). In order to provide
con tinuous operat ion of vital
systems (such as the control
and intrusion alarm systems) ,
and to make sure there is
enough energy to excite the
wi nd generator when the
wind does return, the batter
ies must never be allowed to
go completely dead. When
you reach th is point, it
becomes crucial to conserve
every mA in the vital systems.

Various pieces of equ ip
ment that are used in dif
feren t time cycles can be
considered from differe nt
points of view in terms of
power drain requirements.

S ometimes yoo find your
self surprised at what

you can do when you think
hard about a p roblem. A
goo d example is energy
c o nse rv at io n (a popular
s ubject these days), and
tec hn iques developed for
WR2ACA.

Most of the time there is
no shortage of power because
the wi nd blows often enough
and hard enough to provide
what is necessary. Never
theless, there are times when
power must be rationed care
fully in advance by the design
of the equipment. Conditions
of energy availability can be
divided into th ree categories:

(1) Abundant wind,
generators working, full
battery charge.
(2) Average, moderate
winds wi th normal
r ep e at er a c t iv i t y.
Repeater draws more
powe r than generators
deliver, but idle periods
allow catch-up.
(3) No wi nd at all Of

failure of the charging
system foe extended
periods.
1f the first condition

persisted all the time, we
could install electric heaters

Repr inted from The Lin k , Bulle
ti n of the Buffalo Amateur Radio
Repeater Association, trc.. Mav.
19 75.
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be held to a small fraction of
th e se lf-di scharge current
level of the batteries, we have
done good work.

Nickel cadmium batteries
of the vented type can hold
most of their charge after
standing for a year, but the
batteries we have to work
with <Ire of questionab le
history. It is probably op ti
mistic to ex pec t self-di scharge
to take longer than 6 months.
If that is the case, a 440
Amp- hou r bank d rains itself
at a constant 100 m A. The
curter a capacity is less , but
ultimately we would like a
capacity of at least 400 A-H.

You can see that the cur
rent levels involved ar e st ill
c omp arable to the self
di sch ar ge rate hence
further effort in conserving
curre nt is worthwhile.

In the present WR2ACA
repeater, current drai n is
about 8 \>S Ampe res at fu ll
repeat opera tion, about 500
mA activated but not keyed,
and about 120 mA idling.
The idlin g current can be
broken down into a 4 50 MHz
receiver drawing about 45
mA, a 2m rece iver with
preamp at about 55 mA, and
about 20 mA for the remain
ing systems.

It is the idlin g current that
prov ides the greates t oppor
tun it y for im provement ;
hence in it lies the thrust of
th is articl e. It is t rue that the
system as is cou ld be left
a lo ne and operate sat is
factorily. Ho wever, if two or
m ore additi onal recei vers
were added to the sys te m, the
drain could grow rapidly.
Thus, with expans ion in
mind, our techniques could
sta nd some improvement.

A technique used in the
new 2m receiver has solved
the problem, a t least for the
receive rs. It is based on a
simple idea; turn them off for
most of the time!

Wh en the repeater is
idl in g, the recei ver serves only
one purpose : to detect t he
presence of a control signal.
Suppose we turn the receiver
off 9 seconds ou t of every 10.
During the one second it is
on, the recei ver determines

whether o r not a signal is
present. If one is, the squelch
ci rcui t hol ds t he receiver on
unti l such t ime as the signal
again disappears and the
sq ue lch cl oses again. As, lo ng
as no signal ap pears, the
receiver is on only 10% of the
time ; hence it draws only
10010 of normal drain.

This tec hnique was uti
li zed o n the old ACA
receivers, but it wasn' t effec
tive because the only way to
put them in this mode was by
remote cont rol. In order to
get the system back to
normal , it is necessary to hold
a t least 10 seconds o f carr ier
to make sure you have
covered one of the "on"
periods, then trans mit the
correct cont rol codes. A 10
second wait is too long so it
wasn 't prac tica l to idle the
receivers this way for normal
operation .

The idea was still a ttrac
t ive anyway because two
rece ivers opera ting in this
way, if normally consuming
100 mA, would only draw 10
mA (or possibly less by usi ng
a lower duty cycle).

If you could sho rten the
"off ' time to a tolerable
waitin g period , it would be
necessary to reduce the "on"
time by the same proportion
to save t he same current. The
limiting factor boils down to
the shortest possible time you
can turn the receiver on and
reliabl y de tect a signa l.

There are many prac t ical
pitfalls that must be circum
vented to make a receiver
turn on rapidly. Assuming
that these can be overcome,
what a re the limiting factors
d ic t at ed on th e ore tical
grou nds?

The answer is easy for the
case of a st rong signa l but
somewhat more involved if
weak-signal detecti on is a
requ i r ement. For lin ki ng
receivers it can safely be
assumed that the s ignal is
a lways full qu ieting since the
transmitter locati on power
and signa l path is kn own and
fixed.

In this case we only have
to have power applied lo ng
enough for a signal to propa-

gate from the antenna ter
min al t o the point of
detection. Most of this delay
is in the i-f filter tha t dete r
mines the receiver 's selec
tivity. FM filte rs I have
measured show del ays of 200
to 300 microseconds. If we
a ll ow anothe r millisecond for
the detec tor to operate, the
"on" time is only 1.3 milli
seconds. To save 90% of the
power, the rece iver ca n be set
to sa mp le every 13 milli
second s ! In eve r y da y
operation a de lay as lo ng as
150 milliseconds is hardly
noticeable because it takes
many receiver sq uelch circu its
that lo ng to operate; hence, if
t he sa m p l ing period is
incr eased to 130 milli secon ds,
t he receiver cu rrent drai n is
only 1% of its normal value!

The limiting factor in a
repeater receiver, as opposed
to a lin kin g receiver, depen ds
on ho w weak a signal you
wou ld like to de tec t. In the
noisy signal case, the receiver
must be left on for a period
of time to make a stat istical
ave rage of signal po wer to
noise power. This process is
called integra tion.

All weak-signal detection
schemes can be boiled down
to filtering and integration
combinations of one so rt or
anot her. Disregarding the
f il t e ring aspects for the
m oment , th e sensitivity
afforded by a n integration
system is proportional to the
i n tegrat ion time. (There 's
that nasty word time agaln l]
Simply stated, t his means
that the receiver " on" time
must be longer for a weak
signal than a strong one,
forci ng us to choose the
"best" compromise between
sensit ivity. sa mple in terval
and the reduction of current.
An FM signal having enough
noise o n it to make copy
difficult ca n be detected in
10 to 20 mi ll iseconds. If we
assume the 20 mi lleecond
figure, the receiver can be
turned on 5 ti mes per second
and st ill save 90% of it s cur
rent drain !

After a series of ha ir
tearing sessions on the ACA
receiver, a sensitivity of about

0 .1 uV for a reliable sque lch
brea k could be achieved. To
allow fo r temperature var ia
tions (and Murph y), t he
sque lch setti ng was ti ghtened
to a b o u t 0 .1 5 uV . A
minimum of 3 samples per
second was chosen as a toler
able objec t ive. The resul t is
t hat the standby drain is
reduced from about 45 mA
with a preamp to a very
des irabl e 3 mA.

When a signal is received
during o ne of the sam ples,
t he sq uelch breaks and locks
the receiver on for the du ra
tion o f the signal. If the
sender subsequent ly transmits
a turn-on code (whistle or
touc htone] to activate the
r e p ea ter, t he receiver is
locked o n for the ent ire time
the repeater stays in the
ac tive state. Thus you only
have to " wait" for 1/ 3 second
when you t urn the repeater
o n; after tha t , the receiver
becomes as normal as any
o ther 4 channel repeater
receiver.

None of this is reall y new;
du ty cycl ing techniques are as
o ld as tec hnology itse lf. They
have been applied in com
munications to hand-held
transceivers with their tiny
batteries, an obvious appli
cat ion. But applied to our
batte ry-ope rated repeate r
system, it works wo nders. If
100 m A o f continuous
receiver drain was tolerable
be fore, we cou ld accom
modate 33 repeater receivers
or nearl y 300 lin k receive rs
(or a mix of the two)!

Of course it is possible to
design lower current receiv
ers, too. At the present time
this approach would elimi
nate the integra ted circui t
li miter discrimi nators and
require more costl y tran
sistors. Thus it wou ld increase
the number of parts, and ce r
t ainly increase the difficulty
of design.

Pulsing is easie r. We could
go further - design a low
current receiver and then
pulse it for even grea ter
savings .

Then again, do we rea ll y
need more than 300 re
ceivers ? -
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- - using a matrix

RC Substitution Box

A Simple

fere nt va lues and hook them
up 10 as many ways as
possl b le (series, parallel,
series/parallel, etc.] to obta in
a succession of different over
all values. However, how
many fi xed values should be
chosen to keep the circuit
complexity wi thin bounds,
and what should their in
dividual values be bot h to
obtain a good overa ll subst i
tution range and have a
smoo t h p rogr e ss ion of
resultant subst itut ion values?

We'l l let a computer solve
some of the latter questions,
and it's not surprising that a
computer comes up with a
"binary" type answer. We'll
use resistors to demonstrate
the idea, but it is equally
applicable to capaci tors, as
explained later. Take fo ur
components (resistors) of
value 10, 20,40 and 80 Ohms
and let's see how many differ
en t ways they can be inter
connected. The inte rcon nec
tio n p o s s i bil it ie s are
ill ustrated in Fig. 1, start ing
with the si mple use of o ne of
the resistors alone and then
various series and series/
parallel connections. There is
nothing new about these
circuits, but what is inte r
esting is what happens if one
tries all the circuit possi
bi lit ies and then arranges the
result ant values that can be
achieved in order. The result,
as shown in Table 1, is a
wide, smooth range of resul
tant values going from 5
Oh ms to 150 Ohms. Four
properly chosen resistors have
resulted in the equivalen t of
almost 40 di fferen t resistor
values progressing in very
even steps over a 30 to 1
range!

Table 1 is, in fact, a uni
versal va lue ta ble. It shows
resistance values of 5 to 150
Ohms being achieved by four
individua l resistors of 10, 20,
40 and 80 Ohms. But , it can
be scaled up or down to
achieve different ranges with
other, similarly ordered
values of individual resistors.
For instance, the following
would be the range of va lues
achievable wi th the resistors
shown :

ponent will do in place of a
spe cified value. Unfortu
nately, cheap RC subst it ut ion
boxes don ' t buy you too
much. The increments in
which they cover RC values
are usually too large and cali
bration can be poor. One can
substitute pote nt iome ters for
fixed resistors in a ci rcuit, but
their calibration is poor and
o ne has to constantly check
the value of a setting with an
ohmmeter. The result of all
this is that most occasional
circuit builders end up solder
ing in compone nts of a fixed
value into a circuit and by
trial and error arrive at a
successful result or a hopeless
jungle o f tack-soldered com
ponents.

T h e simple matrix
described in this article can
solve those pro blems for the
occasio nal circuit builder at a
very low cost and st ill achieve
accurate results.

Mos t RC substi tution
boxes, whether they be for
resistance or capacitance sub
stitution, make use of
switches to select compo
nen ts of various values. How
ever, anot her approach would
be to take a fixed number of
components (R or C) o f dif-

mance for any desired condi
tion (max imum gai n, band
width, stability, etc.). For
those amateurs who just
occasionally bui ld some
accessory circuits, substitu
tion boxes would also be very
useful when a given circuit
doesn' t work exactly as it
should or when one wants to
determine if an available com-
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T hose amateu rs who are
constant ly engaged in

circuit experimentatio n or
de ve lo pment work have
probably purchased or bui lt
elaborate R and C substitu
tion boxes. Such substitution
boxes greatly simplify the
problem of fi nding just the
right compo nent value to use
to optimize circuit perter-

Fig. 1. Interconnection diagrams for four resistors in substitu
tion matrix.
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Fig. 2. Matrix panel suitable for either resistor or capacitor
usage.
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The c ircuits of Fig. 1 and
Table 1 can be used if o ne
re members the equivalent
circuits. For instan ce, for 150
Oh ms Table 1 calls for the
use o f circuit 4 in Fig. 1,
which is a ll resistors in series.
If o ne wanted 150 pF (using
ind ividual capacitors of 10,
20, 40 and 80 pF) , the
equiva lent capacitor circuit is
used - conn ect all capaci tors
in parallel. For 5 Ohms, Table
1 uses circui t 7 and connects
all resisto rs in paralle l. For 5
p F, connect all capacitors in
series. For 30 Ohms, Table 1
uses circuit 9 o r AB para llel
in ser ies with CD paralle l. For
30 p F, use AS in series and
then paralle l wi th CD in
series. Table 1 can be scaled
up or down for capacitors the
same as it can be for resistors.
The tota I range for each set
o f four capacitors wi ll remain
a 30 to 1 range : 5 to 150 pF

Oh~ Cireuit A e
5 7 10 20
5.6 6 10 20
6 .2 6 10 20
6." 5 10 20
7.5 6 10 40
8.0 5 10 40
9.0 5 10 80

10 1 10
11 6 20 40
13 5 20 40
16 5 20 80
20 1 20
22 9 10 80
24 9 10 40
26 8 20 80
27 5 40 80
28 8 10 40
29 8 10 80
30 2 10 20
33 9 10 20
36 8 40 80
40 1 40
45 10 10 20
46 8 40 80
48 8 10 20
50 2 10 40
56 8 20 80
60 2 20 40
70 3 10 20
80 1 80
90 2 10 80
91 8 20 40

100 2 20 80
110 3 10 20
120 2 40 80
130 3 10 40
140 3 20 40
150 4 10 20

Table 1. Circuit numbers refer to those shown in Fig. t,

Standard, inexpe nsive 10%
tolera nce resistors shou ld
work fine for most circuit
work. But, again, check them
first before rel ying upon
them. The tolerances ca n
either build up or cance l o ut
in the various ser ies/para llel
circuits. The power rating of
the resistors used depends
upon the circuit applicatio ns
int ended . For most low level
transistor circui ts, 1 or 2 Watt
resistors wi ll certal nlv suffice.
If one obtains the four resis
tors for the 0.5 to 15 Oh m
range, they shoul d be o f the
10 Walt size since they will
most likely be used for power
supply or audio power ampli
fier circuit applications.

What about using the
matrix fo r capaci tor substitu
tion ? Of cou rse, ser ies and
para llel resistor circui ts have
thei r equivale nt in parallel
and series capaci tor circuits.

•

can reach any of the plugs on
the upper row of the field. By
moving the latter jack wire,
plus the use of a few jum per
wires be tween co lumns, any
of the circuits of Fig. 1 can
be wired. With a little
practice, one quickly
develops a system to go from
o ne circuit configurat ion to
the next.

The mat rix of Fig. 2 can
be built on any insulating
mater ial (perforated board
stock or plexiglass] , using in
expensive non-insulated plugs
and jacks. O ne could perma
nen tly solder in the resistors,
but if they are made "plug
in," the same mat rix can be
used for different resistance
r an ge s b y p lu gg in g in
di fferent sets of four resis
tors. The matrix board is a
neat and orderly way of inter
connecting the fou r resistors.
But if one had to do it , they
could also be interconn ected
using sim ple ju mper leads by
keeping Fig. 1 and Table 1
handy for reference.

Standard value resistors do
not come in all the desired
va lues (4k and 8k, for
instance). Choose the closest
avai lable values to those
shown (3.9 and 8.2k, for
instance), but measure the m
o nce wit h a good ohmmete r.
Usu all y resistance values,
unlike capaci tor values, a re
well within the manu fac
turers' stated tolerance.
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0.5 to 15 Ohms - use
1, 2, 4 and 8 Ohm
resistors. 50 to 1500
Ohms - use 100, 200,
400 and 800 Ohm resis
tors. 0.5k to 15k Ohms
- use 1k, 2k, 4k and 8k
Ohm resistors. 15k to
150k Ohm - use 10 k,
20k, 40k and 80k Ohm
resistors. 150k to 1.5 M
Ohm - use lOO k, 200k,
400k and 800k Ohm
resistors.

The resultan t values can be
checked by anyone using the
usual series/parallel resistor
formulas for any of the
circuits shown in Fig. 1. A
more prac t ical question might
be ho w to implement the idea
in a simple, re liable fo rm.
One co ul d, of course, devise a
special switch to achieve all
the hookups shown in Fig. 1.
Some manufacturers capital
ized on this idea. However , a
simple home bre w way to
arra nge the (our resistors in
any of the circuits shown in
Fig. 1 is to use a simple plug
and jack switch matrix as
shown in Fig. 2.

Four columns of six plugs
each are used with the
individual resistors inserted in
the positions shown. The
lower "output" te rminal is
fixed at the bo tto m of the
"A" column. The upper
"ou tput" ter minal is con
nected via a flexible wire so it
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for fixed capac itors of 10, 20,
40 and 80 pF, 0 .1 to 3 uF for
fixed capacitors of 0.2, 004,
0.8 and 1.6 uF, etc.

Unfortunately, capacitors,
a nd especially electrolytic
types, vary wi dely fro m their
marked value. Tolerances of
up to ·20 and +40 perce nt for
e lcctrolv tlcs are co mmo n.
One can bui ld a subst itut ion
matrix using d isc ceram ic or
mylar capacitors and rely
upo n the capacitor values to
be close enough to their
nominal values for ge neral

substi tution work. In prac
tice, this means a subst itut ion
matrix going up to about 1
uF maximum. Beyond this
value, when o ne has to use
e lec t rolytic capacitors to
build the subst itu tion matr ix,
it is imperative that the act ual
capacitor values be measured
if the substitut ion matrix is
t o ha ve a ny reasonable
accuracy.

This article has described a
simple individual R or C sub
s t i t u t ion matrix. If the
resistors and/or capacito r sets

are made for plug-in use, the
matrix of Fig. 2 can be used
for cither type of substitut ion
as required by an individual
circui t. With a few matri x
boards and several sets of
resistor and capacitor plug-in
sets, a handful of components
can be used to rep lace several
h und red for subst itut ion,
test ing and experimental pur
poses.

Finally, ho w about RC
combinat ions such as t ime
constant ci rcuits , low pass
and high pass filters? These

can also be built for various
values and frequencies by
combining R and C ele ments
o n o ne or more matrix
boards. The va riety of values
here is so broad that it is
imposs ible to defi ne any table
for them. However, by using
the known R and C values for
the indi vid ual RC subst itu
t ion boards and standard
formulas, one can easi ly
develop a duplicatable set of
re sponse co nfi gu ra tio ns
usable fo r a wide variety of
circuit experimentation. -

EdwMd A. Lawrence WASSWD
J 1J6 Cascade
Mesq uit e TX 15J 49

Audio Driver

•
In one

60(1116011 AI..DO MlVtf'l

TI IS AN .IoU OIO INTERSTAGE:, SINGLE
PLATE TO PUSH- PULL GRIOS

Fig. 1. 6K11 /6Ql J audio driver.
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The Compactron
A lthough transisto rs are

definitely tak ing over
in many areas of electronics,
there is st ill a place in tube
type equ ipment of modern
design for compactrons. The
compactron I used in a
recently const ructed mod ula
tor was the 6K11 -6Q1 1. This
is a tripl e-tr iode, which has
two sect ions that are equiva
le n t to a 12AX7. The
remai ni ng section is very
similar to a 6C4. $0 by
merel y " lift ing" the values
from the Radio Amateur 's
Handbook or other such
source, we can build the com
plete audio pream p-driver in a
single envelope. Fig. 1 shows
the schematic I used. I fed a
pair of 6L6s, but any pair of
pen todes in ABl up to 6146<;
could be driven.

Because of the very high
gain in such a small area,
more than norm al care with
such things as lead dress must
be used to avo id feedback
t hat migh t lead to oscillation.
I fou nd it necessary to
include an rf filter at the
mi crophone input, and I
shielded the filter with a 35
mm fil m can. This prevents rf
o n the microphone cable
from getti ng back into the
amplifier.

This audio section would
go qui te well with K1 CLL's
rig described in 73, June
1966, page 18. -
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BP-l Poruble Pkg.
Incl : H .D . N icad

BtrV . Modu le ,
Cherger

Shoulder Suep, 8<
19" Whip

$89 .95

AC" AC Suppl y MOdu le
$49.95

AC·7
BA Supply
(12A Me...)

/'

A·274
BNC "RUbber Ducky" Ant.

Avai la ble t hroug h your deale r . (Or d irect if no dlr . in
you r ar ea.] Send for Data Sheet .

• Super-Hot, Super ·Sharp ReC1livMI 0.3 u V120 d B
Qt. ·90 dB @ ±30 k Hz . {Fi ne fo r "Spl inte r
Ch,mnel" operation.} Sharper fltr . avai lab le,

- O ut stand ing RCIIT , Dynamic Ra nge for excellent
In termod & Overload rejection.

• Famous SPEC COMM audio quality - on both trans
m it & receive.

• Finest Quality throughout . Made in USA .
. S ize : xcvr , 2Y.X6 XS". Modules - Ap ...

2X2Y..X6".
. SC 5 12A - 12 Chan . - $249.95
. SC560A - 6 Chan. - $224.95

-
~.::"':::.~:,_..

-s-r
~C 'O"E~ Ll._. .,

M ~ . ... _

. ..-

.._.

. . .
... ...."" . ' ~ - ...

•

BA-l 25 we . Am p Module
$84 .9 5

S M· lO
REMOTE
" S" Meter
$29.95

Now there's no need to buy a mobile r ig. a ba se rig, and a HT/Po rtable unit. The
SPEC COMM 5 12Al560A does it all - with t he hel p of it s un ique plug-in "Sneo-Peck "
Modules! This ext remely versat ile system permits Quick, cooventem, and easy expansion
of the basic transce iver' s capabilities,

In the car, {w i t he BA-lI, it 's a 25 WI . Mob ile un it . Small and light enough , (a bout 3
Ibs.J, to take with you t o avoid theft. Later, snap-ofl the BA- 1 Modu le , and snap-on the
BP·1 NICA D Bett e rv Pack fo r al1-day o pera t ion as a High Power 5 WI . Portable! (NOT
the usual 1 or 2 WIS.) It 's actually lighte r than most '-2 Wt, portebtes, even though our
battery has 3X the capacity of any competitor. In the fix.o sta t io n - snap<ln the AC-1
supply module - or, use the BA -1 Amp. with the AC -7 SupplV . Also, the SM ·IO
(illuminated ) S Meter unit is now available - to peak your beam antenna, or. moun I o n
you r car's console, dash, o r s teerinq column!

Fo r the ulti mate in versat ility - add o ur PLL SC 1BOO Sy nthes izer. Over l BOO
channel combinet to ns!

DEALER INQUIRIES INVITED

Specifications
RF Output , 3O Watts
Infi nite VSWR proof
Sens it ivi lV " O.3uV/2OdB Qt.
Setect fvitv -6d B @ ±6.S kHz ;

-58dB@ ±15 kHz;
-9Od B@ :!:30 k Hz.

beseose/ove-icec .. . W/ luV de
s ired signal, desense just be gins @

approx . SO,OOOuV @ :!600kHz.
Spur ious Response ... ' 70d B min.

Also Avai la ble : RE PEA T ER
BOAR DS - SCR100 RcYl' .; SCT100
x mrr .: CTC100 Cont ro l, Timer &
COR; 101 00 IDer; BA. 10 25 Wt.
Amp. All sta t e of the art. Send fo r
more info .

Fo.

FEATURES
o Full Metering o f crittcatIevels.
o Front Panel Con tro l fo r timers & AF

levels.
o Lighted push-buttons for control /test

functions & stews indicators
O St a te of the Art CMOS control logic &

timers - No Rel av s l
D Built -i n lDer - f ie ld programmab le .

Fully adjustable.
o Exclusive Spec Comm MOSFET/Hot

Carrier Diode rcvr . fro nt e nd - greatly
reduces 'd esen se' & 1M problems !

o Bui lt .in AC Supply w /instan t bt rv ,
$Witchover

O S up pl ied with .0005% S«1try XIBls and
a T ur ner tocer mic.

O Jacks Provided for Remote Control ,
Au to-Patch, DC ou t, AF in /out. CO R
SWitch. e tc.

o True FM - For Rpt. A udio so good. it
"so unds like direct "}

SCR 1000 REPEATER - THE DREAM MACHINE
..r"'''MAat"ik,AHti..r".Wdl Elff{iHwud,It"'6 DutUutJ t"oBUIJItU/

aH IIff1tt.&f1tlt ..rtaJt.tIahIl/

IsCl SPECTRUM COMMUNICATIONS
BOX 140, WORCESTER PA 19490 (2 15) 631 -1710
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Social Events
WAUKESHA WI

J AN 22

The 5th annu al M,dw inter Swapfest
01 the West Allis Rad io Amateur Club
will be Saturday, January 22, 1977
$Ianing at 8 am at the Waukesha
County Expo Center. Ticke ts: 51.SO
advanCt'd, 52.00 at door. Reserved
tables by advanced reservation only 
51.SO per 4 It. table . NOfl- r~ed

tables f irS! come, fir$! served. Talk·in
on 146,52 MHz, Direct ions: 194 to
waukestie Co. F, south to FT, west 10
Expo. for information and t ickel$
wr'te: WARA C, P.O. 80x 1072,
Milwauk ee WI 53201 .

FORT WAYNE IN
J AN 23

The annual Fort Wayne Winter
Hamfest will be held at Shiloh Hall
north of Fan Wayne. Indiana on
January 73. 1977. Hou~ are from 9
pm to 4 pm local time, and ear ly
parking is available. Th is yearly event
is sponsored by the Allen County
Amateur Rad io Technical Society
lAC- ARTS). Adm ission is S1.50 by
ao"anced ticket. or $2.00 at the door.
Table space is available for veeocrs at
51.00 per halt-table (about four feet ).
Fo r more information or advanced
tkkets and table reservations (held
until 9 :30 am ), write to Hamfest
ChaifTTlan. ACARTS, rec., P.O. Box
342, Fon Wayne, Indiana 46801 ,

CO RPUS CHRIST I TX
fE B 4·6

The Texas VHF·FM Society will

hold its win ter meeting at the
Holiday Inn, Emrald Beach, 1102 S.
Shoreline. corous Christi. Texas, on
February 4 . 5, 6 . 1977. For further
informat ion contact: James Lintha
cum W5LCN , 1802 Daly. CoflluS
ChriSli. Texas 78412.

MANSfiELD OH
fEB 6

The Mansfield Ohio Mid Winler
Ha m fes t Auct ion will be held
February 6, 19 77 at the Richl and
County Fa irgrounds. Mansfiel d. Ohio.
Prizes, flea market, auction - large
heated building. Ooon open Bam.
Talk ·in 146.34'.94 and .52'.52.
Tickets 51.SO in advance, 52.00 at t he
door . Contact Harry Frie rhen K8JP F,
120 Homewood. Mansfield. Ohio
44906 or phone (419 l 5292801 Of
14191 524-1441.

TR AVERSE CITY MI
FEB 12

The Cherryland Amateur Radio
O ub will ho ld Its 4th annual Swap 'n
Shop Saturday. February 12, from 9
am 10 4 pm at the Northwestern
Michigan conece in Traverse Citv. A
donation of $1 will include a chanCt'
on all prizes. There will be plenty of
free d isplay lables fOf whatever you
may wish to bring in electronic equip
ment and parts. Everyone is welcome
and a turnout of over 300 hams and
experimenters is excecteo from all
over Michigan. For rro re informat ion
please contact Bill Mader WABWWM,

at 1616) 326·6 39 2 or Box 2. Empire
AFS. Michigan 49630 .

WHEATON IL
FEB 13

The Wheaton Community Radio
Amateurs will hold their 15th Annual
Midwin ter Swap & Shop on Sunday ,
Februar y 13. 1977. Irom 8 am to 5
pm. at the DuPage County Fair·
grounds on Manchester Road {near
County Far m Road l 00 t he west side
01 Wheato n, Illinois. Some tables will
be provided , but bring your own if
possible. WCRA invites aoyone with
ao interest in buying Of selling new or
u9l!d electro nic equiprrent to attend
this hamfest, which will be inside
large, heated b uil d ings at the taie
grounds. Advance tickets lavailable
until february 11 are 51 .SO, and
tickets at the door are 52.00. Wrile
Oran Hiscox WB9JJL, Ticket Chair ·
man. Wheaton Community Radio
Ama teurs, P.O. Box OSL , Wheaton IL
60187. Commercial exhibitors should
wr;le Peut Sexauer W9JTO. at the
same addre5$.

GRIFFtTH fN
FEB 19

The Lake County Amateur Radio
Club's 24th annual banquet is Satur
day. february 19 al 6 pm, at the
Griffith Knights of Columbus Hall,
1400 Sout h Broad Street , Griff ith,
Indiana. AU the delicioos home
cooked food you can eat . wine
foontain, entertainment, tJlest speak·
ers. special awards, doof prizes. cash
raff les and a da nce band after, Tickets
are $7. 50 eac h: no door purchase.
Write (prior to Feb. 3) to Herbert S.
Brier WJAD IW9EGQI. 409 S. 14th
Street. Chestenoo IN 46304.

VIENNA VA
FEB 20

The Vienna Wireless Society annual
Winterfest will be held at the Vienna
Community Center. Indoor tables.
sales. t ec hn ical sessions. prizes and
lood. 8 am to 5 pm Drawing at 3:30
pm. Admission is $3.00; tables 55.00.
Information write Box 418 , Vienna
VA 22180.

NORWOOD MA
FEB 25

The NOfWOOd Amateur Radio Club
will be holding its annua l auction on
friday evening ill 7 :30 pm on feb-
rua ry 25, 19 77 at the Norwood
(Mass.) V.F.W. Post On Dean Street.
Norwood. Th is is just off U.S. Route
1 south.

DAVENPORT fA
FEB 27

The annual Davenport Radi o
Amateur Club Hamfest will be he ld
Sunday, February 27, 1977 at the
Masonic Temple ;n Davenport, fowa.
Admission is 5 1-SO advance - $2.00
at the door. Ta lk-in on 28188 and 52.
a etreshments and tables are availabl e.
Fo r info and tickets send SASE to
Dick L_ WA9GXC. 116 Park
Avenue, So. Eld ridge IA 52748.

LAPORTE IN
fE B 27

The Levene. Indiana ARC will
hold its Winter Hamtest on the 271h
of February, 1977, beginning at 8 am
(Chicago limel at the Lasorte Civic
Audilorium. Good fo od , plent y of
free ta bles. 50 miles east o f Ch icago.
Talk ·in on 0 1-61 and 94. donation $2
at the gate. Information from LPARC,
PO Bo-x 30, LaPorte IN 46350.

CSde SiliClln RectifierModules Repeater Update
13 will 'JOan be publishing updates to our Repe.lrer Arias. All repeater owners a re urged to

con tact lJS il their systems have changed fro m the or iginal list ings. or il they have put new
machines on the a ir. Our listings are being computerized. which will mak e it a piece of cake to
keep you in lo rmed about the repeater situation. But we can'l do it without your help, so get
crack in g!

Please rerurn completed quesrionnillre 10 :

REPEATER ATLAS 73 Inc.. P.'.... borou"'. Now l-tat\'tPih,,' 03458

Repeater Call Trun ee ~, _

5tate. _

ICorclt orw, L ,,1ot.oI t.,.. UP to 15 m ol.

mobo~ 'a,..., A " I.,.. "I' '0 35 ""In, R "
t.,.. ......... 35 milr< mol"lr fXl__ . 15
WERP. l

R•.,.

lAR
lAR
lAR

AcceuOutpul

o I don" ~... I\o_r. ' .."'. ,.... go"'!!.

o ~''''' n ""....... don', " .. "D R""'.,.... ,,""._.,•.II" tor ,..-fr'."'" only
o R.pe",,,, " open ("' I. . .. '0 ".n.ienhl

No t" '

Autopatch ? Op e<l prIvata _

l ocatIDn _

InpUI

ffAJUIlING,
• v~ueoe rat res UP 10 2O.0c0 ~ts
• Cunent ral,nlrS UP to 6.(1 amPf
• fvlly glassillate<l doOde buold,n~ block\ by_

GENERAL EU CTRle
• Wi de \IiI,iety 01 standa,d assembltes a.a ilab le ,n conhgu'a·

t,ons such a, half wa"'!. cente,·lap. doubl~ and brIdge.
o & 3 p/Ifte)

• A_a nche trllPS
• ,:andafd~ .... "equen<:y and last SW'lch,ng
',~

• Capable of 'eplacong many othe' manvlact~'ers' types
wh ich e-e no longe< aoa,lable \ uch as sil icon ,etro-f,ts
10' l~be typeS 866. 872. 8020, etc

• Cuslom de!'lf'S and enginee""i """K;~
• APOIic.able 10 higttef ..lIab IIty app ",aloOM such as in

dus!, ...1 con\,ol .ysle<m, communx:atioo eqv·pment. hitm
radoo gea,. _ \lK k prec'll'tatcn. e1C.

f OR MORf INfOItMAt 'ON CONTACt ,

CONDITION ING SEM ICONDUCTOR DEVI CE S CORP.

Po,' Offi• • 10. No , 116 Wayne, N . J, 07 47 0

Telephane : 201 -'35-54$9
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l'm Willing to pay lor the help!
Larry Lawhorn WA4MJQ

1706 B~ntwood Ad.
Ridtmond VA 23222

$21.95

THE NEW. IMPROVED

'O R I G I N A L BRIDGE'!

~
Ouement Electronics

1000 So, Bascom Ave,
San Jose, Ca 95128
UlIfDUl1 RESIDE NTS 100 SUES TIl

/ADDSUD fOR POSTA&£\

Reads forward power
a n d SWR

s i m u l t a n eo u s ly.
Handles full legal limit.
Usable 3 thru 150 Mhz.

Small e n o u g h for
mobile use .

SST T-! RANDOM WI RE
ANTENNA TUNER

TH E OR IG INA L RANDO...'
\\1RE ANT ENNA TUN ER - In

usc by amateurs for 5 yeat s.

AlI~ __1Otf tr6tJ.10 _fNSJ ...rm _I' ,_-.
M""" or 100 .... n 0",,__ C....iilly -
"';/1 _,ot r" ""ru_/r _I' "_""'. IdI1_ ro,
pot'/MJIt! 0' ho_ op"'.i"". G'ear fo' _rr_nr._
"or", '00"" - , im pll' ru". witt! i" , id•• out a witldo ....
Or IIrtyplace "' /IIlMJI". To,o ,d indllCtO' fo' ' moll ri""
3 X4·'I4X2·31B. Builr-in """rt tiJl'lo-<JP irtdicllfOl'.
50·239 cannOC/o,. GU¥Mltt!t!d fo, , 1" •• 10thI' triM.
IF NOT SATISFIED RETURN FOR A F/JLL
REFtJNDJ

COMPACT ••• ""'V $29.95
EASY TO US E . _ .... I.. ' . "" ...l .. ' .. '~Ul.. ,

SST Electron ics, (213) 376-5887
P.O . 80 .. I . Lawndale CA 90260

So, could anyone ,n the country
please help me in locating a schematic
and other info on the Dumont unit?
Any help would be appreciated and

Ham Help

Askforour cooperative
marketing agents

DON'T SETTLE FOR LESS
THAN YOU R GE ARS
A CTUAL VAL UE. ACT
TODA Y AND SAVE A
BUNDLE.

ENGINEERING C ORPORAT ION
2·8·6 I1A1lASH1 11"'IlASHI /ill T ~YU JAPll,N

TELU3\_HI 2 I I Go\lIl.L ; ON Y [L£GTRO.

Consumer I'ridng Sen ice
P.O. Box 454

Somervil le MA 02143

Consumer Pricing Service will
be glad to tell yo u. Wholesale,
reta il , trades a nd insurance
appraisals, by an independent
service with your interests in
mind.

Send us a list of yo ur gear
sho wing options, age and
condit ion of eac h item, an
SASE and $5.00 fo r an imme
d iate quote .

You will also receive at no
additional cost our brochure
on how to get the most for
your gear, along with some
ti ps on buying new and used
ham gear.
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What is Your Gear
Really Worth

It was 9'Yen to me by a friend who
wor ks there. The model (FCC type 4 )

is 5814·0. Seria l # 140, and the chassis
It ,s 158030. This is the number I got
off the back end 0 1 the chauis. The
problem : I can't seem to locate a
schematic or any other information
on the unit. I want to be able to
convert u to t he 144 -1 48 MHz band.

I have buil l t he '"accu·memory"
authored by J. M. Garrett W84VV F
described in the AU9ust, 1975, issue
of OST. I also have a " Hal MKB· 1"
Morse keyboard. For some time while
ope.rating one or the other of these
two fine units, I have thought how
convenient it would be to combine
the t 'NO pieces of equipment. My
problem is how to load th e "aceu 
memory" with the keyboard and how
to use it as a buffer to store and
release the code on command or
automatically. Maybe some of our
more knowledgeable reader1 would be
able to help.

Bob Fream WB80 HP
22238 long

Dearborn MI 48 124

After subscribing to 73 for 6
months, I must say I am impressed
with the content of thi s magazine. As
a computer programming student, I
find your 110 section very profitable.
I need some help in getting my Can...
dian Amateur Radio Certificate, in the
technical areas. Also, anybody in the
area with RTTY equipment lo r sale,
please contact

I'm willing to help any roan-ham
who li¥es in my area get his ticket.

Ed Sieb VE2BAQ
PO Bo.. 296

Cote St Luc, PQ H4V2Y4

Classes, Novice and General, will be
offered a t Upper Moreland Adult
EYening School beginning in January.
Fo r t he area of North Philadelphia.
Willow GrO\le. Hatboro and Warmins
ter PA, call K3JJO,643-73OO.

W. H. Newell
Bo x. 224

Ft. Washington PA 19034

Anyone in ham land have any
manuals on the Heath OX1Ql) or the
OX1006? I'd like to borrow or buy.

SSGT Howard H. Ragan
K7ATUIDA4AU

1141 ·2 USAF SAS
APO NY 09189

I need ham help with thoory '
J_ry Otto

5901 Count Turf
LouisYilie KY 40272

502·937-4384

Robert S. Reid
1573 West 65th AYe.

VancouVfi, Be V6P 2P9
{6041 263-3620

We need help. Ou r recently started
Amateur Radio Club at our high
$Chool desperately needs equipment.
We are doing our best to make money.
but we're not making enough. Any
cheap or free wor king equipment
would be appreciated. Write us a letter
and tell us wha t you've got.

Michael Harrison WBON FZ, Pres.
Cen Ir ,,1 High School ARC

116 CoIIege Ave.
Flllt River MO 6360 1

I have an old Dumont transicom
VHF FM unit that was taken out of
service at the Fairbof n DH Fire Dept.
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Wells Chapin WBGI
507 Franklin
Kingsley M l 49649

The Junk Box as

an Art Form

- - new use for blown capacitors

H OW would you like to
have an attractive

station decoration and at the
same t ime preserve your
a n ti que parts? Well, it 's
possible by bui lding a shadow
box as shown in the photo
graph.

Over the years one finds
that his storeho use of antique
parts graduall y disappears

through loss and brea kage.
Putting them on a shelf is a
real dust catcher , and, in
addition, you just don't have
the room; besides, a mess of
old parts is not attract ive.

Some of the rare gems in
this box are wireless specialty
condensers , a Faradon, o ld
dials, a rheostat, an old tu be
box with the tube removed

and mounted ne xt to the
box, o ld variable condensers,
a crystal detector, a The-da
son audio transformer, and
many others. Your junk box
is a gold mine.

Select the parts you want
to preserve and then try
differe nt arrangements. When
you have the arra ngement

you want, measure the width,
height and depth you will
need and make your box to
size.

You can buy the material,
the frame, felt, etc., a t the
local discount store. Usc
standard sizes o f frames. You
will find the natural oak
frames are best, but others

I

•
•

•

•

-

-•

••
•

••

· --

Shadow box with antique components.
A companion piece that shows circuit boards, integrated
circuits, transistors, and the history of miniaturization.
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lend themselves quite well.
The total cost of my who le
pro ject was $2.75 plus about
three ho urs of interest ing
labor.

Select frames that have
about a W' lip o n the back so
that you can set the shadow
bo x over them and then
screw it to the frame. Be sure
to apply glue to the glass, as
the objective is to make the
who le box dust and airproof
so the parts wi ll be good for
life. Seal the edges to the
frame after you have screwed

the box to the frame.
The fra mes I used were

14" x 21" and were just right
for these parts. Make the
shado w bo x out of 1/4 inch
pl ywood as it is easy to work
with and does not spli t when
you nail at the edges. Before
you na il, apply a small
amount o f glue on the edges.
Make the sides first and
square them up and let set
overn ight. Then lay on a
piece of plywood and mark
the back and saw. Then apply
gl ue and nail. Now paint the

box inside and oUI, and after
it's dry, glue a piece of red or
green felt to the inside 
bottom o nly.

There is not a set pro
cedure for mount ing - you
will have to improvise as you
go. Most all o f these parts
were mounted with small
screws . Some components
mo unted easily after so l
dering o n small lips, ere. Very
lightweight brass sheet was
used for clam ps, etc . The W'
plywood gives you plen ty of
bite to mount any medium

sized part. Be sure that the
screws don 't go through the
bac k and scratch up your wall
or table.

This makes a wonderful
decorat ion for the wall of
yo ur ham shack - just put
scre w eyes in t he top at each
edge and hang it o n the wall.
Th is same idea lends itself to
a lot of things around the
ham shack and perhaps you
can even ma ke the XYL
happy by making her a
shado w bo x for memorabilia
she might like to display. •

Fully G uar an t eed

M.l'l'" <" " " ' 4" AJ" .. A" "·" lJ '"

T VT·II , W/2K ME MORY
!TVT ·1I11 $1 14. 75

SCR EEN RE A D 11 .65
MANUAL CURSOR 9.50
CASSETTE-eOMPUTER INTER·

FACE ; DUAL RECOR DER ,
PULSE MODULAT ION .... . 28.50

MOT ION DETECTOR (ULTR A
SONIC!. ASSEMBLE D 18 .75

FR EE CA TA LO G
SEE OUR JU L Y AD

LM3909 LEO F LASH ER . . . .. " . ..99
MCR 1074 SCR: 4A. 20011 . . " , . , .75
PWR. XF ORM . 11 5v PRI ; 3EA SEC:

9v, 2A; 15v. 2.7A; 2Ov.
.7A; (4 LBI .. " , 9 .50

MIN I X FORM , PRI : 115v ; SEC;
6v, 1.5A 19 011 75

COMPUT. CAPS; 11 .500 M FD.
25WV: S.75; 12,000 MFD. 35WV .85

SEL F-GR IP M INI TE ST PROD .. . . .50

ECO NOMY KITS

MOR E BAR GA INS

ELECTRONIC DISCOUNT
sales eessee
138 N. 81 STREET
M ESA AZ 85207

$ 9S
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, --- FEA r URING - - - ,

1 HI 10 0"'" lOO MHI • Com merc031 Accura ·
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ELECTRONIC DISTRIBUTORS. INC.
1960 Peck M uskegon, MI 494.1
Tel. (616)726-3196 TELEX 22-8411

Portable • Commercial Standard
FREQUENCY
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TOWER (YER MADE

Fre. standing a lu m ·
i n u m t ower 10' to
100'. Pr,ces from
$110130'1.
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Midwest Ham Headquarters
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Che>s1Pf!'lke Dicita l DevicM Inc,
P.O. BOX 3.1

Haw'e de Grac e . Md . 2 1078

$14.95
(plus s h ,pp ing)

Now! A Oig ,t al l o g ic P ro be kit a t a realis t .c
price. Re d . Green. li nd Yello w light e m itting
e.eee s s ,gnal the pre s e nc e o l log,c lewels
encounlered in d ig illol c,rcu" ry . Uhl<zalio n
o l l ra ns,s lo r and ,nteg 'ated c orcu, t s Witch, n g
techn ,q ues pe rm,t the OIGAPEAKE.A t o
ind ic a t e log ic 1. logic 0, and pu ls ;ng e ;rcu il
cond ilions. Com p le t e k it inc lud ing easy
ins l r uctio ns 's awa ilable no w fro m ,

lOGIC PROBE KIT
-

I
I
I

I
OUR NEW BANDPASS- I
REJECT DUPLEXERS WITH I

I OUR EXCLUSIVE I
I SpSr CIRCUIT* I
I .. . provides superior perter- I
I mance, especia lly al close I
I frequency spacing. I
I

Models available for all Ham I
bands . Special pr ice for

I Amateur Repeater Clubs I
CALL OR WRITE FOR DETAILS:
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Goes 220

The Mod Squad

•

The Conversion
The fi rst step o f the con

version is to modi fy the local
o sci ll ator multiplier. The
crystal oscillator stays the
same, as the crystal will be in
range of the normal tuning of
oscilla tor co il T8. Referr ing
to Fig. 1, and the diagram
supplied with the radio,

serv receiver

and is free from intermod and
image probl ems. The receiver
has three filters incorporated
in its design, with two in the
10.7 MHz i-f and one in the
4 55 kHI i-f and is, in sort, a
darn good receiver. It has 20
t rans istors, including five
stages of limitin g and a very
fast sque lch which gives no
squelch tail to speak of.

pub
for pocket 220

- -

C. Warren Andreasen WA 6JMM
P.O. Box 8306
Van Nu ys CA 9 14 09

MR·2 receiver (Photos 1 and
2). It was designed to cover
up to 170 MHz, has built-in
n ic a d batte ries, comes
comple te with charger and is
avai lab le for about $80 from
several sources, including me.
When conversion is complete,
the receiver has a sensit ivity
of better tha n .5 microvolt,

Photos by Herbert Dick

T here is the slogan " use it
or lose it ," which we

have all heard in connect ion
with the 220 MHz amateur
band.

Here in Southern Califor
nia, I took this to heart and,
10 and behold, that band is in
my opinion the best band of
all ! That band now has more
act ivity and morc repeaters
than 2 meters does in some
parts of the cou ntry, with
man y hundred users in the
Los Angeles area alone.

The one problem we have
is the lack of available equ ip
ment. So far only one hand
held t ransceiver has come out
for this band an d, as of this
writing, it i.. not yet being
delivered . We have need for
someth ing small, light and
not too expensive. what I
(wi th the hel p of prod dings
and sugges tions of Bil l
Duhaime WA6NTW) have
developed is a sensitive 12
channel (that's correct - 12
channel) pocket receiver that
is an idea l bac k-up receiver,
du plex receiver , and in my
case, the remote end of an
auto burglar alarm system.

This receiver is a converted

Photo 1. Photo 2.
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home brew) must be used or
the slug will break. Always
attenuate signal unti l noise is
heard and tune for maximum
quieting. Fo ll owing the same
p ro cedu re, li kewi se tune
ante nna coil Tl, amplifier
output coil T2, and mixer
input coil T3. If all is working
properly, the MR2 will now
wor k better on the 220 MHz
band then many popular rigs
work on t wo meters. I should
mention th at this receiver
works very well on two
meters, before the conver
sion, and is a very good buy
for that purpose alone. -

[J EJ (1J IT] T.folf'UUT 5 , ~

C "- 3

@)

D@ @>

O-"["O\l[ "
0"

@@ 0 DC]0 0°'0
®

I CRySTAL BOAIIO I

complete with the exception
of tuning.

Fig. T.

Tuning
Place a crys tal in a posi

tion and select it with the
channel switch. Wi th a strong
signal source and an atten
uator (rota table beam and
di stant tr ansmitter ), tune the
oscillator and multiplier coils
for maximum received sign al.
The luning of the mult ipl ier
is quite cri t ical and should be
done with care for maximum
sensitivi ty. Note: The slug;
are very bri ttle and a proper
fitting tuning tool (even if

place (Photo 4). Locate the
secondary winding (the three
pin side) and using a needle
and small soldering iron ,
gently lift the wire from left
end pin (bottom view with 3
pin si de faci ng you ). Care
fully remove one turn and
reconnect wi re after removing
insulating varn ish. Reassem
ble the coil form by insta lli ng
back on PC board in the
reverse order as removed.
This coil wi ll now tune to the
212 MHz range needed and
the receiver will now hear a
strong 220 MHz signal if one
is provided.

The next step is to modify
the input tuned circui t by
replacing the 7 pF capacitor
(C4) with a 3 pF, C1 with a
10 pF capacitor and remove
one tu rn from the secondary
wi nding of Tl . This wi nding
is lifted from the same pin -as
it was in the local oscillator
multipli er. Next, the output
circuit of th is same stage [rf
Am p) must be cha nged.
Remove the same one turn
from secondary as in the
o ther two coil s and replace
the 7 pF capaci tor (C6) with
a 5 pF capaci tor. Now go to
the mixer input coil (T3) and
in a li ke manner remove one
turn from its primary a nd
replace its 7 pF tu ning capac
itor (CS) with a 5 pF capac
itor. The conversion is now

locate 0. This capacitor is
OK as is, but if you wish to
use the crystal from a
Midl and 13-509 receiver, as I
did, th is capacitor may be
removed, making the crys tals
interchangeable. TS will now
tune with the slug near the
top of the coil form. The
crystal frequency will be the
same as the Mi dl and 13·509,
which is the desired 220 Mhz
frequency min us 10.7 MHz.
divi ded by 4 (3rd overtone
series resonance into 20 pF
load capacitance). The next
step is to modify T4. This
stage is made to quadruple by
repl acing the 7 p F capacitor
(C28) with a 5 pF capacitor
and removi ng one turn from
the secondary of the coil.

The method of mod ify ing
this, and all follow ing coils, is
as fol lows: Remove solder
from can tabs and carefully
work the can off coil. Be ve ry
careful si nce the coil form
will break easily if forced (see
Pho to 3). As the can pulls
clear. note the ferrite cup
that will probably stay in the
can. Do not lose or break this
as it is an impor tant par t of
the coil. After placing can
and cup asi de, remove solder
from all fi ve pins of the coil
form and gentl y remove this
form from the PC board.
Next place coil in a soft
jawed vise and gently hold in

Photo 3. Photo 4.
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Fig. 1. IS8 exciter for HT-37. t t, T2, T3 = U onel #GH1203-2·H 22k to 600Q. FLl = UTe
LMI-3000 low pass filter.

by using an external unit and
a very minor modifi cat ion to
the HT-37 transmitt er .

The phasing method of
sideband generation was first
used when SSB appeared in
the ha m bands. A well-kno wn
circui t that has been used by
many builders of SSB gear
was presented in the G. E.
Ham New; 2 back in 1950.
That circu it was used to
develop the SSB tra n.. mitter
made from the old Command
transmittersJ

,4 and forms t he
guide lines for the ISB uni t in
this art icle. I fi rst considered
just making anot her exci ter
like the o ne in the HT-37, but
t he unavai lability of the
proper components led me
back to the old standard
phasing circuit design used
many years ago.

In th is ISB system the
HT-37 is used to generate o ne
of the two si deba nds and an
external exciter is used to
generate the other sideba nd.
The ou tput of the external
unit is fed to the same mixer
a.. that used in the HT·.>7 SSB
generator. Due to the method
of heterodyning in the HT-37
to obtai n the proper sideba nd
for that part icular frequency,
it is necessary to manually
select the desired complemen
tary sideband when using the
external ISB exci ter . The
particular SSB used for each
band is identified from a
chart on the fro nt panel of
the ISB exciter . The design
and operat ion of phasinn type
SSB exciters are very well
described in the referenced
art icles and will not be
reviewed in t hi s article.

Const ructio n
The unit shown in the

pho tograph.. was const ructed
on two separate chassis, o ne
stac ked o n top of the other.
The overall size of the
finished exciter is 3}'l" wide
by 7th" high by 12" deep. It
is housed in a surplus aircraft
equipment cabinet. The top
chassis contains all the elec
t ro nics, and the bottom
chassis has the power su pply.
The power cord and the
o ut put connector are at the
rear. The front panel contains

---'
'oi1MI"
ro H' -~

is a Halficrafters HT-37 which
generates it s SSB signal by
the phasing method of side
band generat ion. I decided 10

try and see if I could f igu re
o ut a way to get ISB from my
HT-37 for my SSTV transmls
sions. Th i.. article presents the
results o f this effort and
shows how I was able to
generate ISB from the HT-37

for SSTV

" 'L-f=,~

•
VOice, one

there are no commercial
a ma teur radio t ransmit ters on
the market that have this
mode of emission available.
Several a mateurs have been
active on ISB using circuits
they have developed for SSB
transmitt ers that use the fi lter
method of sideband genera
t ion as described in the SSTV
Handboo k. I My transmitter

n .
0'

- - one for

Louis I. Hulton K 7YZZ
J2235 5E 62nd 51.
BeJl~vut WA 98006

Double Sideband:

,
,",
SEC.:

Something New?

O ne of the modes of
o perat ion permitted by

the FCC for SSTV is the
operation on IS8 (Indepen
dent Sideband) . In th is mode
of operat ion the voice signals
are transmitted on o ne side
band while at the same time
the associated SSTV signal is
transmitt ed o n the ot her
sideband. At the present t ime
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now sha re t h at power
between the two si deband s.
T his means that you cannot
run the same SSB power on
ISB as when you operate in
SS B. My li near nor mally ru ns
200 mA o n meter peaks when
o n SSB. This means that I
must not run over 200 mA on
158 , or I will be over-d ri vi ng
that linear . I the n have to
divide this po wer between the
two sidebands like this: T he
SSTV signa l is fed to the
micropho ne input of the
HT-37 and the level adjusted
so that the linear is running
onl y arou nd 100 mAo Then
the micro phone is connect ed
to the external exc iter an d
the gain adjusted so that o n
speech peaks the linear power
amplifier meter moves fro m
the SSTV level of 100 rnA up
to 200 mAo This means that
the two independent side
bands are now sharing the
power, d riving my ampl ifier
in an acceptable man ner. If
you wish to run more SSTV
power, then increase the gain
o n the HT-37, but you also

ro
" UH RS

Fig. 3. Po wer supp ly.

was init ia lly several hund red
Hz higher t han the HT-37 9
MHz osci ll a tor . These two
osci llators must be zero beat
to assure that the recovered
sideband will contain t he
proper frequency informa
tion. If they are not zero
beat, and the receiver is tuned
so that the picture informa
t io n h as t he cor re ct
f requency info rmat ion , then
the accom panyi ng voice will
not have the proper sound.
The adjust ment of the 9 MHz
158 exciter is just like any
o t he r phasing type SSB
exc iter and is fully described
in detail in reference 4; there
fore it wilt no t be repeated
here.

Operat ion

The output of the external
15 8 exciter is co nnected to
the HT-37 by a 3 foot piece
of RG58AjU coa x. The SSB
sys tem at K7YZZ includes a
seco nd hand Heath kit Warr ior
linear using four 81 1As in
grounded grid. The system
must be adjusted so that you

"",.

" 7 v

simple. The sche matic dia
gram o f the HT-37 shows that
the out put of the internal 9
MH z exciter is fed to a mixer
V7. I decided to feed my
exte rnal exciter into that
same mixer gri d. A hole was
drilled in the front panel
midway bet ween the driver
tune knob and the ba nd selec
tor knob. A type BNC con
nector was installed in this
ho le. The 68 pF capacitor
and the 2k res istor are then
wi red from this co nnec tor to
pin 1 of V7. Yo u will find
that locating the connector at
this posit ion on the front
panel of the HT·37 makes for
very short leads from the
connector to the tube socket.
Th is is the o nly modification
requ ired to the HT-37.

For proper operati on of
the 158 sys tem, the 9 MHz
oscillator in the ex ternal
exciter must be zero beat
wit h the 9 MHz oscillator in
the HT·37 exci ter. I accom
plished this by monitoring
the o utpu t of the HT·37 9
MH z signal via the newl y
installed BN C connector on
the t ransmitter front panel,
o n a commu nicat ions receiver
( Ha mmarlu nd Super Pro,
194 5 vintage). The output
from the external 9 MHz
osci llator was also picked up
by the receiver and the
detected beat note o bserved.
A pa dd ing capaci tor was
installed across the crystal to
pul l it do wn to zero beat with
t he HT-37 exciter osci llator.
The external 9 MHz oscilla tor

modificat ions ( 0 t he
we re surpri singly

Fig. 2. HT-37 modification.

the audio input connector
and gain cont rol, t he si de
band selec tor switch, power
swi tch and pilo t light. I used
a commercial low pass audio
filter in the speech amplifier
sect ion to limit the uppe r
freq uency respo nse to 3 kHz.
This filter may be deleted and
a filter using TV width coils
subst ituted as sho wn in the
referenced art icles. I had an
LM I-3000 unit in my junk
box, so that is wha t I used.
The other fi lte r will work
eq ua ll y well in t h is circu it.
T1-T3 are surplus Lionel
audio t ransformers of the
type used in the reference 3
article. A good subs ti tute
wo u ld be the Lafayette
AR·1 51. T4 and T5 were
made fro m surplus SCR-522
coil forms. They are 3/8"
diameter and have 12 turns of
number 20 wire with a three
turn link at the cold end.
They are padded with a silver
mica capaci tor to resonate a t
9 MHz with the slug about
halfway in the coil. T6 is a
s lug-tuned coil of 5/16"
diameter wit h 8 turns, center
tap ped . The link is two turns
wound around the center of
the coil. The wire o n T6 is
also number 20 ena meled.
The li nk wire is made from
single strand plastic insulated
number 20 enameled . The T 7
and T8 are small ;4" d ia meter
coil forms, slug-tuned and
wound wit h 20 turns of
number 30 ena meled wire.
The li nk is three turns o n the
col d end. The coil is padded
wi th silver mica co nde nsers to
reso nate at 9 MHz wit h the
slug at midrange.

The power supply sho uld
provide 250 volts at 90 rnA
and a regula ted 150 volt out
put at 10 mA. The 80 mF of
filtering seems to be suffi
cient for this un it to provi de
good de to the aud io and rf
circuits.

Th,
HT-37
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must reduce the gain on t he
external 158 exciter so that
the voice peaks will not
exce ed the power amplif ier
ratings.

I think probably one of
the st rangest things you will
encounter will be the sudden
r e a li z a ti on th at you
are being heard at the same
time you arc being seen .
Usuall y SSTV is a series of

pictures followed by voice
transmissions. Here suddenly
you are be ing seen and hea rd
a t the same time, and it is
quit e a surprise the first time
you work a station that can
rece ive ISB SSTV transmis
sions. I have not gotten used
to that sensa t io n yet.

The unit described in this
art icle has been in service
for abou t two years and seems

to hold its adjust ments very
well. The unwante d sideband
suppressio n is of co urse not
as good as a filter rig, but it is
ent ire ly acce ptab le for a
phasing type SSB exciter. I
would be pleased to hear
from any other bui lders who
are working with phas ing
type ISB exciters for SSTV. I
wis h to t hank "Gervle"
W7F EN, who assi sted me

wi t h ma ny on-t he-air 158
tes ts . •
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Fig. I. Ty pical carbon mike input network .

m icrophone. First it is
necessary to bias the tran
sistor to " look" like a carbon
mike. To do thi s we adjust
the bias to the t ransistor so
that the key down voltage
across t he transistor is the
same as t he key down voltage
across the carbon mike.

Fig. 1 shows a typica l
carbo n mike input ne twork
from a Mo torola PA-8664, 30
W tra nsmi tter. Th is can be
converted into a Thevenin
[de] equiva lent circu it as
sho wn in Fig. 2, or the
equivalent can be determined
experimentally as sho wn in
Fig. 3. To make the measure
ments, momentarily key the
transmitter and measure the
voltage across the carbon
mike button as shown in Fig.
3(a). Open circuit t he pa t h
through t he carbo n mike and
aga in key t he transmitter as
in Fig. 3(b). This time you
are measuri ng the Thevenin
voltage. Now, exchange the
voltmeter for a milliammeter
and measure the current
dr awn ke y d own. The
Thevenin resistance can be
calcula ted by divid ing the
voltage in volts by the curre nt
in rnA to give the resistance
in K Ohms . This combina
tion, as shown in Fig. 3(c), is
a dc eq uiva lent that a llows
you to experiment with
various surplus trans istors
wit hout having to key up
your transmitter continua lly
until you str ike the right
combination to bias the tran
s isto r. Thi s equivalent can be
set up using a bench power
supply or a combi nation of
batteries. It only requ ires a
few mA, so almost any thing
wi ll do.

Once the equivalent is set
up you must choose what
kind of mike you wish to use.
If it is a low impedance
dynamic mike, you will want
to use a lo w impedance input

the problem of getting power
to the preamp and/or finding
somep lace to mount it.

A carbon microphone is
basically a resistor whose
resistance ls varied when a
signal (voice) ls appl ied to its
input. Thi s sa me de finit ion
cou ld be applied to a tran
sistor. $0 we ca n replace the
carbon mike with a t ransistor
whic h wi ll give us enough
gain to use a lower output

•

Don H. Johnson WB6MXD
943 Cameron Court
Arroyo Grande CA 93420

•

•

transistor rigs.
One problem with tbese

radios is that they require the
use of a raspy sounding
carbon microphone. It wou ld
be nice to use one of t he
mikes fro m around t he shac k,
but t ha t mea ns buyi ng an
amp lifier to get t he low level
o u t p u t from a ceramic,
crystal o r dy namic mike up
to the level that is put out by
a carbon mi ke. Then there is

a return to the carbon mike- -

Carbonize Your Crystal

Fig. 2. Dc Thevenin equivalent network.

S urplus FM units are still
a good investment for

the ham who wants to get on
the FM bands and still have
good quality equipment. For
less than $100 you ca n get a
tu be-type rig which ca n give
you 25 W out put and receiver
se n siti vitv better than a
microvolt. Abo, these tube
t y p e rig) a re not a)
susceptible to inter mod and
desensc problem) a) some

m . ,-I
,J,

••

Fig. 3(0).

""nH I. -OOW1.1"f;'"......,-.-COoIE T~ ...~ S."TT[R .r •
'''~ I I (gVl~ ...U ~T._VTH

.~ j _~o....",,!
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•

Fig. 3(b). Fig. 3(c).

134



the high impedance circuit is
a quick and easy co upli ng
circuit for a repeater which
wou ld all o w taki ng the audio
fro m the rece iver before the
audio ou tput stage, so that
you could ad just the monitor
level without fear of affecting
the repeat level. Also, since it
has a high input impedance,
yo u could use it for mixi ng
severa l sou rces into one trans
mitter wit hout loading effects
as sources are switched o n
and off (see Fig. 6) . •

,..
T O) &\.1000 +--<>- " ,

:),
I
I
I

- __ _ __ _ _ .J L _

~~ '8'9

"
' ''H _.

•

junction of t hese two to
ground. But, aga in, this was
not found to be nece ssary .

Once the mike circuits are
biased, it is a simple matter to
fit them into a microphone
case if desired. Thi s method is
preferred but the preamp
co uld be mounted in the con
trol head o r even o n the
chassis o f the rig. I have used
these circuits for many years
and have gotten good audio
reports.

Another possible use for

T~u",""["
[ QIJIV"l £ IO'r- - --- ---- ---

I RT H,
I

• , -=-VTH

w'- I
I,
I
L _

The circuit for low impe
dance micropho nes is shown
in Fig. 5. Rx is a high resis
t a nce pot such as one
megoh m. The mike does not
need to be in place fo r the
bias to be set . Si mpl y turn on
the po wer and adjust Rx so
that the volt meter reads the
voltage in Fig. 3, or you can
set it aga in to about one third
of Vth. On ce this is do ne,
replace the pot with a fixed
resistor of the same value and
you are ready to go. You can
get more gain from this cir 
cuit by dividing Rx into two
resistors and bypassing the

,
....0fU0l.

transistor (BJT) to get the
best power transfer. For a
high impedance mike, an FET
will be requ ired . I used
2N3396s fo r the BJTs
(51$1.00 from Poly Paks],
and 2N38 19s for the FETs
(2/$ 1.00, Poly Paks]. Rut any
NPN BJT with a beta greater
than 150 sho uld wo rk and
most n-channel FETs should,
too. lust be sure they can
stand the open circuit voltage
of the mike circui t.

The circuit for high impe
dance microphones is shown
in Fig. 4. The FET requ ires a
de path from the gate to
ground which is provided by
the mike itself. While ad
just ing the bias you may want
to pUI a resistor from gate to
ground rather than a micro
phone. Any value from 50k
to several megs sho uld do. Rx
is a I or 2k pot. Simply turn
on the po wer and ad just the
pot unti l the meter reads the
same voltage as you meas ured
across the carbon mi ke in Fig.
3. As an alternate met hod,
adjust Rx unti l the voltage
between the drain and source
terminals of the FET are
about one third of Vth- After
Rx has been set , measure its
value and replace i! wit h the
nearest fixed value resistor.
Thi s circu it hac provided
sat isfactory gain, but if mo re
sho uld be needed it cou ld be
o btained by bypassing Rx
with a small 5 u F capacitor.

Fiq. 4. For h(qh impedance mik es.

~~0) 1I

-l..
I

m
Fiq. 6. Typical uses.

r--------

l L _

I
I,
I

,,~ !IX
• • 0

",
I "'"• I

)I~~ F
, 'l t" : •

~

~v "f~ '6 - I

!
-- ---- - ,

I 0 "

I
I
I

Fig. 5. For low impedance mikes.
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How Does Sideband

Really Stack Up?

gun request fo r freque ncies
for paramedical support
req uirements . Offshore
drilli ng interests have success
fu lly gotten a docket for
tem porar y usc of 4 32 MHz
for HIRAN , a radiolocatlon
system. Th is is similar to the
"shared" use we suffer on
220 MHz (HIRAN is on a
"non- in terference" basis),
where military radar takes the
lion's share! There has even
been a plan to replace the six
meter band with TV chan nel
L'

As you can sec, " Usc it or
Lose it" is not a dead motto !

I've never been one for
throwing up my hands and
say ing, "Oh we ll , you can't
fig h t city ha ll or big
business." Amateur radio has
thrived because of brave souls
who have challenged the
status quo by engaging in
"impossible" pursuits using
"i na dequa te" re so u rces.
Oscars 6 an d 7 are ample
proof of this . You' ll look
long and hard to find a "pro
fess ional" or govern me nt
sa tellite that cost only
$60,000. The first Oscar s cost
eve n LESS!

Back whe n mobile radio
was being studied and it took
six Amps just to light up the
rece iver, industria l engineers
stud ied the strengths and
weak nesses of AM, FM, and
SSB.J AM came out third
overall because of its inter
ference problems (hetero
dynes), susceptibility to
ignitio n no ise, higher curre nt
dra in due to the modulator,
and d ifficulty in obtai ning
and maintaining a high level
of modul at ion . FM was the
ultimate winner because its
limit ing effect made it less
prone to ignition inter
ference, its capture effect
reduced co-channel inter
ference, its modulation re
qui reme nts were simple, and
" ha nds off" ope ration was
ch ar a c t erist ic because of
positive squelch acti on and
re la t ive im muni ty to degta da
tion d ue to off fr equency
operat ion (±1 kHz). General
design considerations and
economy were factors in the
adoption of FM.

....,.".,..."..,,, ..O< ....~D
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Another fact is that there
have bee n numerous a ttacks
recentl y o n port ions o f our
bands. Class E CB, for in
s ta n ce, wa s o r ig ina l ly
proposed for two me ter s.
Emergency medical services
included several channels in
the 432 MHz band in a shot-

• ~ , , ,
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f :

, +-+
• ' ,

~j.. +-[ r, In..
•

..... ..."".."

Fig. I. Phase locked sideband. Note: Receiver sensitivity to the
carrier is greater than to the sidebands, due to the I k Hz filter.
This some....hat makes up for the -10 dB level,

tary users all looki ng for new
frequencies, VHF is over
loaded in many metropolitan
areas. The fact is that t he
FCC has ope ned a new band
arou nd 960 MHz (practically
microwaves!), just to acco m
modate so me of these
stations!'

'.

the SSB solution?- -

M ore and more, our
VHF amateur frcque n

des are being eyed by com
mercia l Interests suc h as
business and governme nt, and
pe rso na l co m m unica t ions
needs co nti nue to escalate.
We should have had fair
warni ng several years ago
when thousands of surplus
FM units were dumped on
th e ma r ke t when over
c rowded cond itio ns forced
splitting 50 kHz channels into
2 5 kHz ones .

Needless to say, CB Class
E on 220 MH z is not the only
threat to our VHF and UHF
alloca tions. With f ire, police ,
government, VHF marine ,
common carrier, mobile tele
phone, industrial, and mili-
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Fig. 2. Occupied bandwidth.

continued
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Sh i fting th e fo rmula
arou nd yields:
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Addi ng the 9 dB effect ive
gain of th e SSB sys tem, we
have :

Range - Putting Numbers to
the Theory

Since SS B requires a re
ceiver bandwidth less t han 3
kHz for fairly good fidelity
(250-3250 Hz), whi le FM
requ ires about 12 kHz, side
band shows a 6 dB advantage
in sens itivit y (based on dB =
10 log BW1 /BW2).'

As only o ne sideband and
no ca rrier is tr ansmitted,
t he re is a theo ret ical advan
t age o f an addi t ional 3 dB in
the transmission o f SSB. Side
band doesn 't have to sp lit its
loyalt ies be tween t wo (or
more) sidebands, as does FM.

Assum ing th is 9 dB advan
tage, o ne ca n easily see that a
signa l tha t is 9 d B out of the
noise in a sideband system
will not eve n be detectable in
an eq uiva lent FM syste m!
While 9 dB S+N/N ratio is by
no means a spectacu lar signa l,
it is readable, especia ll y in an
emergency sit ua t ion.

Looking at it fro m a
d ifferent viewpoint, if we
assume that 1 uV is a reaso n
able signal leve l and that SSB
has a 9 dB advantage in
system gai n, the fo llow ing
calculatio ns give us some idea
o f sideband's range e xte nding
characteristic."

d" ' S ",i/n

As one ca n sec, the adva ntage
is about 1.7:1 (75/45 ) for
SSB over FM.

"25 W x Zlt x ant gain l x
1[rx ant gain)

•
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More Difficult Noise Suppres
sion

While it 's not di fficu lt to
recogni ze t he grea ter diffi 
cult y of suppressing impul se
noi se, etc., in SSB, t he prob
lem is not as insoluble as o ne
mi g h t s us pec t. No ise
blankers, eve n of sim ple
des ign, do very well in most
cases. More com plica ted
des igns do eve n better.
Frankly, under wea k signal
condit ions sideband is much
easie r on the cars than FM's
" chunk . . . chu nk ... ker
chu nk" and high pitched
rush ing.

More Difficult Tone Access,
etc.

SSB is not compa t ible
wi t h the high accuracy sub
aud ible syste ms used by
many systems at the present
t ime. There would be li tt le
problem for audible burst
systems, as t he frequency
tol erances are not as tight as
those at subaudible, but sub
aud ible could o nly be used in
a p hase locked syste m. Of
course , in a phase locked
system the genera t ion of sub
aud ible would be simpler
t han t he prese nt syste m of
requiri ng only a crystal osc il
lator o f the appropriate fre
quency nea r t he transceiver
i-t. In o ther wo rds , with a
10 _700 i-f a 10.700_100
crysta l oscillator would gen
e ra te the subaudible qu ite
eas ily. Co st would be about
t he sa me, o f co urse.

normal mult iplicat ion fac tor
o f 12 gener ally hold a
tolerance under 300 cycles.
Since SSB is normally hetero
dyned up to frequency, dri ft
ca n be kept to 1/12t h o f thi s,
o r under 30 cycl es. And, o f
course, a clarifie r system can
be used over a lim ited range,
such as plus or minus 300
cycles. Phase lock techniques
may also be applied .

•
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t ionally, a carr ier-ope rated
squelch and call-up system
ca n be used very easily.

Narrow Bandwidth

Five kilo hertz channe ls ar c
not ou t o f t he quest ion with
SS B. Occup ied ba ndwidth of
less t han 3 k l-l z yields reaso n
able fide lity.

Reduced Multipath Distor
tion

Sideba nd is nar row and
does no t depend on ca rrier
phase, so it is far less affected
by reflect ions and phase d is
tortion . Even phase locked
systems are no t affected , as
the BFa , no t t he transm itted
carrier, is used fo r detect io n.

Simplicity

While FM transmitters are
relati ve ly simple, SSB trans
mitters a re no t t ha t mu ch
mo re complica te d. SSB re
ceive rs are certai nly simp ler
than the FM rece iver. Side
band modulation can be set
by measuri ng ou t put power
and loo king at an oscil
loscope. FM de viation re
q uires mo re complicate d (and
expensive) equi pment.

ADVANTAGES OF
SIDEBAND

Excellent Range

Since SSB uses a narrower
bandwidth , it has better weak
signal efficiency. Its range is
about o ne and o ne hal f to
two ti mes that of FM.

WEAKNESSES OF
SIDEBAND

Critical Tuning

The main criti cism of side
band is its requirement o f
close to lerances. Tuning must
be wi t hin 30 to 50 cycles for
na t ural sou ndi ng recept ion.
while in the days o f tubes,
crystal ovens, and 10 Am ps
of hea ters in t he box, t his
may have bee n a real prob
lem ; todav's ri gs wi t h a

TYPICAL USES

The Small Fleet

Qui te a bit of VHF use by
small businesses is lim ited to
o ne or t wo base sta tio ns
ta lking to t hree o r more
mobile s. Trucking fi rms,
farmers, security patro ls, a nd
road services are a fe w of the
types of use rs that come to
mind.

Normally a 25 o r 100 Watt
mobile serviced by a 100
Watt base station is used.
Conve rting to SSB wou ld
r eq ui re li ttle operational
change ot he r t han occasio nal
touch-up of a clar ifier to net
mobil es to the base s ta t ion
frequency. As this ca n be
done with a simple VXO
circuit adjus ting a few Hz, no
operational difficulty exists.

Certainly the tr ipli ng of
available channels, grea ter
ra nge, and lower cu rre nt
dra in far out we igh the incon
venie nce of touching up a
clarifier a few times each day !

B u t te chno lo gy h as
adva nced some since t his
decision was ma de, and
per haps it is time to re
evaluate the situation in light
of ever expandi ng needs.

Repeater Uses

Man y users are tied o ne
way or another to a repeater
system. There are more cern
pli cations wit h th is kind of
o pera t ion with SSB than wi th
FM, adm ittedly. b ut none
tha t are not handleable.

While tra nslators suc h as
t hose Oscar satelli tes use
wo rk very well, the au to
tuning na tu re of a phase
loc ked syste m might be pre
ferred.

Seve ral mea ns of do ing
t his ca n be used . Basicall y, an
SSB signal with a pa rtiall y
su ppresse d carrier (-6 or -10
d B) is transmitted and the
receiver filters it o ut , limits it,
and phase locks the BFO to
it, so t ha t automatic fre
quency cont rol is mai ntained.
It does not affec t the ot her
characteristics of SSB. Band
wid t h is sti ll under 3 kHz.
Average power dra in is st ill
less tha n FM. Phase di stort ion
is st ill less tha n FM. Addi-
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Practical Experience

With t he intro d uct ion of
t he Echo II by KLM a short
wh ile ago, many hours of
experie nce wi th VHF side
ban d have been lo gge d . Since
the rig is solid state, i t is a
natura l for mobile, and man y
have put the r ig into mo bile
service.

I've bee n invo lved with
this mode for so me t ime, a nd
have noted the super ior ity of
sideband over FM for si mple x
work in the ro llin g h ills alo ng
the Cal ifo rnia coast. Between
my home in Sam.. Cruz a nd
my job in watsonville (some
25 miles awav], I have had
o nly fair results with most
F M stations. With SSB I am
able to get very good signals
from eve n a 3 W PEP station
o ver t he sa me dist ance, and 1
wor k several San Juse area
stat ions with good signa ls
(abou t 40 mi les, th ro ugh
3000 foo t mounta ins) .b

San Francisco Bay area
stations have little (rou b le
working simplex from mobi le

to ba se fro m almost anv
wh ere in the area (abou t 65
m ilt'S long by 30 miles wide)
a00 frequent contacts outside
t hc arc.. are logged . In fac t,
h igh e r powe red stations
(70-140 W) are consistent ly
wor king o ut to 125-150 miles
from their mo b iles, wit h
occasiona l con tacts u ut to
320 miles .

Cost Effect iveness

The introduc tion o f t he
100M IC202 two me ter SS B
w a lk ie -talkie demonstra tes
clea rly that the cost factor of
SS B need not be highe r than
that for FM. This unit l im
fl)( about $270 in the U.S.
Consi dering that the 202 has
b a n d swi tching (4 bands],
V XO (200 k H/), CW,
S-me tcr/ RFO meter , noise
blanke r, and several features
nut requ ired fo r normal co rn

mercia! se rvice, i ts pr ice is
co mparable to cu rren t FM
rig!>. It is also well designed in
technical areas. Measuremen ts
at S BE o n t wo separa te uni ts
showed transmit d isto rt io n

prod uc ts to be -30 d B below
each tone of a two to ne test
(-36 dB by AR RL methods).
Receive r inter mod ulat iun was
70 d B (+10 k Hz and +20
kHz). Re ceiver sensi t ivity was
0.125 uV @ 10 dB S+N/N
ratio . The noi se b la nker is
qui te effecti ve, and AGC
ho lds the a ud io to less tha n
15 d B change from 0 .3 uV to
over 1,000 uV.

A Cha nce to Participate

This is where amateur
rad io can do someth ing that
is in keepi ng with the h ighest
trad ition of its service. We
can e xper imen t with some
thing tha t the commercial
boys have written o ff (much
like they wrote off those
" useless" fre que ncies above 2
MHz YCdr S ago). Some of us
on the West Coast ha ve taken
a l ip from the Oscars and
kicked arou nd th e idea o f .l

side band translator in t he
mid dle of Ca lifo rnia. Ccn
sidenng t he direct distances
com mon to SSB, much of the
state coul d be covered by

such a machine . Anyone
interes ted shou ld con tact me .
Others shou ld ta ke up the
task in ot her areas and with
o ther ideas (SUCh as phase
l o ck t e ch n iq u e s, t one
sq uelch, etc.].

We' ve already seen t he
pote nt ial of the mo de , b ut
more data and mo re act ive
stat io ns arc needed. It 's lo ts
of fun , lo u , by the wav ! See
you on two sideba nd? -
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Same specucanens as below except tra rsmrt /recerse :
51.000·53.995 MHz . 600 channels

Introd uctory Price $389.00

HEW!,
TONE ENCODER/DECODER
5C -1O ... 10 CHANNELS.. . DUAL TONE
Introductory Price 51\ 9.00

NEW! 6 METER FM50-10SXRll

All Solid State-PLL digital synthesized - No Crystals
to buy! 5KHz steps -144·148 MHz-LED digital readout.

Introducing the standard of comparison tor years to
come. No other un it begins to compare with the
superb engineering and superior commercial avionics
grade quality and construct io n ot the FM144-10SXRII

HOUDAY SPECIAL~
FM144·10$XRll ~?S'S

$389?c~E$59"
Proce SUDjOCllO C!"Iange w,lhou! notoce

Regulated AC/PS
MODEL FMPS-4R ... $4900

Touch-Tone Pad
MODEL FMTp-l 559

WESTERN REGIONAL SALES
.. SERVICE CENTER

CO NSUMER COMMUNICATIO NS. INC.
PLEASE ORDER FROM YOUR LOCAL 6US-15TH AVE.• N.W,

SEATTLE. WA 98107
DEALER OR DIRECT IF UNAVAILABLE. TELEPHONE (2061T14·7331

• FREQUENCY RANGE: Receive: 144,00 to 148.995MHz. • MONITOR LAMPS: 2 LEO 'S on " ani panel indicate
5KHz steps (1000 channels) l ra nsmu 144.0010 (1) incomIng Si gnal cllannel busy, and (2) un -lad
147. 995 MHz, 5KHz steps (800channels) con dition of phase locked loop

• fULL DIGITAL READOUT: SIX easy 10 read LED dig us • DUPLEX fREQUENCY OffSn: &OOKHz plus or minus .
provide ouect frequency readout assuring accurate 5KHz steps Plus Simple., any frequency
and simple selection of operating frequency, • MODULAR COMMERCIAL GRADE CONSTRUCTION: 6

• AIRCRAFT TYPE fREQUENCY SELECTOR: Large and unit ized modules eliminate stray coupling and tacih-
sma ll coaueur mounted knobs select 100KHz and tate ease 01maintenance.
10KHz steps respect ively. SWItches chck stopped wllh • ACCESSORY SOCKET: fully Wired lor tcu cn.tcne .
ahome cosmcn Iacrhtate Ireque.1Cy changmg wrthout phone polIch, and other accessories.
need 10 V1e\ll LED'S efule driVing and provees lhe • RECEIVE: 25 uv s enSltl vlt ~ 15 pole litter as wef as
SIghtless amateur l¥lth full Bra ille dia l as stan dard mcncntmc crystal hlter and .lIutom.lltic luned LC
equmment CIrCUi tS prOVide sucencr sllirt serecnvm.

• FULL AUTOMATIC TUNING OF RECEIVER FRONT END: • AUDIO OUTPUT : 4 WATTS
DC output of PLL ted to va ractot diodes m auncnt • HIGH/lOW roWER OUTPUT: 15 watts and I watt.
end R·F tuned CIrCUi tS provrces lull senslllvi ty and SWitch se lected. low power may be adjusted
optimum mtermouclanon rejecnon over tne entire anywhere between I watt and 15 watts
band No other amateur unit at any price has lhls • PRIORITY CHANNEL: Instant selection b~ front panel
featu re which is found In only the most sophisticated SWitch Diode matru may be owner recroarammed
and erpensrve aircraft and commercrattranscewers 10 anr neqoencv (146,52 prOVided).

• TRUE FM: Not phase rnedutauen - tor superb em, • DUAL METER: Prcndes " S" reading on receive and
phastzed t n.f audc quailly second 10 none. power out on transmit

• FULLY REGULATEO INTEGRAL POWER SUPPLIES: • OTHER FEATURES:
Operating voltage for all CIrCUI tS. r.e .. 12Y. 9v and Dyn amiC microphone. mobile mount. external speaker
5v have mdependently regulated supplies. 12Y regu lack. and much. much. more , Size ' 211 X 611 X 711 ,

tater ettectee In keepmg engme alternator noises All cords. plugs, fuses. mobile mount. micropho ne
out and crctectsbnaltrenststor from overload ha nger. etc.. included. Built in spe aker.

Manufactured by one of the world 's most distinguished Avionics manUfacturers. Kyokuto Denshi Kaisha. LId.

First in the world with an all solid state 2 meter FM transceiver.

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace. Miami, Florida 33176
Telephone (305) 233-3631 • Telex: 51-5628
U.S. DISTRIBUTOR
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Neil Johnson W20LU
74 Pine Tree Lane
Tappan NY 10983

- - if you can't buy 'em, build 'em!

Son of the

mittent natu re. The 12.6 V ac
is rectifi ed wit h a small
silicon diode and fi ltered with
a low voltage electrolytic
condenser. This will give
approximately 17.5 V de,
more than adequate for
holding the relay in the
" overload" position once it
has been actuated. Or you
might usc a 6.3 V ac trans
forme r with a voltage
doubl ing circuit.

If and when the overload
is removed, a qu ick push
upon the release button wi ll
interrupt the holding current,
t hus restoring the relay to its
normal position . Should the
overload persist, the relay will
be t riggered again, th us
protecti ng your valuable
equ ipment. The purpose of
the resistor R, wired in
parallel with the relay coils, is
to a llow in d i v i d u al
adjustment so that the relay
will not kick out at normal
operating currents.

The setting of the variable
resistor is determined by the
de resistance of the relay
coi ls, roughly 170 Ohms, and
the amount of current that
the operator desires to bypass
around the relay coils. For
exa mple, assuming you want
the relay circu it to ki ck out
at 300 mA, it would be
necessary to shunt a resistor
o f approxi mately 65 Ohms
across the re lay coi ls.

Some experi menters may
o bject to the drop of 10 to
15 V when the relay is in its
normal position. This is a
very small loss when it is
compared with an operating
potential of some 2000 to
3000 V. However, for the
ham running low power, the
relay coils may be rewired in
parallel in order to operate on
half the de vottage fi rst
ment ioned for hold-in. In this
case, this would be approxi
mately 9 V de. This can be
obtained from a 6.3 V
filament t ransformer, pl us the
necessary silicon diode and
low voltagc electrolyt ic filter
capacitor .

In t h is lo wer voltage
application, the cur rent is
roughly doubled, so it would
be advisable to increase the

unit, BC442, fou nd in every
complete aircraft insta llation.
Hundreds of these units are
gathering dust in ham shacks
across the land, and in case
you may not have a spare
BC442 on hand, they are still
avai lable o n the surplus
market at prices as low as
$5.00_ For this price you will
not o nly obtain the necessary
relay, but also a very accura te
and rugged rf meter with
expanded scale. If your luck
holds out, you mi ght even
find a surplus 50 uF vacuum
condenser hooked into the
back of the uni t.

Referring to Fig. 1, we
note that when a pull-in
current of some 90 mA is
applied to the relay coils, the
nor mall y c losed set of
contacts at the end of the
relay arm will now open.
However, unless we employ
some sor t of "latching," the
relay will continue to
osci llate back and forth as
long as the overload exists.
To prevent this, the auxiliary
set of contacts (norma lly
ope n) are used to connect a
sma ll dc voltage to the relay
coi ls, thus keeping the relay
energized once it has been
act uated by an ove rl oad.

This auxili ary voltagc can
be easily o btained fro m a
small 12.6 V transfor mer,
si nce only 100 mils are
required at most , and even
this small load is of an inter-

•

..

modern elec tronics empor
ium. However, it is relat ively
easy to utilize an inexpensive
surplus item and to come up
with a suitable overload relay.
This should prove to be a
worthwhile addition to any
ham rig.

A surplus 24 V de relay
from the Command Set Unit
is used in this circuit. This
item is number 7735 and is
fou nd in the small tunc-up

-/ -
"- .-

•
RIC "

, •,
TO ~~ATE C(WOU0----"• , • • REUv COOl.- ..

c , TU"'SfGi"'R• , n,..~n C' RCUIT,
• ,

•
•

]

Fig. J. C - Electrolytic filter condenser, 100 uF (minimum
value, preferably 250 uFj, 25 V; D - Diode, M Ampere, 100
ptv or more; Ry - Relay, part no. 7735 from Command Set
Unit, BC442, resistance approx. J70 Ohms; R - Suitable for
current drain, suggested starting point is 3 Watt, TV type 100
Ohm potentiometer; S W - Normally closed, push-but/on
switch. *>/'No~e 1: Relay con/acts may be used /0 control
transformer primary directly if primary current is 5 Amperes
or less. Note 2: If power transformer also furnishes filament
supply, the main set of contacts may be used /0 open the hiyh
voltage, either in positive or neqauve lead, since the relay is
insulated toe high voltage on these contacts:

Overload Relay

I n theory, an overload
relay should be part of

every amateur installation,
especially those running high
power . When placed in the
negative high voltage lead,
these protect! ....e devices can
prevent many an expensive
headache. These relays used
to be listed in all the ham
radio catalogs, but they are
often difficu l t if not
impossible to locate in the
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Fig. 2(0). Surge supc-essoc circuit, primary. For 1 kW (lCAS)
power supply. Per Radio Handbook, 17th Edition, page 727. C
- 800 uF, 50 V,- R - 5 Ohms, 50 Watts; R l - 600 Ohms, 10
Watts; Ry - 24 V dc, 280 Ohms (typical); 0 - M Amp, 400
pill.

Fig. 2(b). Surge suppressor, secondary . 0 - M Amp, 400 piv;
R 1 - soon 10 W, W. W.; C - SOD uF, 25 V; Ry - part No.
7735 from BC442; R limit - according to power, suggest 2Sn
per 100 volts.

size of the fi lter condenser.
Such a setup would be very
suitable for a small linear
amplifier using several TV
"sweep" tubes in parallel.
Some hams may fi nd it incon
venient to ground the circuit
at the two points shown on
the schematic. This is over
co me qu ite eas ily by
mount ing the relay on a small
piece o f bake lite. In this case,
the two points in the circuit
with g rou nd connections
m ust be " l ifted" from
ground and con nected to
gether.

Knowledgeable hams will

spot a further funct io n for
this relay. It makes a fi ne
short ing relay for surge
suppressor use in power
supplies. Most ham rigs, with
condenser input, usc this
p rotect ive circuit ry, but
locate it in th e primary lead
to the HV tra nsfo rmer . This
is done since suitable relays
with good high vo ltage insu
la t ion are no t usually
ava i lab le to t he home
constructor .

Commercial rigs, on the
o ther hand, generally place
the surge suppressor in the
seco nda ry o f the plate

supply. The current limiti ng
resistor t he n be come s
considerably higher in value
than it would be when put in
the primary circu it, ro ughly
in proport ion to the rat io of
voltages. If a 120 V circu it
were using a 20 Ohm resistor
to limit current inr ush, then a
similar wattage resistor would
be placed in the secondary
circuit; but if the supply
delivered 1200 V, th e resistor
ought to be roughly 200
Ohms. This would limit the
inru sh of current to a
maximum of 6 Amps .

It is best to be on the safe
side and to go to a sl ightly
h igh va lue of resistance,
rath er than too low. As an
exa mple of com mercial
practice, the surge suppressor
circuit in a 25 kWco mmercial
television transmitter uses a
2500 Ohm, 200 W resistor , to
limit current inr ush to a 36
uF bank of fi lter condensers
operati ng at 6500 V de.

The values listed under
Fig. 2(b) represent a compro
mise. Other R-C values may
be used, but t hey will alter
the t ime constant. _
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L. Vat! Heuveln WADNUX
P.O. BoK 70
Springfield SD 57062

No-Wire Antenna Switch

- - a clever remote system

CR2
Fig. I. Control unit.

is fed into t he co ntrol unit at
11, passes t hrough Cl , a nd
comes o ut a t )2 . R FCl is
used to prevent rf fro m enter
ing t he powe r su pply wh ile
allowing th e de voltage to be
ap p l ied to the rf line.
Capacitor C1 blo cks t he de
from getti ng back into t he
transceiver or linear. Switch
51 is a center-off slide switc h
and is used to provide ei t her a
posi tive o r negative vol tage to
the rf line .

At the re mo te switc h end
of the system, the rf passes
through C2, t hrough the co n
t ac ts of relays K1 and K2,
a nd out to the appro priate
ante nna. If no contro l vo ltage
is a ppl ied to the line, rf will
be fed out to 14. If a posit ive
voltage is applied at the con
trol uni t , relay Kl will
energize and rf energy will be
fed out to 16. If a negative
voltage is applied, relay K2
will e nergize a nd t he rf will
be switched to J5.

I n cons tr ucti ng th is
project , it is necessar y to use
high quality rclays fo r Kl a nd
K2. Since they will pro bably
be mo un ted up on t he tower
o r even o n the boom of an
a nte n na , th ey must be
reliable. The relays use d here
were surplus types of th e
hermetically sealed variety
a nd had 24 volt coils. Keep in
mind t hat, if you are using
long ru ns of coax, there
will be some loss of vol tage at
t he relays due to t he de rests-

J2

LI

mounted on the antenna. The
feedli ne carries po wer to the
preamp and signal back to t he
set.

To accom plish t he neces
sary switc hing, two relays are
requ ire d. Wi th both re laxed,
the 20 meter e lem ent is con
nected to the main fee dline.
With one relay energized, 15
meters is connected, and
when t he other relay ener
gizes, 10 meters is connecte d.
To make inde pendent selec
t ion o f the relays possible,
steering diodes a re used in
series wi t h eac h relay. Th en
by s i m ply reversing t he
polari t y of the cont ro l vo lt
age , eit her rela y may be ene r
gized.

Remo te control is ha ndl ed
at the ope rating position by
t h e control unit, which
houses a si mple power
supply. Referring to Fig. 1, rf

5 1

The result was a remote
switch mounted on t he boo m
of th e quad wit h one feedl ine
to the shac k a nd separa te
lines fro m t he boom to each
clemen t. This saved quite a
bit of coax bu t adde d a con
tro l line for t he remote
switch. There had to be a
better way.

After some experimenta
tion, a remote switch was
perfected that did not need a
separate control line, used in
expensive relays for switch
ing, was small enough to
mount on the boo m of the
ant enna, and did ne t cause a
noticea bl e increase in swr. In
order 10 el im inatc the co ntrol
linc , the a nte nna COJX was
used to carry de to the relays
white also carryi ng rf to the
antenna. Th is dual use of a
feedline is a very common
practice in TV antenna
preamps where t he preamp is

CI
J I .OI p.F

~I----)f------..----{<

FI TI ,.-_C~R_' ...._._--...,

RFC
2.5 mH

C2
50 0p.F

I t seems we are living in a
period of shortages and, in

case you hadn 't no t iced , we
hams seem to be fac ing
a no the r sho rtage , t ha t of
coaxial cable. I don't know
exactly wha t has caused t his
shortage bu t I do know t hat
coax is getting tougher to get.
T h is article describes a
remote switch that can result
in a substantial savings in
coax and may simplify
multiple antenna systems.

Origi nally I came up with
t his idea to feed a In -band
qua d. Now, t he quad is a fi ne
a nt en na a nd t he fac t t ha t it
ca n easily ha nd le three bands
makes it even better. How
ever, t here is a little problem
in feeding three driven ele
me nts o n one antenna.
Nei the r th ree feed lines nor a
matc hi ng system appealed to
me, and neit her did using
t hr ee hundred fee t of RGj8U.
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J4

J6

J 5

K2KI

Fig. 2. Remote switch.

since these ant ennas were not
located near each o ther, wh ile
20, 15 and 10 meters used a
si ngle line. The saving in COdX

has been more than enough
to offset the cost of building
the swi tch, and not having
the ex tra coax lines run ni ng
into the shac k has helped to
clean up my operating area. I
thi nk you too will fi nd th is a
useful and money-saving addi
t ion to your shac k. •

.01

RFe
2.5mH

ph a sed verticals o r wrrc
antennas. All you have to
remember in expa nd ing upon
th is system Is tha t the capaci
tors block de and look like a
..hort to rf, whi le the rf
cho kes Pd!.S dc and block rf. I
have used th is method in con
junction with a standard rf
switch to work up a five-band
antenna switch using th ree
fecdlines. Separate Jines were
used for 80 and 40 meters

appropriate moun ting hard
ware to attac h it to yo ur
tower or wherever you plan
to locate the un it. Use coaxial
cable to connect between the
jacks and the relays, and a ny
whcre the rf path is more
than I Vl inches. Th is should
result in a syste m with almost
no reacta nce to cause high
swr. Although I could not
measure insert io n loss o n my
un it , it appears to be very
lo w. Belo w 30 MHz, I cannot
tell any difference on my swr
ind icator when using the
switch or connect ing directly
to my du mmy load. At 2
meters it results in about
1.5 : 1 Indicated swr. Since I
o nly use it on HF, the swr is
no problem .

This system of remote
contro l bas many possibilities
ot her than those ment ioned
here. For exa mple, if you
only nee d i t for two
antennas, use only one relay.
Perhaps wi th a littl e work th is
svstcm could be used to
switch the pattern o n a set o f

tance of the cable and con
nectors. For this reason I do
not recommend using rela ys
with less than 12 vol t co ils.
For example, the 24 volt
units I used draw very litt le
current and thus cause very
little voltage dro p to occur in
the line. Also, the capacitors
used at Cl and C2 should be
capable of handling the rf
power you plan to use. At the
200 Watt PEP level, I have
fo u nd high quali ty disc
ceram ics satlsfactorv, but at
higher power levels I recom
mend using transmitt ing type
capaci tor s.

The power supply com
ponents arc not specif ied
because they will depend
up o n t he rcl a ys u sed.
Typ ically, a f ilament trans
for mer and 1 A diodes should
be satisfactory . Use enough
capacitance in the power
supply to keep the relays
from chattering.

The remote end of t he
system shou ld be built into a
watertigh t container having
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Bill Schmidt WB8VQD
734 N. J J th St .
Miami.burg OH 45342

Bob Sh.!t1ucl!: WBSMHG/3
Box 203A, Route 1
Gillett PA 16925

- - NASA-type beeping

longer a calculator made.
They are available new for
about $4.99, but most sur
plus houses have them for
half that . We fou nd that a
few power cords we tried
would not work properly,
causing the unit to switch
ba ck and fo rth between
tones. This was traced to a
po orl y regulated supply,
which caused the unit to

but a relay option was added
to allow use with any trans
ceiver or t ransmitter. The
unit operates co nvenie ntly
from a 6 V de power co rd
used for calculato rs, tape re
corders, etc. In this sense, no
power supply was needed.
The power cord we used was
bought fro m a clearance
supp ly of calculator power
cords, for whic h there was no
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it was being produced
in the "out" state.

4. Be totally solid
state with no use of
rel ays or electro
mecha nical devices.

5. Be inexpensive
and easy to bui ld, with
read ily available parts.
T he fi nal version was

designed specifica lly for the
Kenwood T5-520 trans ceiver,

Fig. 1.

F or some time now, we
have co nsidered using

th e "begin/end" beep which
NASA uaditionally uses for
all voice space communice
tions. Its potential use in
amateur radio, whether o n
the low bands, the two meter
repeater band, or, for that
matter, any phone band,
seeme d obvious . Perhaps the
main concern with high no ise
QSOs, be it QRM, QRN, or
simple wind noise when
mobi le, is t rying to iden ti fy
when the mike on th e other
end has been keyed or
dropped. A device similar to
this one has been incor
porated into some repeaters,
but usually only as an " out "
indicator .

Th e specifications we
desired fo r such a device were
clear. It would :

1. Automaticall y
initiate a beep when the
mike is keyed either on
or off.

2. Produce a differ
ent frequency beep for
eac h status. We pre
ferred to use a hi gh
tone going in and a low
tone comi ng out.

3. Produce th e to ne
for only about one ha lf
of a second and hol d
the transm itter in while
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switch on and off. The unit,
of course, works fine o n bat
teries, so this method can be
considered for portable oper
ation. Also, our final version
incorporated a speaker so
that the operator could be
assured tha t the unit was
fun ctioning properly. This
audio feedback adds less than
$1.00 to the cost, and can be
disregarded if not desired.
(However, this o ption is an
atten tion-get ter .] Finally, the
beeper does not interfere
with normal transceiver oper
ation when tu rned off. No
disconnection need be made
at any time.

Basically, the "NASA
Type Beeper" uses a 555 IC
as a tone genera tor because of
its abi lity to d irectly drive a
spea ker, be turned on and off
by a TTL control signal, and
vary the frequency of the
tone by using the "modu lator
input " pin. A 7404 hex in
ve rte r provides buffering
functions and a monostable
multlvibrator with a one half
second time duration. In
verter sections A, B, and C
form the monostable multi vi
brator. When depressed , the
PT T micro phone switch
supplies a ground through
isolat ion diode D1 to inverter
sect ion E. Its o utput goes
high, sending a positive pulse
th rough capacitor C2 and
causing inve rter F 's o utput to
go low. This sends a negative
pulse through capacitor C3.
Capacitors C2 and C3 are
connected together and drive
inverter A, the first stage of
the monostable t imer . It
wou ld appear that the
opposi ng pulses t hrough C2
and C3 would cancel, but the
o utput stage of each inverter
sect ion is far better able to
produce negative pulses than
positive ones. A good scope
shows a healthy negative
pulse at the input to inverter
A whenever the mi ke button
is closed or opened. Thus the
one half seco nd time period is
init iated at the beginning and
end of each tra nsmission.
During this time period, the
outpu t of inverter 0 goes
high, enabl ing the 555 timer
and turning on transisto r Ql ,

which is used to hold the
transmitter on duri ng the
"out" status. The transmitter
the reby "waits" for the
"out" beep, even though the
PIT switch has been turned
off. The "modulation" pin of
the 555 is connected through
resistor R4 to the output of
inverter E, so that, depending
o n whether the PIT switch is
ope n or closed , a different
frequency tone is produced.
The to ne is fed into the high

impedance mike line through
trimmer R9 and resisto r R10.
Rl0 shou ld be a 10k for a
low impedance microphone.
The trimmer allows the tones'
level to be controlled.

If the transmitter you con
struct this unit for requires
the completion of a voltage
higher than 30 volts, a nega
tive voltage, or a syste m other
than the grou nding of 12 V
dc as in the Kenwood
TS-520, then the rel ay o ption

PhotO$ by Joh n Farquhar

sho uld be used. The re lay
shoul d operate on 6 volts at
low curre nt to reduce power
consumpt ion. Radio Shack
offers an SPST 6 volt low
current relay that is ideal (see
Parts List).

Construction hints: The
unit fits most conveniently in
a 6" by 4" by 2" minibox,
which allows extra room
should you want to incor
porate the relay. Poin t-to
point wiring was used o n our
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unit , as it seemed less bot her
than making a prin ted circu it
board. The ICs were mounted
in soc ke ts to al low qu icker
servicing or troubleshoo t ing,
but th is is an "extra" and the
\0; could be so ldered into the
circuit. One single stand-off
was posi tioned in the center
o f t he board , using a single
screw and a few nuts. All
interfacing connect io ns were
placed at t he rear for cos
metic reaso ns and only t he
po wer switc h was placed on
the fro nt panel. A few hol es
were drilled in the bottom of
the case and a small 8 Ohm
speaker was epox ied to t he
case. One note o f caution:
Shielded cabl e should be used
between the transceiver and
the beeper to prevent rf
pickup.

After contin ual use of t he
unit for a month or so, we
fou nd t he beeper to be a
nove l and use ful addit ion to
t he station. We have ex-

perienced no confusion in
QRM situa tions as to when
we have switc hed bac k to the
other station. In fa ct, oper
ating the transceiver without

Fig. 2. Pin diagram,

t he beeper on leaves qu ite a
void now and so met hing just
seems missing. Happy beep
ing! •

PilfU List

R l 2 .2k
R2 470 Ohm
R3 1k
R4 680 Ohm
R5 10k
R6 tooe
R7 1k
RS 100 Ohm
R9 2.2k trimmer
Rl 0 150 k
Ul 7404 hex inverter
U2 555 timer
C1 .001
C2 .01
C3 .01
C4 2S uF
C5 .001
C6 25 uF
C7 1 mF
C8 .01
C9 .001
C10 100 uF @1 5 V
0 1 - Ge ne ral pur pose NPN
01 , D2 - Ge nera l purpo se silicon
diodes
Rela v topuonal l - Radio Shack
275·004
Miscellaneous: SPST switch, con
necta rs, shielded cable, power
cord, speaker, mini-box

-_.. ..

AM-1 A RCVR MODEM

'....... ......•-- .' . '.. --
..-_ .,---·Glil·

AX-10 TRANSMITTER

•,.
.., ... - ..'-

BROAOCAST
OUALITY
PERFORMANCE

* Aptron Laboratories
Box 323 Bloomington IN 4740 1

SOLI O
STATE
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output
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TE-02

SINGLE IC GENERATES THE STAN
DARD 16 TONE PA IRS FOR TOUCH
TONE DIALING. KIT FEATURES :

Small Size (1.5 x 2 .25 " )
NO Tuning Required

PTT Circuit ha s built ·in 1 second delay
Low LeVf!1 output is adj ustable

Audio output circuit lor tone monitoring
Dr acoustic CQ up ling
Kit includes all parts

Plug compat iblewith DIGITRAN®
KEYBOARDS

Complete with PC Board

TE·01 .12.00
TOUCHTONE

ENCODER KIT

Same as above but less Audio
and PTT c ircuit. Smaller size

use with haoditalk e s. $ 10.00
4/9.00

)))
23K HZ

MASSA
A IR ULTRASONIC

TRANSDUCER

TR- B9

$ 2.4 9

• NO COD's • fORE IGN ORDERS ADD 10%

• SEND CHECK or M.D. (20% FOR A IRMAIL)

• BANKAMERICARD OR M .C.# • TEXAS RESIDENTS ADD 5%

• ADD 5% FOR FIRST CLASS SALES TAX

• ADD 60c FOR HAND LI NG ON ORDERS UNDER $10.00

P. O. BOX 19442 [
DALLAS, TEXAS 15219
(214) 823-3240

en n I I n ea I alIa n en n I

MK-Q, A IRCRA FT/ M O BILE
CLOCK TIMER KIT

..11.1.11
B.I.UI.~II

es-c r POWER SUPPL Y KI T
IMAGINEI A power supply with a well filtered, regulated
output in three voltages. The PS-01A h as quality Ie regu lators, BUILD YOUR OWN
semicond ucto rs and compo nents . The transfo rmer is custom
designed and well made. Features ll)mv load regulation. UL TRASON IC MOTION
YOU GET : DETECTOR FOR USE

Drilled and Plated boa,d $14 . 5 IN INTRUS ION DE -
Comp le,e ki1 of compo nents •
H••"ink. +5V @ 1.5A TECTO RS, DOOR op-
Com plete lnm<xliono ±.15V@ 200MA ENERS, OBJECT
NOTE : +5 and ±.12VDC supply is available at same COUNTERS, ETC. WE

T~mmmTITITTTTrrrr... price. Order PS-01 /B. INCLUD E COMPLETE
"i" 1" U II H II II n'.'.;.,.'.;.".n.n.n•••••••OTrrnn3

SPECS AND RECOM-
MENDED CIRCU ITS .

BUI LD A COMP LETE CDI IGN ITION KIT AT A FRACTION
OF THE COST OF OT HER UN ITS, A special b uy allo ws us to
sell the comp lete kit at th is low price! Up to 40,000 volts from
your present ignit ion without changing the co il. Simple
connect io ns.
INCLUDES: Speci al toroid t ransfo rmer

Drilled and Plated board $ . . 5
Com plete instructions
All resistors and caps •
All semiCQ nd ucto,s

(Does not include heatsink 0 ' case.] For 12V negative ground

k n IT'Sstems.

MOBILE CLOCK KIT
COMPLETE WITH PRE -PUNCHED CUSTOM CASE AND
MOUNTIN G BRACKET. CASE IS HEAVY GAUGE ALUM 
INUM WITH A BLACK WRINK LE FINISH TO P AND WHITE
FRO NT .
12 HOUR FORMAT ONL Y.
CLOCK HAS ALARM CAPABIL ITY (extr a parts needed).

(k i t)

Code Pract ice Oscillator
Continu ity Checker
Transistor. diooe Or LED checker
Tone varies with resistance

AUDIBLE
CONTINUITY TESTER

$1.95

25.00

§ 6 DIG IT LED
§ .4" READOUT
* T IM EBASE INCLUDED

COMP LETE !

MK-04

RETESTED

UNMARKED
FUNCTIONAL

DEVI CES

.49
$19.95

GUARANTEED!

~kil" '- ,.... .- -,

mUll ~J

3.50
4.35

S1.60
2.15

•
2 7/S" x 2"' '' x 1W '

411..' x 2"''' x 1 7f8"
S HADOW FRONT
4 13/16" x 3,," x 2"
7'"x4" x 2 3/S"

Sm.IL
Modium,

Medium:
LVgo,

•

A ,pee ial oov on a high quality ult,ason,c tran,duce, allow, uS to offer
thi' kjl al a .uper p,ice _ bUI hurrv, quanlities a," limiled! You Can
bu ild intr u. ion ala,m. , m" li" n detoct"" , ,"m" t" co ntrol•• echo 'ang ing
or liquid le.el m"asurement equip ment , We ,upjlly the basic t 'an,mitter
and receive , electroni'" including a d ' illed and plated PC board, Th" units
work al 23 KHZ with a range 01 20 ft . and Can be pasi tioned Ol'l'O'i te
each other 0 ' ,ido·by-, ide and bounced off a solid sudace. The out put
will ,ink up to 300ma to drive a 'o lav, . Iarm ci,cu i!. etc.
ORDER US- 01

'W'I'R"'BLE ALARM Kit A p ....'no ' 0 wAT TS of duol '0"" ""... , ..."
..n' , b. ,on","" , Pot ' OO' fo' bu,g'. ' " orm•. wornmg d. ...... '" '0 eo" , ou, ~;d.

homO fo' . u",..,1 Compl.,. w'!h P<; Boa 'd . l ..._~ot ~, .w; !<• . Requ" .. 6 t o
' 5 VOC $2 .50 COMP LET E

,
c,-

METAL PROJECT CASES
CAS ES ARE HEAVY GAUGE ALUMIN UM WITH
BAK ED WHITE FIN ISH & BLAC K WRINKLE TOPS.

48 HOUR FAST SERVICE



James R_Barnell W6GUU
2 29 S. Henr iella A ve .
Newbury Park CA 91 320

Ham

Phone Answering Service

- - leave messages

T he advantage of crvs tal
c o n t rolled u anscclvcr

svstcrns for dependable short
ran ge co mmunications is

kno wn
rad io

to many
operat ors.

amateur
This IS

especially true un tw o mete r
FM where many amateurs usc
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Fig. I. Tone decoder. It is good practice to bypass ott vee pins on olJ chips with 0. 1 uF capacitor. The 5 volt po.....e r supply
should be regulated to ±5 m V ripple.
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this ca pability to commu ni
cate from car to hou se. Many
of us OMs have pursuad cd
our X Y Ls 10 get their arna
le ur radio licenses so we can
talk to them from car to
house. But wi th all the
brill ian t technology of our
beautifull y hum an-engineered
turnkey tr ansceive rs, there
h,1Sbeen one big problem. The
XYL won 't turn on the
receiver because o f a ll "tha t
horrible clicki ng and chatter
from other stations."

The amateur radio te le
phone answering service and a
touc htonc pad solve this
problem. It works like thi s:
You 're In t he car and
press up the XYL's ca ll
le tters, a buzzer goes off in
the house and she then turns
on the speaker of the trans-

14 0 0

Fig. 3. LED number decoder. This is an optional circuit.
, •

~ 1400
s

10 14 0 0 •
LE D NUMBER
DECODER
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Fig. 4. Tope recorder circuit. Note: Depress record button on the cassette player.

JL
2 MINUTE RELAY ITIMER

I I

FR OM
DIGITAL
SEQUEN CE
DECODER

colver and the QSO begins. II
she m issed the call she will
see a ligh t indi cating a missed
call a nd she " In the n olav
bad , a casse tte recording o f
what was said on the channel .

Functional Descript io n

fiR. 1 shows t he to nes
comi ng off the tra nsceiver
spea ker wh ere they are con
verted to 12 d igit al logic
o ut puts. For exa mple, if the
#2 to uch tone pad button is
depressed . the #2 line out of
the to ne decoder out puts 2 .5
vol ts (a T TL logic one). All of
t he rema ining 11 lines arc .4
vol t s (a TTL logic zero). A~

the tones are decoded in .1

120 VAC

precise order, in t his case
WA6HMY , which is 9 26469,
the d igit a l seq ue nce decoder
o u t pu ts .I. re lay closure whi ch
activates the buzzer fo r five
seconds . Whe n the buzzer
stops, t he missed call light
comes on, which ca n be
turned off with the reset
switch in case ot her calls
come in . If t he rese t swi tch is
not pushed. then 15 second s
afte r the buzzer s tops t he
tape recorder records what is
bei ng said on the channel for
two mi nutes.

As the to nes come in, the
LED ind ica tor will di spl ay
what numbers arc being sent.

D f--I CASSETTEI

This is han dy fo r checking
o ut touchtonc pads.

Circuit Description

The tone decoder circ uit is
taken from the Signctics
application notes on phase
locked loops. The values of
t he resis tors a nd capa ci tors
were ca lcula ted with my junk
box in mind . The only cri t ical
com pone n t is the .25 uF
capacitor used. It sho uld be
ma de with mica or polysty
rene or of equally tempe ra
tur c-s table material. Th is
ci rcui t should be tuned up
using an aud io generator a nd
a fre que ncy counter. Put t he

counter o n pin 5 a nd tune the
left pot so tha t pin 8 pulls
down to .4 volts whe n the
counter reads t he correct frc
que ncy as yo u ad just the
aud io ge nerato r. Tunc t he
right po l io get .I. 4% band
wi d th. There is in teraction
be t ween pots, so it requires
some lun ing back and fort h.
Each of the ..even ph ase
lo cke d loo p in teg ra ted
circ uits a re t uned to the
proper fre que ncy In t his
manner .

Th e di gi t a l seq ue nce
de cod e r, LE D number
decoder a nd the tape recorder
ci rcui t require no special care
and feed ing. One can program
t he seq ue nce decoder fo r any
call sign or name o r nu mber
seq ue nce up to six digits.

I and several ot her hams in
this area have bu ilt a nd used
th is a mateur tel ephone
answe ring system. It has
made more efficient use of
t he po pul at ed channels a nd
a llowed an novancc-trcc 24
hour mo nltorlng. w

TileUhimate
ill Vel-satility

Only the EIlC-I44 Jr has,

AVAI LABLE NOW FOR ON LY S529.95

* All repeater offsets* More than 20 Watts of rf* Better than .35 II vsenstttvttv* Dy nam ic m icropho ne* Full coverage /43.5 to 148.5 MHz* Two f requency monitoring* More than 4 lVat ts of audio* Light ed f ront panel* Selecti vity with /0 po les o f cry stal
fi ltering

,
etl.~rgency

oeaconCOrp.
(A Public Cor pora tion )

Xeed to be c o n vince d?

Writt" : 15 River Street
New Rochelle NY 10801
(9 1-1) 235-9400

For your EBC-/44Jr.
send$529_95 _. _
We'll pay the
shipping
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SLEP

CUS HCRAFT
A 141-4 BEAM 4EL 146·148MHZ .. . $1 5.9 5
A141 -11 BEAM l1EL 146-148MHZ .. 24,95
A 147 20T BEAM T W IST 20EL 144-1 47
MHZ 47.50
A1 41-22 BEAM 22EL 146-148MHZ .. 69.50
ARX-2 R INGO RANGER 1 3 5 170
MHZ 28 .50
ARX-220 RINGO R ANGER 220-225
MHZ 28 .50
ARX -4 S0 RING O R ANGER 4 3 5 -450
M H Z 28 .50
A220-] SEAM 7EL 2 20-22 5MHZ 1 8 .9 5
A220-11 BEAM ltEL 220-225 MHZ •• 22.95
A44911 BEAM l1 E L 4 4 9 M H Z 21.95
AFM-4 0 FOUR POLE 144 148MHZ . 5 3.50
AR -6 RINGO 50-54MHZ .• . . , ., , 24 .5 0
CR· ' RINGO CITIZEN BAND 28.50
A50-S 6 METER SE L BEAM 39 .50
A144-10T OSCA R 145.9 BEAM 10El 3 2 .50
A 14 4 20T OSCA R 1459 BE AM 2 0 E L 4 7 .50
A147·MB M OUNTIN G BO O M 13 .95
A432·20T BEAM 432 20EL •.......• 4 500

H Y ·G A I N
14A VO/WB VERTI CAL 10 THRU 40
METERS . .. .. .. •..• .•. • . . ..... • 67.00
18 AVTIWB - VERTICAL 10 T HRU 80
METERS ... . .... . .. . ..•• . ...••• 97.00
18 H T HY T OWER 10 THRU 80
METERS ••• .. .•••.• ........... 259.95
TH3 JR 10/1 5 /20 BE AM 750W PEP •• 144.50
203BA 3E L 20M BE AM 2KW 149.95
TH3MK 3 10/15/ 20 BEAM 2KW. 3 E L 199.95
TH6DXX SU PE R THUN D ERBIR D 6EL
10/ 15120 BEAM .. . • . .... .. . . .. .. 239.95
204BA 4 E L 20 METER BEAM 179.95
4028A 2EL 4 0 METER BEAM 199.95
244 HY OUAD , 2EL OUAD 10/ 15120
METER .•. . . .•..••• . .••.••. . . . 21 9 .95
2 BOO TRAP DOUBLET 40 AND 80
M ET E R .••.. ...... . . ....... . .•. 4 9 .95
270 M OB ILE 2 METER 6DB G A I N FIB ER ·
G LASS 2 M ET E R 3 9 9 5
M ODEL 28 T WO METER 8EL YAG I
BEAM ... . .. .........••.... ... 3 7.0 0
269 RU8BER D U C K I E PORTABLE
ANTENNA 2 METER 5 / 16 X 3 2 BASE . 7 .0 0
274 RUBBER DUCKIE PORTABLE
ANTENNA 2 METER BNC BA SE .... . 9 .00
275 RUB BER DU CKIE PORTABL E AN ·
TEN NA 2 METER PL ·259 BASE ..••.. 7. 0 0
Cl CENTER INSUL ATOR FOR
DO UB LET 5 .95
E l END INSULATOR FOR DOUBLET
PAIR .••...•.•..•.. ..••••••.. ••• 3.95
14RMO ROOF M OUNT KIT 14AVO, l BA V T
VERTICA L • .. ...• .• . . ... . . . . . .. 24.95
27 1 BASE STATION MOUNTING
BRACKET FOR 270 . . . .... . .. . .• .• 4.95
BN ·86 FERRI TE BALUN 10 THRU 80
METER S ••..••.•••• ........ .... 1 5 .9 5

LAR SEN A NTENNAS
J M1 50 WITH M MILM MAG N ET IC MOUNT
2 MET E R FM ANTENNA 518 LOADED
144174 MHZ WITH RG 58 / U COAX . 37.00
JM1 50 WITH G CI L M G U T T E R CLAMP
MOUNT , 2 METER FM 518 L O A D ED
144·174MHZ W ITH RG ·58 / U COAX .• 37.00

M IN I.Jl RODUCTS
H Q ·1 HYBRI D QUAD, E L EMENT LE NGTH
11 FT•• BOO M 4 Y. FT .• TUR NING RADIUS
6 ' 2 " WT. 15 LBS - BA NDS 6 . 10.1 5 & 20
METERS , 1200 PEP FIB RATIO 12 T O
17DB, 52 OHM . .. . .... ...... •.. 109.50

M OSLEY
C L ·3 3 CLASS I C BEA M 3EL 10/15/20
MET ER 1KW ..................• 224.00
TA ·3 3 JR 3 EL BE AM 10/15120 METER S
300 WATTS .••.. . . .•••.••.••••• 145.00
T A ·3 3 3E L BEAM 10/ 1 51201 KW .. . 19 8 .0 0
TA ·40KR CO NV E RSION KI T . ADD 40
METER TO TA 33 88.50
SWL·7 S HOR TWAVE LI ST EN I N G DIPOLE ,
1 1 THRU 4 9 M ETERS 41 .2 5
012 D IPLOMAT VE R T I CA L GROUND
P LANE 2 ME TERS ••••........•. . 3 0 0 0
6 2 SC W A LL T H RU & COAX OUTLET . 7. 50
C2·pK - WA LL PLATE W ITH D UAL COAX
OUT LE T S .........•..•.••••..•. 10.50
CRS pK W ALL PLATE W ITH SINGL E
COAX AND 8 W IRE ROTOR OUTLET 12.00

N EW T R ONIC S
4BTV VERTICAL 1040 METER .... 79.95
RM 75 ADD ON 75 METER RESONA ·
T OR ••...••.•. ......... . .. ... .. 16.95
R M · 75 S ADD O N 75 METER SU PE R
RES ONATOR .. . ..•••.•..••••••• 28.95
BBLT 144 5/8 M OBIL E W ITH TR U NK LIP
M OUNT 143 ·149MHZ .•.......•... 28. 75
CG 14 4 TWO METER COLINEAR 5.2DB
GAIN 3 /B" X 24 BASE .•. . . . .... . . 26.7 5
CGT ·1 44 TWO METER CO LINEAR 5.20B
GAIN WITH TRUN K LIP MOUNT . .. 39.95
G 6 ·144A REPEATER APPROVED 6DB
GAIN CO LI NE A R ... ..•.......... 52 .95
MO·1 54" MAST F OR MOBIL E DECK O R
FE N DER M O UNT •.•••.•.•.•••.•• 15.95
M O ·2 54" MAST F OR M O BILE BU M PE R
M O UNT ....•................... 15.9 5
AM 10 RESO NATOR 10 METER .... 10.75
RM ·10S SUPER RESONATOR 10
METE R • . . ... . . . . .. .. .. . . . . . .. . 13.95
RM ·15 RESONATOR 15 METER . . . . 1 1. 7 5
RM ·15S SUPER RESONATOR 15
METER .. . . . . .. .. . . • .. ... . . . • . • 16.95
RM 20 RESONATOR 20 METER ••.• 1 2 .7 5

RM-20S SU PE R RE SONAT OR 20
ME TER ... . . . ..... . . .•..•••••. . 19 .2 5
RM-40 RE SONATOR 4 0 METER . . . . 1 5 .9 5
RM 40S SU PE R R ESONATOR 40
METER ..•. .. •..... . . . . ... . . .. • 23.50
RM-7 5 RESONA TO R 75 ME TER ..• . 16 .9 5
RM-75S SUpER RESONATOR 75
METER •.•........ . ...••.• ... .• 28.95
RM-SO RE SONATO R 80 METER . ... 16 .9 5
RM 80S SU PE R RE SONATOR ••.... 28.95
RSS-2 RESONAT OR SPRING 5.6 5
QD-l QUI CK DiSCONNECT ... . .•.• 11 .75
BM·1 BUMPER M OUNT STAINLESS STEE L
STRAP 1 1.95
MM ·1 COWL MOUNT W ITH SO-239 AN D
3/8" - 24" BASE ...• .. ..... . .. ... 6. 45
GCM·l RA IN GU T TER MOUN T 3/8" - 24 "
TH READ .. . . .. .... . . .... ... . . ••• 7 .50
SSM 2 COMMERCIAL BALL MOUNT
O N L Y ..... .....•••..•....• . . .. 13.50
SSM-3 CO M M E R CI A L STAINLESS STEEL
SPR ING •. .. ........ ...•.•. . .••• 1 1.95

C D R ROTO R S
HAM II ROTOR WITH CON TROL . . 13 9 .50
CD 4 4 ROTOR W ITH CONTRO L .. . 11 9 .50
ROTOR CABLE 8 CONDUCTOR 2/ 1B. 6 /22
G A G E •.•..•..•.••.•.. ...... .. .16 F T .
RG -8/ U L OW LOSS f O A M COLUMBIA
S Up E R F L EX COAX WITH PL·259 EACH
END. 50 FEET .•••••..•.•••.. . .•. 12.50

~~T~~ENTAWI'AE '#1'''; BARE ·C6PPE R·,;~~g
ST R A N D E D 7125100 FEET 3. 6 0
p L -259 COAX CONNECTORS .. . . . .•. .6 0
RG -8/U LOW LOSS CO LUMB I A SUPER ·
FLEX CABLE 500FT REE L 1 20.00
RG ·58/U LOW LOSS FOAM COLUMBIA
S U p ER F L E X W ITH PL ·2 59 EAC H END . 50
FEET 7.00
100 FEET .. ....•... ...•..•. . ... 12.00

BAR KER & W I L LIAMSO N
MODEL 3 0 0 2W UNIVERSAL HYBRID
COUPLER PHONE PATCH WI T H BUI L T I N
COM pREAMp. T HE BEST O F PHO N E
PATCHE S • •...... . . . .. .. ... . . . 12 5 .0 0
MODEL 375 PROTAX ANTENNA SWITC H
WITH AUTOMAT IC GROUNDING . 6 POS I ·
TI ON REAR MOUNTED SO ·239 . .. . lB.95
M ODEL 376 SAME AS ABO VE ONLY 5
POSITI ON SIDE M OUNTED SO 239 . 18 .9 5
CC -50 DIPOLE ANTENNA CENTER .
WEATHER PROOFED . . .. . • • ••... . 7.50
MODEL 377 AN TENNA COAXIA L
C HANGEOVE R RELAY, DC TO 1 50 MH Z
115V/60HZ. SWITC H ES A NTE N N A FROM
TRA NSMI T TO R EC EI V E, SO ·239
CONNECTORS •••••. ... . .... . . . . 16.50

S1ep
E1ectro:u.icEJ

CO.
P.O. BOX 100, HWY. 441 , OEPT. 73, OTTO, NORTH CAR OLINA 28763

W E PAY SH I PPING V IA U .P.S. OR BEST
WAY ON ALL ADVERTISED ITEMS;
T RAOES T AKEN O N NEW EQUIPMENT.
W R ITE FOR SP ECIAL PACKAGE PR ICE
ON COMP L ETE ST A T IO NS . SA TISf AC
TIO N G U A R A N T E E D. WE A CC EPT
MASTER CH A RG E, N .C . RESIDENTS ADO
4 % SA LES TAX . PHONE B I L L S LE P
704-524-7519 M ON D A Y THRU F R IDA Y
8 :30 . 6 .00 PM.



Ken Cole W71DF
P.O. Box.3
V.uhon WA 98070

- - the perils of radio

Dear Good Buddy

Recently there has been a
lot of loose talk about
making a greater effort to
recruit a new \Wve of radio
amateurs from the CB ranks.
Fraternal welcome is a nice
idea, and i f there are other
motives, self-interest needs no
defense. But candor is
important too, and has
anyone mentioned the
hazards ofhamming? Let 's be
decent about this; we ore
dealing with innocents.

W hen you think of all
t he e leven meter

groundplanes sprouted amo ng
the thickets of TV Yagis and
visualize a CB migration to
the ham bands, TVI comes
first to mind, but in fact it is
a rout inely soluble problem
already compe tently dealt
with in cou ntless articles.
T he re are subtler perils,
seldom referred to, lying in
wait for the artless neophyte.

One type of trouble is
invited simply by the
switchin g o f rol es, the
assumption of a new identi ty
in the public mind. It is
commonly thought that the
CB operator is a social activist
seeking conviviality and
opportu nities to lend a
stranger a helping hand , but
the radi o amateur is seen as
less comfortably explicable 
a kind of enigmatic techni
cian who takes mysterious
pleasure in messing with
electrons and communicates
only with others of his arcane
persuasi on . The operative
word here is technician, and
as used it means that, unlike
Citizens Banders, he under
stands, designs, const ructs
and fixes electrical th ings.
Many people really do thi nk
this, and sometimes it seems
that they all live next door .

T o ill ustrat e : Your
neighbor kn ows you have a
CB set, but when the aut o
matic ice cube gadget in his
refrigerator fails, it doesn' t
occur to him that because
you talk to people on a radio
yoo should have the privilege
of dealing with his ice cube
crisis. However, if he knows
you are a ham, the situation
is very different. Inexplicably
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you are transfo rmed into Mr.
Fixit, Savant of Electric ity
and, needless to say, Public
Servant. Wi th the speed of
li ght the ice cube machi ne
magically lands in your lap. If
you fi x it, your fate is sealed.
The word is passed from cell
to cell, the fai led and feeble
toys gathered up, and o ne by
one your neighbors knock on
you r door, burdened with
electrical detritus. Some are
humble and others are asto n
ishin gly perempto ry, but
there is a depressing uni
formity about the junk
culture treasures they entrust
to your care - they are out
of warranty, grimy with dust,
s tic ky wi th the residual
mi asma o f sh o r t -order
coo kery, long-parted from
th eir proud in structi on
manuals and the plastic cases
a re c racked. Most bear
unfami liar brand names,
a nonymous bargains from
discount stores, and have the
sad appearance that means
abused and unwanted.

Almost every o ther repair
job will be a certain type of
TV set, heavy and inclined to
tip over slyly with the nearly
imperceptible accelerat ion of
a sleepy drunk. These are
called " portables" no matter
how much they we igh, pre
sumably because they aren' t
in a castcred cabinet fitt ed

with a turntable, a "control
center" and two boom y
woofers. All are series str ing
a nd afte r removing the
crac ked plastic back, shard by
shard, you will find that the
last tu be you check will have
the open fil ament. Reassem
bly will require your wife's
he Ip and the temporary
app lication to the plastic
fragmen ts of bits of Scotch
tape , Duco cement and
profanity. If putting things
right isn't all that simple, you
can try to explain to the
owner that you need and
don' t have the proper scope,
sweep generator and other
shop gear. The look you get
in response will tell you
instantly that he is certain
you are lying, indifferent to
his mi sfortune and too lazy
to help. Th is is the t ime to
tell him what you should
have said in the fi rst place :
that there are many good
ci t ize ns in the business
community trying to make a
livi ng for their families by
fi xing just such beat-up o ld
idiot boxes. Say this politely
and firmly. You'll feel good,
and in the silence that follows
yoo may hear your wife
snicker in the kitchen.

Children are a smaller
problem, even wh en they are
six foot teenagers, but sooner
or later cvery kid on the

bl ock wi ll show up with a
li feless te n dollar t ranslstoe
squawk box. They all have
several and when one quits it
is simply stuffed in a drawer
and forgotten unti l word
about Mr. Flxtt gets around.
Th e batter y ho ld er is
thoroughly corroded, the dial
cord broken and an invisi ble
crack in the circui t board
testifies to the last and fatal
tum bl e from a skiddi ng
bicycle. Fix it and the kid's
dad will appear at your door
with a grate ful smile and an
armload of sick ste reo. " How
come not having the speakers
con nected would blow the
output transistors? It didn't
make a sound." In return for
his grateful smile, you have
handed him a mystery and he
rega rds you with suspicion.
Do you exp lain the theory
and practical application of
transistors in two minutes, or
do you say, " Please, sir, you
must just trust me, for I am
Mr. Fi xit?" He has the
advantage, for no good deed
goes unp unished , as thc phi
losophers point out, and by
doing a favor for his son you
obligated yourself - another
lesson learned? Bu t you can't
turn a kid down, can you?
Well, you could refuse your
technical help except to run
a wa ys and orphans. The
message is on the medicine



label : " Keep out of reach of
children."

But no t to worry . Think
abo u t th e bonus fringe
benefits of having a ham
ticket : Finally you have met
a ll those fi ne neighbors you
managed to avoid fo r years;
you r troubl esh ooting exper
tise has been honed and
polished; you've learned so
much about hum an nature
that the rising t ide of violent
crime no longer perpl exes
you - now you think of a
screwdriver as a weapon
instead o f a tool. No more
fretti ng that the country is
flo od ed with crummy
unfused ac-dc junk, th at
beh ind every loose plastic
kno b is a metal sha ft con
nected to the nat ion 's power
grid. You no longer wonder
h ow much assurance is
imp lied, and how much
genuine conce rn ex pressed,
when a factory affi xes that
" U.L." stamp or label. Newly
tou ghened by exposure, you
understand that it's a jun gle
ou t there, and one for which
you were ill-prepared by the
cheery ambience o f CB, that
Disneyland of the air waves.
In return for wisdom and
privilege you have forfeited
you r innocence, but what
good was it any way?

Once you have the free
s e rv ice wo rk panh andlers
sorted out, it's a downhill
feeling, and finall y there is
time to work some o f that
OX that tempted you away
from the comfy slo t o n
eleven meters where no body
bothered you. Then o ne
evening as your wife answers
the phone , there's a knock on
the door and it 's a whol e new
game. " Harry's the name, live
down the street. The boy sa id
you was a radio ham and go
all over the world , ri ght?
Thought I'd say howdy to my
cous in's daughter-in-law in
the Peace Corps in South
America. Think it 's New
Guinea ." Take the phone,
listen to a thought-gathering
silence, a few hiccups and a
fu.zzy baritone : " Say, friend,
you ta lk to foreigners on
your littl e radio, huh? You
admit that ? Humph . Well,

how about those people in
Cuba and Russi a? Yeah ?
Gum mint let you do tha t?
How ya know they're not
spies? So what do ya ta lk to
them for?" Smile and hang
up.

For get the nuts in the
bleachers; what abo ut home
plate? The CB rig took up a
cubic foot and cost two
nigh ts on the town, but ham
gear is something else. The
amateur lice nse is in a sense a
collector's item - an occult
cent ripetal force is foc used
by your call letters and you
will find yourself acc umu
lating endlessly , if virtuously,
in pursuit of diversity and
improved performance. It 's
a lso a license to experiment 
so test gear is a ttached,
stacked and lined up neatly ;
surplus ci rcuit boards and
components overflow desk
d rawers and cartons. Di screet
s t o rage under beds and
beh ind davenports is soon
exhausted. I hate to mention
money , bu t it is a fac t that a
beam can bite a budget cru
elly, and a transceiver can
swallo w a fami ly vacation
whol e. It was simpler for the
o ld- timers, but today state of
th e a r t acce le ration is
phenomenal and, to the
d evout ham , in toxicat ing.
Thus, " But you've o nly had
this o ne a year, dear, and it
looks just like new. And you
were so pleased with it. " The
trad itional reply (" Shu t up
and gel dinner on the table")
will not do. The CB rig is st ill
in th e k i tc he n, wi th
sympathy o n every cha nne l.
Times have chan ged.

Finally, it is only fair to
m enti on that there are
further risks attac hed to
switching to ha mming which,
curi ously enough, are con
cerned with the probabi lity
o f ma king more friends. In
exc hange for givi ng up the
doobtful option o f anony m
ity (" Hey, Polish Princess,
this is the Purple Cow."),
h amming le ts you know
exac tJy who is o n the o the r
end of the horn. Ca lls, na mes,
add resses and license class are
in the callbook, so every QSO
is that much more a personal

and informative contact. And
the diversification within the
hobby (traffic ne ts, rag
chewing, publi c service
ac tiv it ies and OX riots)
e ncou rages closer contact
based on shared interests. It is
onl y fair to warn you th at
you may find that some of
you r new friends, helplessly
adrift in a love affair with the
electron, are incl ined to ta ke
a rather light-hearted view of
the more burdensome real 
ities o f life. Not to pu t too
fine a point on it, aberration
a n d eccent ricity arc not
unknown in the ha m com
munity when imagination and
ingenuity get out o f hand .

An illustrat ion : Not so
lon g ago, whe n 2 1 MH l i-fs
were standard in tel evision
sets , W7 ATK (who shall
remain nameless here) , lived
high in a TV-in fested apa rt
me nt building and an identi
fiable ante nna would have
violated a max im of the TV I
game - never blo w yo ur
cover. The situat ion recalled
an ea rlier and unpleasant
expe rience with an adaman t ly
unfo r giv i ng l an d l o r d
informed by an aggrieved
tena nt that a tr ap vert ical was
not a " lightning rod ." But the
technical challenge was irre
sistible to a veteran of the
FCC, and soon ten feet of
base-loaded aluminum tubing
was mou nted on a bracket
ou t si d c th e bath r oom
window. Forty meters, with
lea kage on fift een a calcu
lated risk, and coil taps for
movin g the nar row band
width left and right. Atop it a
plast ic imita t io n anemometer
spun merri ly in the lightest
breeze. Rational enough so
fa r, but then instead of a
s im p le grou n d to th e
plum bing, thirty-th ree feet of
insu lated wire (he refused to
reveal what was o n the end)
was flushed down the toi let.
On a table under the window
the rig was disguised with a
beach towel and assorted
shaving gear. Bemused and
too fond of invent ing descr ip
tive names for his grou nd
sys tem to listen to skeptical
friends, ATK finally tired of
wind-and-weather quest io ns

from curi ous neighbors and
moved out of the city to a
job wit h a broadcasti ng
co mpa ny. Long years of
bossing me there encou raged
e ar ly r etirem ent , and
presently he is writing a
book, " It Only Hurts Wh en
It 's Painful ," about falling
out of powered golf carts.

One more example, more
il lustrati ve of imagination
then ingenuity : KL7AZH,
now WA7LBX and once upon
a time W7FQL, was inclined
to view hamming as an
avenue to unique accomplish
ments and " fi rsts" were his
delight. To spare him any
e m barrassment from this
accou nt of one of his less
successful efforts, his name
won 't be mentioned. He was
living in a Beri ng Sea coastal
village some years ago when
sudde nly he was severely
afflicted with an urge to pull
off an aeronauti cal mobile
fi rst, and since there was no
way for wiser heads to prevail
agains t a plan kept secre t, he
was soon airborne in an old
Stinson with a pilot who had
agreed to fly him from Wa les
over the Soviet island o f Big
Diomede. Visions o f sugar
plu ms danced in his head,
s p e ll ing o u t " KL7AZ H!
AM!UA~" or something like
that. Now, looking back, he
attribu tes his foolishness to
his you th (he was on ly fifty ),
an unusually long win ter and
arc t ic fever . As it happened,
c i rc u m sta n ces int ervened,
infuriating him bu t preserving
his spotless record with the
FCC. The plane 's Lear T-30
had been twiddled to eighty
meters and test ed with a
dum my load o n the ground,
but over the ice fl oes and
near the In ternati onal Date
line it refused to function.
Then the Lycoming rad ial
threw enou gh oil to obscu re
the windshield, tu rbulence
roc ked the plane wi thout
mercy, and the fumes from
the oil combined with fra
grance from an earlier load of
reindeer meat to produce
pure nausea. Landing on
return to Wales with vision
restricted to the side wi ndows
was no problem, but someo ne
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forgot to reel in the t railing
antenna wit h its customary
beer can fl uttering at the end
of the wi re, and this took
down a salmo n-dryi ng rack
befo re parti ng. As the
DXpedition stepped shakily
to the ground, I asked him
wha t he had been up to. " Get
ou t of my way before I thro w
up on you r mukluks," he
gro wl ed, and then confessed.
On his desk today is a ba t
tered beer can, and he li kes
peop le to ask him what it 's
doing there and why a burnt-

out fuse is taped to it.
Dreams die hard.

Currently WA7LB X IS

driving himself relentlessly to
bring off another first : a QSL
from every licensed blonde
Y L in Spain, A magnifi cen t
concept. Bu t there is reason
to believe the pro ject isn't
going too well , His wife,
Martha, i~ only grudgingly
supportive and complains
that his normal cheeri ness has
so deteriorated under stress
that wak ing him every
morning is suf fi ciently risky

that she pokes him with a
long st ick, sta nding well clear,
and at the fi rst sign o f return
ing consciousness ex pedient ly
tro ts off to visi t a sister
nearby . Hours pass befo re he
is safely approachab le, Alas,
scali ng the hei ghts is a lonel y
business.

But most hams are just
o rdinary folks, good buddy,
and it wou ld be less than
honest to leave you wi th the
i mprcssion that the two
ge n t lemen mentioned arc
representative, On the other

hand, it' s interesting that
they 're not regarded as all
that odd. Some do say that
spe nding years in the compar
at ively more potent rf radia
tion field o f amateu r radio
does make a difference, and
that the fi ve Watt CB limita
tion was a lucky break for
you peop le.

Well , so much for telling it
like it is, more or less. Now
gather up your cou rage and
get that ticket . You' ll never
regret it, and welcome to the
club. •

Ibut, unfortunately, not abollt the ir
reputat ion). When I was firsl lice nsed
last year, one o f my first acquisitions
was the ARRL's Rildio Hilndbook . In
there, lhere is a lisl of suppliers. I
wrote to Trigger for a catalog, euum·
ing that anyone who is listed in the
Leal'Je'S handbook must have their
endorsement. It was not unlil I had
1r000ble with Mr. Treger tha i I wro te
and told aST of my problem. A
return let ter sta led that they had not
let Tr igger advert ise fo r a few years,
because o f his "ooeeanon." It's a case
o f the left hand not knowing what the
right hand is doing, I gues~ The
handbook, by the way is a '76 edition,
the latest' Must have been too costly
to have lhe pagIt with the supplieJslist
reset for the '76 printing. Otherwise,
they would have stricken Trigger's
name.

I wish that I had subscribed to 13
Magazine a few months earlier than t
did, I would have known about Tr ig
ger then. Oh, well. Wayne, can't cry
over that. Just renew my su bscript ion
for ano ther three years and b ill me
directly. Beller pec tect myself for
future purchases.

No one told me that there is mo re
to learn than the code and some
theory.

When I upgraded to a General in
June, I wanted to upgrade my station
as well. I turned 10 13 lagainl and
found Tufts Radio in Medford. Let
me ten you, I fo und them fr iend ly,
prompt and fair. A few mon ths later I
o rdered lby mail) a meter from them
and got it within lhe same week lmy
check didn' l even have time to clear
before t hey shipped). They'll get all
my business in the luturel

Hope that this leiter will save
another newcomer lrom the hassle
and frustration that I went through.
Although we woo't haw Trigger
around any longer, I suppose thaI
tre-e may be one or two more com
panies that operate with similar
abando n. You keoep up the good work
thaI you a re oo;ng in your maqazine.
As for me, well, Wayne, if I lind out
about another one, I'm goo"" take a
few pot shots at lhem myself. I wro te
about two dozen letters. en told, with
this Trigger deal . I'll write a lew dozen
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le't'S see Sontl!'

promls,ng_

POT SHOTS

Tillk ,s chell", Peter
of the "'tides you're'
WiI¥ne_

SlOP the presses ' A lew weeks ago I
wrote you a lener concerning Trigger
Electronics in IIlinoi~ In the leiter I
slated that I had turned 10 GfOllp W

BrOildcasting for help through their
Call fOf AC1 ion program and that they
had agreed to assist me in get ting my
money Dack.

Well ., . last week I received a
phone call from the Chicago affil iate
and we talked at great length . It see ms
that Trigger has quite a reputation out
there. They had a "considerable" case
file against them. Fortunately, my
order was for only a few crystals and a
filter (about 535_001. A few of our
brother "hams" had ordered (but
never received) entire station setlipS
lS600_OQ-70Il00).

The only lesson here is that anyone
(especially the newoomer as I wasl
should be mOSI careful when making a
mail order purchase. even if it is very
diff ic ul t to locate suppliers in some
parIS of the count ry (as is the case
here nea r Cape Cod). Although it is
most frustrat ing 10 wait lor gear when
you are all ready to go, ' lis far bet ter
to wait and search than to pav and
never receive.

It may interest you 10 know how I
firsl INrned about Trigger's existence

pa rasi te microprocessor on the ir
backs. The references to such strenqe
and arcane terms like byte, ROM,
RAM, so!t"""re, interface leave me in
the dust , and frankly I have no desire
to under«and them. The old saying
!JOe1, " If you want something done
right , then do it yourself ." It is
particularly apropos here, as I would
like to volunteer my services as a
journalist and write some articles lor
the more conventional hams. Short
cuts for learning the code, buil d ing up
your spf>('d. observations on the ham
bands, stories, and really relevant
rhe toric on the affec lation that we all
labor, the attrac tion and exctterreet
of the distant station,

Peter G. Ker>da ll WN3ZRG
New10wn PA
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I am writ ing this letter in earnest
suppo rt of Mr. Donald Peasley's letter
to t he computer section" I/O" editori
al. I or iginally subscr ibed to 73 Magi/

zine because I was ju~t a neophyte to
ham rad io and alter the mail hype
t hat 73 sent me - '"more ads, more
ham-related articles" - I took the
bait. The mag has gone downhill ever
since. It seems Ihat the mag has
developed II predilection-turned
penchant for microprocessors and
computers and the like. I can see no
need fo r one in my shack, as my
vaesu functions superlatively as ham
radio and does the jo b for working t he
world l23 countr ies SO fa rI. This
prolifera lion of computer-related arti
cles has soured my one·time favor for
t he magazine. How about some more
articles about gadgelrv for Ihe more
abundanl HF gear _ Healh, Vaesu,
Drake, etc] If I am not mistaken,
these radios all Perform well without a

cerv cameras, and the simplicity and
l'COnomy of read ;!y available solid
state devices an d kits, make this all
possible.

To my way of thinking. weare just
beginning to make use 01 a "giant
sleeper:' the 10 cm band Too bad
that we might lose it, before we have a
chance to use it. I suqgest we all rally
together and trv to save Ihis band,
because once it's gone, we will never
get it back. Discuss it on the air, at
your next club meeting. ask your club
executive to write letters to DOC
stating our posit io n. Support yo ur
amateur organiza tions an d persuade
them to fight this, or go all the way
and write tenere yourself.

"UnIted we stand, divu:led we fall."
John Valldell ,..d VE3CYC

Hamilton, Ontar io , Canada
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from paqe 9

DOC to arrive at a final policy to be
presented at the ITU Conference to be
held in Geneva in 1970. From the
outcome of the September 29th meet 
Ing, we have I_ned that the lower
part of our UHf band, 4 20-430 MHz,
might «ill be used by ea""dian a",..
teurs on a sharing basis with other
services like beacons and rad io direc
tion finding, etc. The top part, from
440-450 MHz, will be taken away
from us, to be used by $o1 tellite
services. Th;s leaves us with 10 MHz
(430-440) which we ca n call our own.
Keep in mind that these changes can
come about at any time. There are 5
UHF repeaters In operation In the
Toronlo-Hamilton area at the present ,
and 37 UHf links at confidential
freque<'Cies to control various 2m
repeater~ All of these are in the 10_
and highe r p;ffl$ of t his band. i.e.,
4 20-430 and 440-450 MHz. Also,
ama teur fa!;! scan telev;~ion i~ qllite
acti ve in t h i ~ area on 439.25 MHz
(int erna t iona l simplex Ireql. an d with
4 MHz ba nd width. The first amateur
l e lev isi o n repeater VE3 TVR In

Canada is being built here as well, and
already cleared by DOC one year ago.
More TV repeaters ere being planned
for Toronto and olher areas in the
countrv_ There are 5 TV repeaters in
full operation in the US: the Washing
ton repeater has been going for more
tnan 2 years, and many more are
being planned_ An amateur TV re peat 
er takes up 12 MHz of the UH F
spect rum. In weste rn Europe, TV
activity is very high. In Germany, 11
fast scan assoc iation was founded in
1969, in the same year England
Ieended its llS!IOCia lion; their tntel
membership al the present is well over
40Cl0 hams. Fasl scan in Canada is
rapidly increasing. Readily av.ilable
surplus UHF gear and cheap surplus
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Do you make
your own

circuit boards?
• Eliminate anti quated l iq u id photo -resist techniques.
• El im inate w orry about dust and finge rprints on the copper board

before etching .
• Eliminate chance for error in etching copper boards.
• Have more confidence in making circuit boards successfully each

and every time.

Try a new and easy method of creating a
circuit board by using 3M Brand I.N. T.

3M BRAND. ....., .........

~o 0
IMAGE 'N TRANSFER

RUB-ON GRAPHICS

Your SAMPLE KIT of this
exciting and new 3M
development includes :

o

$ I.N .T. is qu ickly and easily exposed using only the
natural sunlight (outdoors) o r a #2 photo fl ood
bu lb avai lable throu gh your local camera shop.
NO SPECIAL EOUIPMENT NEEDED.

$ Use I.N .T. to establis h you r own inventory of
re-usable elect rical sy m bols and letters.

• One sheet of I.N .T.

• Developer

• Instruct ions fo r use.

D YES, I w ould like to sam ple I. N.T.
Enclo sed is my check or money order for Pri nted Circuit Boa rd Sta rter Kits
(a $6.95 each.

NAM E _

COMPANY ~_

ADDRESS PHONE _

G.R. HITEHOUSE & CO.
17 Newbury Dri ve, A mherst , N.H. 03031

, es



Wallace H. Provost Jr. WA IJFU
J5 Park Drive
Bedford NH 03102

SWR Myth Exploded

Again

how does swr really affect

signal strength?

loss due to de resistance. At a
voltage loop, t he inc rease in
voltage causes inc reases in
loss through addit iona l dielec
t ric heat ing.

I mp edance: The effective
impeda nce changes as you
progress, bei ng maximum at a
voltage loop and minimum at
a current loop .

Breakdown: Thin conductors
will burn o ut at a curre nt
loop. Closely spaced conduc
tors will arc ove r at a voltage
loop.

The losses due to swr are
relatively un im portant ot he r
t han a t high VHF or UHF
fr equencies. In t he high
frequency bands t he cause of
a high swr will usually affect

indicates current vananons.
You will note that the phase
re la t io nship be tween t he
voltage and current nodes is
a lways 90

0

• The direction, as
sho wn in Fig. 3 , is deter
mined by the value of load
resista nce . This is not a
normal casc. Normally t he
phase relat ionship wou ld be
some fi gure o ther than 90°,
and if the te rminat ion were
not resistive , this departure
would be grea ter .

Let 's loo k a t t hese figures
for a mome nt and see what
they te ll us.

Losses: At a current loop (t he
point s of maximum current )
the inc rease in curre nt flow
ing in the cond uctors causes a

- -

c haracte ris t ic impedan ce.
This cou ld be caused by
improper ad jus t me nt o f the
mat ching network . It cou ld
a lso be from operat ing at a
freque ncy ot he r than that for
wh ich the antenna was t uned,
or, as in a great many cases,
t h e ma t c hi n g net wor k
may not have sufficient range
to ma tch the antenna a t t he
freque ncy a t whic h it is bei ng
used.

If t he antenna impedan ce
was diffe rent than the char
acterist ic impedance of t he
line bu t st ill resistive (a very
unlike ly case) , the standi ng
waves on the line would look
something like Fig. 3. The
so lid line indi cates vo lta ge
variations and the dotted line

B ack a few years ago ,
wh e n I li ved in

Vermont , I was discussing
standing waves with a well
known amateur in Alta mon t,
New York.

" Well, Wally ," he said , " I
had a standing Wave in my
shack but I found she looked
a lot nice r sitting down when
she crossed her legs- love
those mini-skirts."

Obviously that topi c of
sta nding waves is fine ove r a
glass of beer in the local pub,
but it is not the subject of
this article.

I assume that the rea der
has alrea dy read the various
handbooks and back issues of
t his magazine, and I will no t
bore you with dreary theory
o n transmission line design
but rat he r get right into t he
meat of the problem.

Fig. 1 shows a simple
s 1.1 t ion arrangement. The
transmitter output matching
net wor k matches t he impe
dance of the fina l t ubes to
the impedance of the tra ns
mission line . The mat chi ng
sec tio n of the antenna
mat ches t he input im pedan ce
of the antenna to the line. In
t h is unusua l but perfect
co n di tio n there are no
standing waves.

Under this co ndit io n the
losses in the line arc ca used
by the resistance of t he
c onductors of the tra ns
mission line and the rf
leakage across the d ielect ric.
Th ese figu res arc easily
obtaina ble.

In Fig. 2 we have a
si tua tion tha t is much more
common. The antenna is no t
mat ched to the line. The line
is te rmi nated in a value of
impedance ot he r than its

L
~
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Fiq. I . Fig. 2.
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above grou nd. Thi s is
pa r t icularly true of
in ver t ed vee ty pe
antennas.
3. lf you canno t get an
swr less than 1.5 o n low
freq ue nc y antennas ,
there is something
w ro ng wi t h th e
antenna.
4 .0 n a wire anten na or
a close spaced yagi
antenna , do not expect
a reasonable swr more
than 25 kHz from the
resonant frequency of
the antenna.
5.Poor con nect ions at
the ante nna are more
common reasons for
arcing than high swr.
Solder all connec t io ns
and wrap with plast ic
tape to protect from
the weather. A sealant
such as General El ect ric
RTV is exce llent.
6.00 not use yo ur
match box to cover up
a poor antenna design;
you are only kidd ing
you rself. •

antenna tu ner at thi s po int
wi ll e li m ina t e a mpli fier
problems, but don't forget
th o se hi gh r f vo lta ge
probl ems - you have merely
t ransferre d them to the t uner.
One other poin t : An antenna
tuner will help the trans
mitter by providing it with a
load it can match, but it does
not help a poor ly matched
an ten na and will not change
the losses in the feedl ine .

Here are a few consider-
at ions :

l .1f you were us ing a
dipo le antenna in oute r
space and feeding it
with 50 Oh m cab le,
your swr wou ld be
1.4 :1. If, like mine, it is
near the ground, it will
be some t hi ng e lse
d epe n d ing o n t he
height and character
isti cs of the ground and
surrounding objects.
2.The elec tr ical length
of the antenna will vary
d e pending o n the
ex istence o f near by
objects and its height

cond itio ns it is possible to use
the transmissio n line as a
m a tchin g tra nsfo r me r,
ad just ing its length until the
transmitter o ut put circui t will
properly mat ch it. Th is, how
ever, is a very limited and
dangerous method . A number
of current and voltage ratios
comb ine d wi th react ive
elements can loo k good on
the plate me ter but cause
excess ive voltages across the
loa ding capacitors of the
transm itter. If you are havi ng
tro uble with arcing in your
amplifier, thi s could be the
reason .

Th e inse r t ion o f an

'-

(_. '....
J

Fig, 3.

the system more than the
losses in the line.

The impedance at the o ut
put connec tion of the trans
mitter, however, is extre mely
im po r ta nt. Most modern
linear amplifiers do not have
the ability to match a load
different than their design
impedance. The impedan ce
presented to the transmitter
is no t the impeda nce of the
antenna or that o f the trans
mission line, but some other
va lue depending on the
degree of mismatch and the
line length . You can sec from
this tha t in the case of
m o d er at e mi sm a t ch

EBULLIENT?

be too o ut land ish a suggest ion.

By lhe _ Y. let's a lso have some
more Repeater Directory u pda tes in
the miJ9ilzine!

Russell J . Edmunds WB2BJH
Kinnelon NJ

Conrinuf!d on p age 159

First I must It'! you know that
whoever spoke to me one Monday at
about five th irty pm was, far above
the call of duty, mo re helpful. intelli·
gent . receptive. ... i...ac ious and iust
plain ebull ient than jus t about an yo ne
I haVi:! ever talked to in my 30 yea rs of
busil"ll'SS. II she is anywhere compere
ble 10 lhe rest of you r statf. I can see
why you put out such a great maga
zlne.

I have worked hard a ll my life as a
hardware sort o f person Ibu udozer
hardwarel, but have also cctn all sorts
o f things wit h varying success fo r my
b usiness. incl uding an unfinished
submarine!??!

About 2i> years ago when the
economy began to fall apart . I said 10

myself. " Hey. what 's happenj ng~"

Since then I ha...e beco me. in my
opinion. a budding financ ia l hobbyist
- wh ich Quill' nat urally led to com
modi ty t rad ing. However, it didn' l
take me long 10 l ind out tha i a n up to
the mir'lUte runninlj account of prices
was a necessity to help prevent d isas-

1__1

o pportu nity to meet most of t he
people I ta lk to, and second, DXing to
any distance is a rea l challenge.

For some 15+ years, I ha... e done
my DX ing only on the broadcast band
t,54-1.6 MHzl and have heard 47
sta tes and over 100 BCB countr ies
lno t to be conlused wilh ham
countries. by which count I'd have at
le ast 20 more. or geo-polit ical
count r ie$. of which I'd haVi:! about t he
same a mount less). Fo r these years,
my SWl Iriends have badgered me
almost constanlly about how il was
eas ier on SW and bo w I should do it
tha t way . I don't want it that way ,
because o f the challenge of over
coming the real obstacles presented by
stat ions wh ich are no t designed or
intended to reach ac ross the globe. I
have been active ly a member and
o fficer of the Nat ional Radio Club
toward this end . (Info. write NRC
Membership Ctr., Box 118 . Poq uo
nock CT 06064, if I may put in a
plu'}.)

I am eueeested in antennas, and in
propagittion both on e CB and VHF.
and would like to upg rade. but since
I' ll likely never use low bands or CW, I
don't want to spend my hobby t.me
beat ing out the code. I don't ex pect

everyo ne to agree, and I m ight even
change my mind. b ut let 's let ha m
radio diversify itself even more, and
ca ter to a wider variely o f interest s. In
the light o f you r conlinued emphasis
o n CB and computers wh ich I simply
don't find in teresting. th is shouldn 't
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na me of t hat ""me is code speed. I
want to try to poi nt out a n a lternat ive
to this c ircle.

Out there among my fellow ama
teurs. I'm sure there are those who
feel e xactl y t he way I do about it . I
havi! no Quar rel with upgrading except
that to upgrade I must increase my
code speed. Before I became a ham. I
argued against code altogetl'>er. and I
realize that I was wrong _Code se- ...es a
use fu l purpose for all hams and pro
spective hams. Where we diller is :
" How much]" The proposals in t he
restruc turing docket did contain o ne
premise wh ich I consider Quite valu
a ble. namely. advancement f ro m
Teclmician WIthout ;ncTeilSl!d code
spef!d, I am proposing a new c lass o f
license, fea tur ing Ad...anced class
theory and 5 Wllm co de.

I perso na lly have no interest in
DXing the wor ld on the low bands. or
lor D Xing lhe states, ooun tie-s or
wha tn'l'f". I III(lrk VHF lor tlll(l pri·
mary reasons, both of which are
eeeeose of its restr icted range u nder
usua l cond it ions. F irst , there is the

.. ' \ :.. -. .
, .
~ '. ~ , ,. "- :..
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from page 154

you·...e tr icked me into it a~inl

I've gol to wri te an d try to answer
something in the No...ember issue.

you·...e asked about Technicia ns
and 10 meters. and you·...e left 
handedly implied that Techs should
upg rade if they want to U1e 10 . What
prompts me to wr ite is tha t your
sentiments 5eem to para llel very close
ly those o f many long-time hams of
my ocQua int ance , namely t hat the
name o f the ""me is upgrade , and the

L d.
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more. if I have 10.

In fact , as I sit here and th ink 01 it,
I wouldn't be opposed to act ing as a
complaint department for other hams.
Tell 'em to write to me. Wayne. and
I'll stan case l iles. I haVi:! learned a lot
by de<ilinlj wit h Trigger.

StlNl! Rossi WA1WGS
East Wart!ham MA

1 1
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Fiq. I. (a) Reference voltage and requtator output voltage. (b)
Minimum ripple voltage. (c) Ripple voltage. (d) Reqototor
input voltage.

•
:!,l

'f.: UOOt
" E ~E' "

"'
" -r ,

"' t' ~
00

Regulation

Fig. 2.

of the
m Fig.

E ntcring the scene are
t ra nsceivers, recorders

and high fidelity radios, all
operating on the approxl
mat ely 13 volts of a car. On
checking the cata log, you'l l
find you can expec t to pay an
additional thirt y to fift y dol
lars so that you can usc the
same device in your home.

Although a number of
regulated power supply cir
cui ts have recentl y been pub
li shed , all have requ ired

specialized components, some
of which may be available
only through mail order. Here
is a ci rcuit which .my ham or
elect ronics enthusiast , who
has accumulated the usual
co llect ion of unidentified
transis tors, diodes, resistors,
and capacitors (who , in short,
has the average junk box) can
build a good quality regu lated
power supply cheaply and in
a sho rt amount o f time. Thi s
regulator can provide either

Dirt

Cheap

fixed or variable voltage as
desired from either a trans
former-rectifier de source or
an o r dinary car battery
charger .

This regulator consist s of
an NPN transistor in common
base co nfigurat ion and a PNP
power transistor in common
emitter configuration. The
current gain of the transistor
pair is the product of the gain

of each of the trans istors but
the feedback is such that the
voltage gain is unity. As, a
result, the o utput voltage o f
th e regulator is almost
exact ly equal to the reference
voltage. If the reference
voltage is pure dc, the output
voltage will also be dc and
independent o f the regu lator
supply voltage so long as the
reference voltage is less than
the minimal ripple volta ge
In,. 1).

The basic circuit
regu lator is ~ shown
2.

Tl can be practically any
NPN transistor and can be
identified with an ohm meter
because the base collector
and base emitter resistances
o f an NPN transistor will be
low when the positive lead of
the meter is co nnected to the
base. Conversely, the resis
tan ces will be high when the
negat ive lead is co nnected to
the base. T2 should be a PNP
power transistor mounted on
an adequate heat si nk. Most
can handle a collector current
o f two to three Amperes. It
can be ident ified, as it will
have a [ow resistan ce between
the base and either the coll ec
tor or emitt er with the nega
tive terminal of the ohm
meter connected to the base.

- - virtually freebee

Th omas A. ReiUy, M.D. mGAT/2
32·25 88lh sr., Apt. 608
Jackson He jgb lS NY 11369
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The o n ly moderat ely
crit ical part in thi s circuit is
Cl . Th is capac itor should be
large enough that the ripple
voltage minimum is greater
tha n the reference voltage by
two or three volts. See Fig.
1(b).

Maximum ripple .
rms input x 1.5 .

2.5 - regulator o utp ut vo lt age

0 '
~ peak ,"put vollage

- 2.5 . regula tor o utput



Fig. 3. (a) Zener, fixed vottaqe. (b) Diode, fixed voltage. (c)
Variable voltage.

not used; R3 - 570 Ohms.
With these values the regu
lator supplied 12 .2 volts at
1.2 Amps , with a ripple of 30
millivolt s. The heat sink is a
piece of scrap aluminum 0.25
x 3 x8 cm.

With a litt le imaginat ion
any vo ltage and current can
be provided. There is no short
circuit prot ection , bu t reo
place ment transistors shou ld
be readil y available in the
junk box. So dig into your
pile of un used and uniden
t ified goodies, heat up yo ur
solde ring iron, and spend a
qui et hour bu ilding your
brand new freebee voltage
rcgutato-. -

C1 must have a value greater
than :

load c u rren t
1 20 x r ipple vo lta ge

where C is in farads,
C2 is o pt ional bU I it can

improve the transient curre nt
regulation if the load curre nt
varies widely, as occurs in
class B power amplifi ers. It
can have a va lue any where In

the range of 50 to 500 u F.
RI shou ld have a value

bet wee n 10 k and 20k and it
simp ly li mits the emitte r base
current of TI should the
reference vo ltage be presen t
and the regulator supply
voltage be o ff. R2 should be
used eit her if C2 is used or if
there will be t imes when the
regulator will not be loaded.
Select a value so that t he
current is between 1/ 10 and
1/20 the maximum current
ou tput o f the regulator.

There are a number of
methods to prov ide a refer
ence voltage, and all are ade
quare. Remember that the

q ual ity o f the re ference is
dir ect ly re flec ted in the
output of the regulator.

F ig . 3 s ho ws t hr ee
methods to supp ly a refer
ence voltage, Fig. 3(a) shows
a ze ner diode reference
suppl y. R3 should limit the
zcncr current to abou t 5 mAo
If C3 is larger than 50 0 uF
the re ference voltage ripple
will be less than 10 mill ivolts.
(This can be calculated wi th
the formu la used above. ] f ig.
3 (b) is a poor man 's voltage
r e feren ce . Each forward
biased silicon d iode will drop
about 0 .7 volts. So use as
many as you need. Fig. 3(c)
indica tes a simple method to
provide a variable ou tput
voltage fro m the regulator.

After the regulator is co n
structed, check the o utput
voltage wit h the reference.
They should be the same. If
the output voltage is higher,
o pen the base circuit of T2.
The output voltage shou ld
then drop below the refer
encc . If it does not , try
ano ther PNP trans istor. If, on

A
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the other hand, the output
voltage is low, there is a
possi bi li ty that T1 shou ld be
replaced.

The voltage supply to this
regula tor is unfi lte red de and
can most easi ly be o bta ined
from an automotive battery
charger, but a t ransformer
with a full wave bridge or a
full wave rect ifier with suffi
cient voltage and current
capability is fi ne.

I used a ba ttery charger
fo r a rect ified ac supply
which had an rms voltage of
13. The values o f the com
ponents I used were: Cl 
2000 u F; C2 - no t used ; C3
- 500 u F; RI - 10k, R2 -

B c

,
""

t ro us losses. A renee 10 the Chicago
board of trade revea led that thl!'{ senl
out thei r price information using a
strange 6 level Baudot code over Ih e
telegrap h. To qc ote Ayn Rand 
"&'"..."ow" this hn to be displayed
on a TV '!Creen. Fo r $eYeral months
now I have been building a computer
somev.tlat based o n an Alta ir type
bus. and a lter read ing yo u, editor ial
abo ut Morrow the Gen ius, it clinc hed
my thoughts about buying h is CPU
and front panei lAltair l combined.

I"ve read the Bug Boo1<s, Martin's
Compute, Design, the Osborn books
and a lot o f ot her stu ff (magazines,
etc.l. Dot still do not know how 1"11
make that 20 mA loop signal appear
on a screen or a prlnler or - hold
you r hat - appear in IhoP form of
charts on a plotter or graphics screen.
Do people rea ll y do these th;ngs with
computers?

I've got to do th is. so maybe your
magazine. wi th the right software
stuff, may help_ I'm not smart enough
to take one of your 73 articles about

O ne of the glaring omissions in the
world o f ama teur rad io is the cr it ical
lack o f pu blicity. Unfortunatel y.
this has led to many er(omoU$ idenl i
fica tions in the news media where
any<)ne with a rad io was au tomat ica lly
called a ham. Listening to the various
bands. o ne may often hear a nraoe
about the use o f CB rad io a nd its
users. We must , however. fece the
u""lterable fact that CB u......s out
number ha ms by a slagger ing percent
age. These numbers do consti tute a
vast reservoir o f po tential amateors
and. if the truth be known, many of
our CB haters wete in fact CB opera
ton yean ago. The use o f the b ig stick
technique is obvio usly useleS$, so we
at LiMARC have ta ken t his opportu 
nity to use the soft sell. II it wor ks for
tootbpeste, it should work for ama
teu r rad io. O ne o f 1he local ca ble TV

being made to do wngrade t he citi zens
band or hold it up to r idicu le. We do.
however , indicate by actual on-the-air
recordings how d iffer enl lhese wor lds
can be; for example, channel 19
co m pared to the local FM repeater on
t wo meters. Short ,"format ,ve lectures
on AMSAT. slow scan, ATV and
similar subjects are given from .. very

light techn ical point 01 view in order
to point up the vast d ifferences
between the t wo services. A deba te
was a ired between an avid CB enthu si
ast and a group o f hams with e xcellenl
resul ts in the l i",, 1 on-t hoP-air version.

Conrin"edon page 163
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refund ex cess money b ut sen d a credit
slip which t usually 10"".

Arthur E. Brilldford
W~moulh MA

"Welcome to IhoP Wide World o f
Amateur Radio ." With these words.
narrated by the well known CBS
newsman Douglas Edwards. each
Frida y evening the liueners of WBA U
lG.Jrden City NY ) are treated to a
glimpse of what amateur rad io is all
abo u l, I n a pione<'rong effo rt ,
lIMA RC (the Lo ng Island Mob ol e
Amaleur Radio Clubl has taken to the
commercial FM bands to sel l amaleur
rad io to tbe genefal public. Produced
and directed by Harvey Hu rwitz
WA2 HYS a nd Sieve Mendelsohn
WA2DHF. the broadcasts at tem pt to
provide some incent ive lor CB users to
tal<e lha l e xtra lillie step upward. and
to alert the general publi<: to the faC!
that the re is a difference be tween the
two services. Ut ilizing the studios of
WBAU, located at Adel phi Un iversi ty
in Garden City, these fif teen minute
programs CQr1$isl o f group discU$sions
about amateur radio verW$ CB. te<:h·
nical aspects o f bei ng an amateur , and
how to f ind a co urse o r the study
mater ials required to upgrade fro m CB
to ha m _ Most important ly, it high
Iigtlls the di fferences between t he IWO
......vices in capabiloties. scope, COS1 and
basiC requirements, No attempt is
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Morse to ASCII and ma ke a 6 level
Baudot 10 ASCII converter or even
f igure o ut how the computer can tell
the end of one code leiter or number
and the beginning 01 the next.

I could have bought a rmcroproces
SOl" all bu ilt fo r wha t I've spent -cn
mine. but I do have a preUy good idee
o f how it works, anyway.

I may as well mention a few suppl~

ers who were less lhan per fect .
Min i Micr o Mart - After rnanv

phone calls, sent me a Univac printer
13 months). which I am not sure I'll
be able 10 use (m y own incompe
tence ) S450,00 IModei 07691-

Processor Technology - Sol ter
minal bo ard not received yet ; ordered
in July (540.001 a lter I sent pract ical .
Iy all over the world to oblain most 01
lhe parts. They wrole and sa id it
WOUld be redesigned. but thl!'{ fOrgol
me, I guess,

ARB Lim ited. Arizo na - Sent them
about $50_00 for parts. not vet
received (even though he allied me up
on the phorw> - seemed like a nice
guy, 1001.

Pet Peeve ~ suppliers who do not
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- - if you have a big one

A Vest Pocket QRP Rig

giving up a few milliwatts.
Early mornings and day

time seem best fo r QRP work
o n 40 meters. Add two or
three turns to the coil if you
want to work both 80 and
40. Or add a switch and a 75
pF capaci tor across C f . AI 12
valls, my version draws about
4 5 milliamperes. The 2N2222
will get warm if the key is
h eld down for extended
periods. Warm is okay, but
hot is nolo Got it?

As I type this, I have just
worked Tennessee - 500
miles with a 569 signal report

at high noon . Nobody
believes I'm running just o ne
transistor . . . •

-

•

co-" ,,~• •• ""... " ...
'~nO' CI

C,· ,fT "" .. 00 • ,. ",."Co,,,, . 0. ..
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short, don' t use a big
so lde r i ng iron on the
2N2222, and llsten to your
signal to be sure you aren' t
chirping. Output tuning is a
bit broad , so ad just Cl for
best keyi ng, even if it means

- -

L '-C"':... -'..'"

Si Dunn KSJRN
3607 Binkley
Dallas TX 75205

'~''''''
I
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r ..."...
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Fig. I. . Schematic. Ll - 17 turns #24 on 1!4 " dia. plastic
form. L2 - 3 turn link around low end o f Ll . Cl - 365 pF
variable capacitor.

as a d ime, is used in a con
ventional crysta l oscilla tor
circuit. The oscilla tor is link
coupled to a low pass filter
and a well-matched dipole,
and that 's it. The usual rul es
apply: Keep leads reasonably

"SimPli fy, simpli fy" was
Henry David Thoreau 's

formula for a better life .
His philosophy came to

mi nd recently while I was
fumbling with some wires ,
cable s, antenna switches,
transceivers, antenna tuners,
swr bridges and assorted
other trappings o f the ham
radio hobby. Complexities
are challenging sometimes,
and often great fun . But they
can be frustrating bores, too.

Proof is everywhere that
ham radio is both progressing
and becoming considerably
morc complex: digital rea d
ou t transceivers, computer
ized CW keying machines,
autopatches, slow scan tele
vi si on co n ..o les, e l- a z
mountings for OSCAR and
EME antennas .. . sophist i
cated stuff when you
consider where it all got
started .

Can you imagine people
actually communicat ing with
sparks? And eat's whiskers
and hunks of galena?

As I type thi s, I am flush
with a victory for simp licity.
I have just wired a tiny trans
istor to a crystal, three
resistors and a few capac itors,
made the little rig osci lla te,
and carr ied o n a three-way
QSO for over an hour
through heavy Q RM. I have
just worked 400 miles with
o ne-half Watt and a dipole
that 's only 15 fee t high. I feel
a bit like Marconi must have
felt when he spanned the
Atla ntic for the first ti me. I
called CQ wi th a piece of
silicon and a hunk o f quartz
and two sta t ions answered .

Simplify. I pulled out my
junk box last night with the
urge to build the simplest
transm itter I could put on the
air. It is not a marv el of
engineering; it is not even a
technological breakthrough.
It 's basic radi o , and if I had
my way, there would be a
special ham band for basic
radios and QRP wonders. As I
type this, I have just tried to
answer a CQ and been
sto mped nat by a kilowatt .

There is nothing co mpli
cated about thi s project. A
2N2222, available for as little
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William E. Rabenh0r51 WA4 VW Y
Box 2542
Vero Beach FL 32960

fusio n weld ing, pressure
weldi ng, brazing, soldering,
diffusion welding and resin
bonding. T he article's
abstract states in part tha t
aluminum can be- joined to a
large num ber of other metals
by various met hods. The join
in g met hod chose n will
depend on the metal to be
joined to a luminum, the
design of th e parts, the per
missible temperatures of join
ing and o n the service require
ments of the co mpleted
asse mbly.

A lot of the foregoi ng may
be of little interest to the
average ham. Although Mill er
said aluminum and copper
may be joined for electrical
applications by em ployi ng a
spec ial arc-we lding technique,
severa l telephone ca lls to the
Baltimore firm from whom
the above-ment ioned paper
was o btai ned elicited a far
mo re simpl e met hod for usc
by us hams (see Fig. 1).

Fig. 1 illustrates gra phi
cally the method of joining
an alumi num tuning element
that is telescoped or slid into
the ma in tube. It is suggested
that you fi rst insert E, a
wood dowe l, into the end of
the inner sectio n to prevent a
co n cave s u rfa ce under
pressure. Then slide the
tun ing cle ment F into the
main tube G to arrive at t he
resonant frequency desired.
Dril l holes a t A through E, F
and G to permit inse rtion of
6/32 nickel-plated steel bol ts
as indicated. A copper strip,
wit h a similar hole at each
end, is then tinned at its ends,
includi ng the inside edges of
the hol es, and placed in
posit ion as shown at D. B,
nickel-plated stee l washers,
a rc then placed above and
below the holes in the plated
or t inned copper st ri p, and
t h e asse m b ly faste ned
securely wit h the nicke l
plated steel bolts, A, and
similar nuts, C. Of course, the
"contact surfaces" of the
a lu mi nu m tubing must
pr e vi o u sl y h a ve been
burn ished or clea ned. All t hat
rem ains now is to cover the
joint with Amphenol silico ne
co mpo und or other suitable

" reading the mail," a fellow
was heard to sav tha t his
backyard was full of TV
a n t e n nas which he had
removed on service ca lls and
found it necessary to repl ace
with new material. On th is
point, it is a fact that there is
a vast di fference between the
12 foot lengths o f alumi num
t ubing of different diameters
and wall thick ness purchased
from a well-known su pplier in
Washington , D.C., and the
compa rat ively poor material
In use o n ma ny antennas,
wh ether for amat eu r use or
TV. Down her e, TV antennas
are mostly anodized on the
outside at least , to preven t or
h inde r ox idat ion and/or
corrosion in the salt air, but
amateur bea m antennas are
not.

In 19 53 Mike A. ~1i l l e r,

Assistant Chief of the Process
Metall urgy Division of the
Alu minum Research Labo ra
tor ies, New Kensington , Pe.,
deli vered a paper at the
Nation al Spring Meeti ng,
AWS , Ho u s t o n , Tex a s ,
entitled " joining Aluminum
to Ot her Metals." He di s
cussed methods of joini ng
aluminum to o ther metals by

G

with nothing mo re than a
clamp or self-seating scre w to
hold it in pl ace ?

Then , too , have you not at
one time or another been
plagued wit h rec t ificati on in
one of your antenna syste ms,
part icularly wh ere alu minum
and copper are used?

Scra ping the enamel or
other fac tor y-applied coating
off co pper wire used for
quads beyond the point
where soldering is necessa ry
causes oxi da tion or co rrosion
o n th e scraped surface,
particul arly down here in
coastal Florida where the air
contai ns salt spray . This is
said to interfere with rf
which t ravels on the surface
of the wire. Even po wer line
insula tors during a prolonged
drought as we had in 1967
ca n kee p you guessing
te mporarily as to the cause of
poor recept ion unt il a good
shower clea ns the lnsvtators
not o therwise defective.

This art icle is intended to
help you correc t at least one
source of troubl e o ne
whi ch involves the use of
incom patible m etals such as
copper and alu minum.

Some years ago , wh ile

c

F

,

Fig. 1.

A bout eleven yea rs ago a
close ne ighbor in Wash

i ng to n, D.C. , complained
of TV I several months after
she purc hased a new TV set.
The trouble was co mpletely
cured for the t ime being
when her husband and son-in
taw took down the o ld
antenna and cleaned all
contac ts o n it as we ll as both
ends of the lead-in.

- - joining dissimilar metals

Where You Can't
Solder or Weld

On another occasion, my
a ll-metal 20 meter quad with
a luminum tube Inserts (see
May, 19 69 , 73 Magazine)
sta rted acti ng up aft er a few
months. A resistance reading
through 100 feet RG8-U
feeder and the quad 's driven
element showed a variat ion
fro m pure or normal res is
tance for that length, at o ne
moment, to a ll the way to
infinity over a brief period
while a normal breeze was
blowi ng.

How often have you read
or heard of adjust ing the
element length of a home
brew beam by shovi ng t he
shorte r alumi num tubing
fur ther into the end of the
main tubing unti l the desired
overall length was obtained,
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And don 't fo r ge t the
" coating."

If you are a OX hound ,
your antenna connectio ns
playa most important role in
t he power you " put out" as
well as in the signals you
hope to capt ure. •

with copper leads, arc joined
as in Fig. 2. Mash the ends of
the aluminum wire fl at ; insert
ends in 3 good vise. First drill
a hole wi th a small er size
drill , and then e nlarge the
hole with a drill to ta ke the
6/32 bolts referred to above.

Fig. 2.

copper.
If your q uad antenna uses

berylliu m copper wire, a
bett er job is accomplished if
the copper is silver-soldered
instead o f being tinned .

Aluminum o r " clothesli ne
wire" used for dipoles, fed

o xygen,
dew or

to exclude
fro m air,

"goo"
whether
ram.

Coax terminals at the feed
point of a beam (see Fig, 2)
are joined similarly except
t ha t th e co pper center
conduc tor a nd th e shield are
subst itut ed for the copper
strip, Remember that, in Fig.
1 and Fig. 2, no part of the
untinned copper must come
in contact with the joint as
illust rated , and nickel-plated
steel washers are used on
both sides of the t inned

from page 159

c!\annels !\as sterted 10 run trese tapes
o n Wedlll'Sday eveni ngs at 6. 30 pm.
Unlike many public service programs
supplied 10 these stations by variOUS
sources, th ey have chosen to give the
" Wide World o f Amateur Rad io "
pr imP time, as they fee l tha i with the
high po tent ial int erest in rad io com
munications, many CB operators will
be listening a t These hours. All partici
pa ling stations have been warned t hat
these ta pes can only be used as a
non 'sponsor e<1 oobuc service broad
cas t and the local amateurs have been
warned that replay of IhesE' tapes or
recordings made on The air can not be
done on the ham bands.

Product ion o f these shows req uires
the services of the WBAU studios wilh
Bruce Bilflo w manning the board. A
typica l session will produce thirty to
forty· five minutes of taoe. This tape is
then edited down to o ne or two
fift een minute shows. Our thanks go
to Dou g Edwards, who so kind ly
o ffe<ed to record the open and close
o f each show. Ed iting is done at lhe
studios o f CBS New York, and we
thank them for t heir assistance in
making these shows possible. Lcqisti.
cally, the major difficul ties involveo
a ,,~ those o f having a studio available,
transpor ting the necessary part icipan ls
10 and from t he studios, edit ing t hp
tapes .and making the necessary d upli·
cates and getti ng the tape to the
stalion on time. Be ing commilled 10 a
minimum o f si_leen weekly shows, we
have at th is writing completed and
aireo seven sho ws and three are ready
to go . It has been a d ifficult and
somt'times Irying e_ periero::e, but we
al llMAR C feel that proper e_posure
and adequa te publici ty can do nothing
but help amateu r rad io.

Ha...ey Hurwitz WA2HYS
Oceamide NY

MMM

SATISFIED

In your December, 1976 , issue of
73 , page 119, you cnucire Mini Micro
Man , I wish to disa'}'ee with you. I
had sent in a si_t y,nine doHa r o rder
for many books th ey offer and a
keyboard wh ich co st $27.00. This
keyboard is fu lly ASCII encoded , ca se
enc lo sed, WiTh numerous o tbee dispfay
switches and worth much more than
their a$l<ing pr ic~.

All I'm say ing is that M.M.M. had
no problems with my order and I' ll do
business with them again. They see m
to have no problems whatsoever .

Art Surges
Evergree n Pa. k Il

'---__I

We ll , I hope yo u'r e sa tisfied,
Wayne, Even though I let my TeChni
cian tick et lapse eight years ago n'm
not much of a tal ked, I kept up my
scbscncuon 10 73 . You kept pound
ing at me with 2m FM, repeaters and
suc h. You urged me TO buy your
study guides and your code lapes. I
just gol back from t he FedP ral Build
ing, downtown Chicago, having easily
passed the exams for my new Tech
ticket . I hope you're sat isf ied. I am !

Chud<. Neu man
Sltollie Il

• jusl got started getting into com
puters. Though! Ihe Kim 2 looked
pretty good; however, thought I
would wait for your rnaqazine and get
the information about many of the
others.

My very best wishes for you. con
linued success and good heal th.

Edward Van Bosch W6KDI
Walnut Creek CA

Congratulations on vour new maga
lone, fo r wh,ch I have enclosed a
subscript ion. I tal ked with you when
you were in Jorda n and also when yo u
were in F08 as well as severa l l imes
on 20 meters when I lived in Oakland

WHICH uP ?

I
touch. I do lea rn from ii, and I
ce<ta inly do fee l t hat computers are a
part o f hamming. There will always be
newcomers 10 hamming, hopefully, so
one more big vote for the basics, i.e.,
what size resistor do I want to use
here or why, and how do I compule
what size capacitor to use there and.
hopefully, jusl as basic mate ria l about
computing. I do a lso enjo y the
advanced a rt iCles.

I am a V'NJ I I p ilol who still earns
his living flying, an d would like to
take t his oppor tunity to tel l you how
much I have enjoyed Mr. W. Sanger
Green's ar tic les, the " Au lobio'}'aphy
of an Anci ent Aviator:'

Keep up the fine work; we're out
here even if we don't wri te too often.

JohnG. BiiotUlWA 1PMK

CRUDEBUT:,:~'OCk C, I I

I usually don't make an issue of
sUDscribing to a mag by writing a
rene , bUI I would like you to know I
learned 5 wpm fro m one of vo ur taPE'S
I pu rchased in Medfo rd, Mass. at TuflS
Rad io store a year ago July while on
vacation in the east. It made it pas
sible fo r me to get my Novice t icket ,
and I was wondering just the other
day where I could get another one of
your taPE'S. Hope I can do ItS well wilh
it as the 5 wpm tape I learned from.

Paul E. Taylor WB9VCI
Monroeville IN

NOVICE HELP

L
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ONE VOTE

MORE JAMMING

• . . I . .. '
• •

1 1
I'm a Novice, and I've got a mesSJge

for all yo u others who operate in th e
Novice bands: OUIT J AMMING!! I'
Whenever I hear someone COing,
abou t the time I hear th... guy id en t ify·
ing, I hear someone COing almost
right on la p of him. That 's not only
bad procedure, tha i 'S $Iupid,ly. Some
o f you guys who don't ven tu re into
the Novice bands ve<y much - go
there somet ime a nd yo u 'll find out
what I mean . You'll hear some guys
COing righ t on top o f him and yo u 'l!
never know who he was,

When I was studying for my Novice
license. I knew abouT antennas, ",flat
frequenc ies I could use, and all that
stuff except one thing : procedure. I
didn' t k now how to use SK, AR , or
what to say after the o ther guy
handed it over to yo u, And t hen the re
are these guys who CO anywhere
without lislening. usuall y ja mming a
OX osa o r t ry ing 10 get the OX at
§OrTlebody else's e _pense . And many
o f the league publications haW! been
very vague about this. So , you guys,
who ever 's do ing t his. please give us
guys who don't do t his jamming a
chance 10 get a decent osa. It ain 't
e....t V man for himself, !IOU know.

Tom Carney WB9RXJ
Slerllng Il

Keep mean ing to write, bu t it seems
like I am always too busy .

Re your I/O Editorial m October
73: one VO le fo r The 1/0 sect ion. I do
not now own a computer; however , I
do hope to as soon as I find the time
10 get more involved. The I f0 sectjon
makes me feel like I am keeping in

• • ' 1 '...... . '

1'---__1

j. . " , 1. ,r' '. ,. ., ".... ( ..••t -.'.. t. ..

• .' 11
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OUo &lIke, Jr . WA l1CKG
J804 Rose Drive
Co lumbia MO 65201

Exciting New Touchtone Ie

- - make phone calls with your HT

Fig. I. Touch/one automatic keying circuit [transmit ter] fo r the MCI 441 0 chip. All resistors J4
Watt.

Parts List

R6 - 150 Ohm % Watt
R7. 8 - 39k Ohm % Watt
R9 - 5k multHurn lrim pot
RlO - 10k Ohm % WaH
C1 - .0 1 uF 10 V t1!ram ic
C2 - 2 .2 u F 25 V d c electrolytic
01 , 2 - lN4001 or equtv. [ not
critical l
01 - 2N3567 NPN (any swit ch·
ing NPN which will carry the
relay current will wo r kl
IC1 - 741 op am p

Adjustments

The only adjustments re
quired are thc selection of the
electrolyti c capacitor (I used
2.2 uF) to determ ine the
" hold on" time of the trans
mitter , and the adjust ment of
R5. To adjust R5, put a
voltmeter on pin 6 of the 741
and find the point where the
741 turns o ff with no signal
(no key depressed) appl ied.
Gra dually go in the off direc
tion whi le depressi ng a key.
The point where the 741 re
mai ns off with the key de
pressed is the low limi t. Set
the pot half wa y betwee n the
no signal off point and the
key depressed off point for
best reliability.

R6 was added to take
some of the load off the
zencr diode when used for
mobile operati on . The reg
ulated 5.1 volts is used to bias
the 741 to assure more stable
operat ion. -

nents eliminates the need for
Rl1.

,
PUlSlSl
M"
O~ IS
E.SED

Enter the ubiquitous 741,
the problem solve r where all
else fails. The 741 is
stabilized in the off condition
via R7, R8, and R9. A small
to ne signal is picked off the
original circuit at the junct ion
of the two 3.9k resistor s and
coupled to pin 3 of the 741
by the .0 1 ceramic cap. Wh en
a key is depressed, the 741
amplifies the ton e and con
verts it into a series of pl us 12
volt pulses. These are rec
t ified by the diode which
pumps the 2.2 uF electro lyt ic
cap. This in tu rn switches on
the NPN transistor, picki ng
the relay. The 2.2 uF cap
determines the hold on t ime
for the transmitt er. Leakage
of the cap and other compo-

To keep a short story
shari, I wired up the board,
installed it, and it worked.
There was adequate drive for
full deviation and the fi rst
atte mpt brought up the auto
patch. So far so good.

Now, how to au tomati
call y key the transmitter
whcn a key is depressed.
Everyone who has operated
mobile has had the mike cord
wrapped around the steering
wheel at some embarrassi ng
time. You just can 't drive,
push buttons and kcy a mike
all at once! After a voltmeter,
mA meter and scope check of
the entire circuit, there was
no appare nt pl ace to obtain a
good reliabl e indicator that a
key has been depressed.

,v., ,
r:-~:l : ..
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• • I
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J I '0'" ITO~£"I'. , ,

"H£N
I Bull.. " ..... I ITo ".,.,
I ..
I "I

~~".:!."~O~"!1.'~~~~~[~':!!l. _ _ _ _ _ _ _ _ ___ .J

.J U'S""C""6
"P! ...."." O~/ •o •.----

j " ' ' \' " Ir', . l' . OC,
m a PP"o. ' S l e Dun

(... I1T DotOO'Ovll

A Iter many tries and an
equa l nu m ber o f

fai lures to gel the rf o ut of
my MH8900 chip, I had just
abo ut given up on using the
beautiful Chromerics key
board which I had op timis
tically mounted o n my rig.
Then I saw the specs o n the
MCl 441 0 chip. Too good to
be t rue!

I sent off to Data Signal,
Inc., for the chip, printed
circuit board and co mpo
nen ts. The Data Signal circuit
is shown in my diagram in the
dotted lines. This is a great
combinat ion, and is so small
that it will fit almost any
corner of most rigs (lots of
room even with the large
crystal in my Wilson HT).
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' 6 DC Vol t T&n lle s
• 3 DC curr ent
' S AC RMS r ange s
' 2 oh.,s r anlle .
' - 20 to . 22 dB
' Inelude s 34" t u t
Iuds

' 10 lO/V DC
' 10m/V AC
' SO uA _ teT
' Oh. s adjus t
' Sla" x 31t .. . I 51,,,
Re'luires 1 HUH cell
(not included) .
PI...... add $I fo r
. hipping and
hand ling.

r·utiitrTrR~6TiNG··3prciRcl
• It ma y be hard t o ge t exci t e d a bout "o ld st andby" •
• par ts 11k e the 70 9 OP AMP .. . e v e n ....hen the Y're .

~
.ctorY f resh. prime par t e . So i n order t o g!::J'

you interest ed, we' re s elling them at 4' 51 . 001

••••••••••••••••••••••••••

nl!lJlF ~ rr;: ~ lfil l~im~lh~1F """ I!lJ IF i!iI

~i II!lJMl ~lh~r '"' bull' i!iI
mULTlmlETIER ~ ~ S lLJ,qS

WE NOW DISTRIBUTE
KNOWLEDGE

VOL 2 This recent addition gives up-to-date in fonna
tion o n mi c r op roce s so r s -- - equivalent to hundr eds o f
pages o f data she e t s . Order book 13001 $12 .56

VOL 3 " S0 80 Pro"ralDlllin" f or r.o" i c Oeshn" . 400 1 $1 .50

\.ie are happy to ee r ry t he Adam Oabo-rne (" A• • oc i a t e••e
ries o f books on mi cro compute rs, as lucid and complete
a treatment o f the subject as we 've seen t o date.

All books postpaid in the USA ; s e t o f all three books
available f o r $25 . 00 .

VOL 1 " An I n t r o d uct i on to Mi c r o c omp ute r s " Ord e r book
#2001 $1 . 50

~----------------------------------:l

J W~?rr~ n @lll1lllfil~ @«@~~ ~©rr :

iV[(lrOrrH~~111~ ~Ifil« ©~m~~
I T"~ce a , e 1'>0 screwS o r fnte"., • • t o '''.te
I the li n.. s of these buu[jful e ncl o . u r" . ,
I Ha. p rovisions for card guld... . conne c'
I tor> , He. 0" the ; nsl d... Ava i l a b le in
I blaCk o r COIIII>U le . blue wi th ..n il .. front
I 1'.1'101; . " ipl"'d unn ' " OIb l " d .
I 'YPS-11-17U S. SI ''H . 17.58' '''' . 17. 1"D
I $n.n L
I 'YP7-17-1711 7.26"11, 17. 58''W, 17. 1"0 ~
I $8Ao . llO _
I 'VP'-17-llll ' .OI " H, 17. 58'v, 21 .6"0 or "'-~

l:~~.~~~~:_:~~~c$%~~u:~ ~~ __l

Ei gh t SPST . vi tch". i n
• DIP pa ckage f or $1. 95

With mntg ,
hardlolare:
similar t o
C&K 1 710 l.
ContacU
rat ed up
toSA@120V. ,

$1 . 10 each
or '; f or $5

Pre tty soon it 's goin g to ~E' time f o r t he in
troduction o f our nO'", model 12 Volt, 8 Amp
power supply . This on e can handle 12 Amps on
transmit and includes oven"Oltage prot e c t ion.
The bi g news is that it's lIuper ea s y to bu i l d,
s i nce everything except the t ransformer and a
coup l e o t he r parts mount on the circuit board .
We don't have the price nailed down ye t . but
when we do. wa t ch thi s sp a ce f or details.

f~ElJIEW:

\.- --J

r------------------------------~
I I1®®~)J~@ l§®lli Ii::" I

!~ a a ~ :
I I
I I
I 0 0 I

I f EMALE n PIN 1lS-232 I
I ttl7.,.tI'1nl'lI'lI'V CONNECTORS I
I I
I 0 0 Sub mi ni D t ype I
I I
I Mal e p lug comes wi t h I
I plasti c hood .... $3 . 9 5 I
I Order part I OB25 P I
I I
I Female j a c k .. ... $3 . 9 5 I
I order pu c , OB25S I
I HOOD I
I I
I I

TERMS; Add SOc handl ing t o o rde rs under $10 ; no COO orde rs, but we we l 
come Hasterchargea and BankAmericard· , our 24 hour charge card desk t.
ready t o take your o r de r at (4 15) 56 2 - 0636 . Californians add tax. We
pay pos tage e xcept whe re indica t ed . Thank you for your busine s s !

"Cleyer buyers requesc our free flyer"
o@)(3®

.r--••••••••••••••••••••••••~
IRunninn r I· -" " .
lout of . 33 of MYLAR I= 201. 50 WVDC ==
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Fig. T. Complete circuit of the COR/ TIMER. The circuit requires a ground on "control inhibit"
to operate. "Audio Mute" goes bock to my audio interface board to shut off the audio during
the dropout delay.

Revisiting the COR

- - improvements on

the April '76 model

Concl usion

The c ircu it o f Fig. 1 is
now part o f a co nLro l rac k
whi ch co nta ins the COR JPTT
circui ts, my IDe r, a nd some
audio inter face circuits in
addition to the control
decoders. Fig. 2 shows t he

Operation

I put the above ci rcuit all
together on the bench a nd it
wor ked perfect ly. I t he n built
it on plug-in circu it boards
a nd, wonder o f wonders, it
st ill wor ked . I then mounted
t hat board and t he ide ntifier I
had bui lt in a logi c rac k on a
new repeat er pa nel recent ly
bui lt . I hooked up all the
lines, powered the beast up
and - o uch! - every t ime I
ke yed it up, it wou ld ret r igger
itse lf every few seco nds unt il
I h it th e cont rol inhibit . It
just sat there going click ...
clic k clic k ad
infi nit um.

I immediately took the
standard TTL logic fixu p
mode. I put .01 u F capaci tors
on every chip and on every
line that I possib ly th ought
could help. To ma ke a long
story sad a nd short ... it
didn't wor k.

To make a short story out
of severa l da ys of gloom a nd
despa ir, I finally cured the
problem e ntirely by accident.
I accident ly shorted a 1 u F
capacitor from the ti ming pin
on U2 (pin 14 ) to ground ,
and the problem went a way.
Although I had fea rs of
drasticall y alter ing the ti ming,
I st ill hung the 1 uF there and
proceeded t o test. Repea ted
tes ts ind icated that the
original pro ble m had gone
away a nd the timi ng had not
bee n cha nged.

cbes. Q5 turns o ff and C4
c harges u ntil 0 7 t urns on,
which in. tu rn opens the PTT
relay. Wi t h the values shown,
t he t ime-out shoul d be
adj ustable from about 50
seconds to a bo ut 3 minut es.

One more cir cu it is added,
a nd that is 06. Q6 is driven
from the keying out put of
my IOcr a nd t urns t he PTI
relay on without t riggering
the COR or timer circuits.

,.,
00'

m ine is a fro nt pa nel con trol.
The 1 u F capaci tor on U2
will be covered later in the
article.

The seco nd pa rt o f U1,
U1 B, uses t he outpu t of Ul A
a nd a low (gro und ) on t he
control line to produce a high
o n its output. The high
out put of U1 B drives relay
RY t and also an LED indi
cator (optional}, I use the
relay contacts for PIT, tD
key, and ot he r uses.

Diode D1 and SCR 0 5 are
the act ive e lements of the
time-out cir cuit. D1 is present
because the SCR I had would
not turn 04 off com pletely.
Transisto r 0 5 is driven from
U1 A, which is high when no
signal is presen t (squelched).
Thi s t urns Q5 on a nd
prevents C4 from charging.
When the rece iver unsquel-

-sv

want ed some extra features.
Th e se includ ed dropout
delay, tra nsmitter t ime-out ,
cont rol inhibit, and extra
keying con tacts for such uses
asa n ident ifie r. I also
decided, as long as I was
about it , that I would put t he
whole mess on plug-in circuit
boards a nd bring controls for
t he above delays and t imes
out to th e fro nt pa ne l.

Circuit

T he revised circuit is
shown in Fig. I. The or igina l
relay is now re placed with a
NOR Rate, U1 A. The input to
U1A from t he CO R also
triggers monostablc U2 on
the tra iling edge . The o ut put
of U2 th en goes bac k to the
input of Ul A and keeps its
output lo w for a short t ime
after COR release. This t ime
period is adjustable and on

1
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Willidm Hosking "'U SW
8626 E. Clarendon
Sco ttsdale A Z 8 5251

DROPOu T
D£LAY

T he circuit I p resen t ed in
the April, 1976, issue of

73 Magazine wor ked just fine
for me for six or e igh t
months, but then my ham
instinct to , "a dd on " over
came my be tter judgment and
I decided to improve the
system. During that eight
month period I had jury
rigged an identifier keying
c ircui t on the original COR 10

ke y a n ident ifier I had buil t. I
wanted to clean up that ra t's
nest and add some feat ures
such as ad justable dropout
delay to the COR so modi fi
cat ion of the o riginal beca me
a necessity.

Features

In the revised unit,

" .
"
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Fig. 2, Front panel controls, These con be put on the board if
desired,

front panel controls I used.
Although I put mine on a

mult i-purpose, plug-in circuit
card, I d id design a pr inted
circui t board for the circu it
and they can be obtained
from CONTACT R&D, 35 W,
Fairmont Drive, Tempe AZ
85281 fo r $4,95 ppd . Also I
am preparing a plug-in circu it
board for the COR plus a
single fun ction tone control
which should be ready by the
time this gets pub li shed ,
Write to CONTACT for
details. -

Rl - 1 M
R 2 - 3.3k
R 3 - 3.3k
R4 - 1k
A 5 - 3.3k
RG, l1 - 4 .7k
R7 - 470
R8 - lk
R9 - 2.2k
Rl 0 - 2.2k
Ryl - 12 vo lt rel ay
Cl - 0.1 u F
C2 - 100 u Ff12 V
C3 - 1 uF/12V
C4 - 400 uF/12V

Parts LiS1

01 - l N9 14f l N4 148
0 2 - 1N4001 o r equv.
0 1 - MPF102 or equrv.
0 2·0 6 - MPS6521
0 7 - 2 N 5060 or eqU I V . p last ic
SeA
U l - 7402
U2 -74123
F ix ed resistor$ are a ll % Wan
10 %.
Pane l Pa rts :
R1 2 -50k
R 13 -50k
R14 -5Meg
LED (op t io na l)

TO C""' DC

.,.
"... . ,)
M, n

L..~_ ro ",.'·O\OT

'"I~OICATO"

Irompage 4

10 get every club member to work a
mention of the special !rUest into his
con tac ts. not onrv fo r the chap he is
talk ing with to hea r, but for a ll local
listeners. Some clubs have had great
SUCCl!$S with phone caovesses of every
ham In the area, lor gelling them out
to a special meeting is the forst step
toward gelling tho!m to join lhe ckJb_

WHAT TO ADV ERTISE
Just saying thai some joker IS gOIng

to he there to speak isn' t likely to get
re oore out. You ma y think your
Slleaker is lamous, but the chances are
that a lot of hams won't agree. As in
all advertising, think in terms of what
the benef its are to the chap YOU w<tOt
to C01T"e. Will he be really entertained1
Tell h im so . Will he also learn a lot
whICh will be of value to him' Tell
him

'When I talk to ham clubs I tell a lot
of things tha t I could never print in
the magazine. Our rawv ers won 't even
lei me tell you what well known ham
firms we've been having serious
Iro ubles With, ;jIO(j what the problems
are . You might just get a lot 01 inside
dope on what IS happening in amateur
rlid.o , not only With manul<lCturers
and dealers. but with some of the ham
magallnes.

Some hams would li ke to know the
real inside informat ion on what is
9OI09 on with the FCC. with the
ARRL. with CO Magazine, with tbe
coming WARC, and Ihings like thai. I
kino o f hint around a bit about these
In 73, but at , club meeting I answer
all questions ... eYefl questions about
73 and Kilobaud .

find out what your speaker may be
able t o ta lk ahaut to enthuse the
l ist~ners, and st ress thaI in t h.. PR_
The above two paragraphs were
merely by way 01 e xample - please
don't ask me to come and tal k_ I try

EDITORIA L BY WA YNE GRE EN

to plan my life so I can just barely,
with a very few hours 01 sleep and a
seven day 'oWek , get 9l'l% of what t
should do done, with no time allo
ca ted lo r talkinq. On the few occa
sions when I talk to a !1oup, mostly at
conventions, I make a tape , .. and
copies of the tapes are available .

DOLLAR AN HOUR
A few o ld·tomers may remember

wllh nostalgia the d.Jys when someone
making a dollar an hour wasn 't dOing
all that badly. II you happen to know
any of these chaps, wake thf'm up and
te ll th em that Wayne Green has
fi gu red out a way to get back to tho se
good old days ... back to a dollar an
hour'

Hee k, I was Chief engon.....r 01 a
thousand Wan broadcast stallon at
one time and made 90C an hour.
For tu na te ly I worked a 90 hour week,
so .t did mounl up. And the 90 hour
week le tt no time to spend any of the
money, so I saved doubly and even tu
ally was ahle to bu y my freedo m.

So how do we get back to a dollar
an hour? Simplest thing in the world
~ all we haw to do is change our day
10 tOO hours ' f11;tead of 24_ This will
m;jke decimal t ime poSSible (lnd
simplify eatetes. Sixty minutl"5 In (In
hour is ridiculous - shame on you
pufllng up with such a nutty system
for all these years.

II we change to a 30 ho ur work d ay
we'd ma ke about $ 150 per week at a
dollar an hour. That would be a
s1K,htly smaller percentage 01 our nor
m;jl working time lIhe 8 hour dayl .
but not a lot .

The nexl step would be to have 100
mlnutes per hour instead 01 60_ Th is
would make a new minute last about
8% Sl'OOnds, which should be long
enouch fo r anyone. We might call
them ce ntiholirS. with mill ihou rs
heing 0,85 secondS long_

Oh _II. il you're going to fight

every new idea thaI comes up ...

NOVICE MAGAZINES ACOMING ?
Yes. yes. I've read tha t stuff about

a "new" CO ... , pardon me fo r heing
a h it jaded as far as "new" COs go ...
they Se<'m to be periodic fant asies
which Quid<ly fade ilWay ... and I
would have put the present circulation
01 the magazine at more like 7.500
than the 40.0Cl0 claimed ... either
way SOfl'l' changes won't hurt .

While t here is a need for more
articles fo r beginners. my own feefing
is that beqinnees are just as interested
as anyone else in the state of th l'! art
and developments in all 01 the 25 or
SO hobbies which make up amateur
radio , .. thus while there is a need for
more fundamental type articles in the
ham magalines, I doubt that there is
much of a need lor whole mao}iIlines
devoted 10 "run, Spot, run" tevel
articles

The major interes t at CO has been
in C8 lor a long time nOw an d, o the r
than a fast hormone shot to a il mq o ld
CO, I wonder how long <tOy interest
will hold up on their loser. Money
talks, and S9 is where the money is_
We'll see.

Ha'f'f Radio magallne has also
announced a Novice magazine. bul I'll
be surprised if this doesn't ~tually
bece rre a sectio n o f HR an d sort 01
f ad~ awa y_

And not to leave an y c harges o f
lavoritism, I must mf'n tion OST too.
much as it goes aqainst Ihe grain.
They've been doing some strange
things down lhere in Newington
recently ... I _ite and ask lhem
about it now and then, but lhey don 't
answer my letters. For instance, at
conventions I've been gening a con
t inuo us barr. of visitors to the 73
boot h volun teeri ng that they have
d roppf'd their subscriptions to OS T.
And I know t here is serious concern in
Newington over this, complete with a
Questionnai re to readers asking what it
is about OST that they don 't like.
Yet , on the o ther hand. OSThas been
c laiming incredible increases in circu
lation ... a PUllle. Things fell into
place a bit when during the New
Orleans ARRL Convention an official
explained that OS T was now se nd ing
two copies o f the magaline tree to
JO,OClO librari es.

The recent ARRL Claims have been
for 135,000 copies distributed. so
60,000 to libraries wou ld leaw 60,000
to ....mb ers. 10.0Cl0 for radio stores
and 5000 fo r back issue sales. almost
exactly what I had est imated. They
can afford to send a lot of copies for
nothing because OST enjo~ an
incredibly low postal rate .. . around
211. a copy the last time I got the
figures on it . I hwen't checked the
cost per copy for mailing 73 lately,
but I do know 'oW are paying 7QC per
copy for Kilobaud magazine. and It is
only 144 pages as against 208 o r SO
for 73.

None o f th is is o f any real signif i
cance to readers ... what counlS in
the long run is whether the magaline
is interesting and really worth the
money it costs. II the new Novice
mao}iIlines meet this reQuirement. they
will sell well.

THE PLAYBOYS
I got some reports o n the New

JerSf!y Playboy Club ARRL Conven
tion ", one Irom a ham who we nt
there ,.. d isappointed. sa id many
people left early. Another from a ha m
dealer who said it was great , , , lots of
people. and t hey were spending
money ... always a pleasant thing for
dealers.

Severa l of the exhibitors got a rude
shock when a man sho wed up
demanding that they co ll ect tax o n a ll
sales and give it to him befo re they
left . Tufts stood up to the guy,
pointing out that no tax was due on
sales made by out.ofsta te vendors,
unless they were liCl'~~ the state.
Out-of-stale vendors can sell if they
only come in once a year; otherwise,
they are supposed to get a liCl'rtse and
collect tax . The tax man shut up when
this was expla ined. and went awa y ...
never to be seen again .

Word is that on e exhibitor was
merril y charging the tax anyway, and
the sosotcon is t hat they did not turn
in t his money to New Je.-sey. Tsk.

One hint to readers , .. if you find
yourwll being charged a sales ta x by
an e xhibitor at a hamlest who is there
from out of state, gel a recei pt for the
ta x and chec k with your stat e to make
sure the money was turned in. While
none of us like to uav a tax, we don't
want to be r ipped o ff for the money
e ither .
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- - the price is right: zilch

The Mighty

Magnet Mount Antenna

glued to the magnet and can
be removed with the aid of a
rubber hammer . The larger
pole piece is turned over and
glued to the top of the
magnet with epoxy (sec
photo).

On the l OP of the magnet
asse mbly , a load ing coil is
placed. I used an old high
voltage insulator , but almost
any insul ating material such
as phenolic, plastic rod or
pipe will do . If copper pipe
caps are epoxied to each end,
this would form a suita ble
coil form . Ano ther excellent
coil form would be a large
blow n-ou t cartridge fusc
which your local power com
pany may be able to provide.
The dimensions used are not
too crit ical and can be any
thing from ~ to 114 inches in
diameter and about 8 inches
high.

On this form 9 turns of
# 14 gauge copper wire is
wound . The type o f wire is
not terrib ly critical and
th inner wire could be used .
As a radiati ng clement, a 39
inch piece of coathanger or
other stiff wire is used. For
my antenna , I strai ghtened

--I '"+-

!
- EN D CAP

i W'

- 9 TURN LOADING COIL

'"

-C RG·51
~

__ BRAIDSDLOEREO

POL E PIECE

MAGNET

Treat the magnet gently,
since the ceramic is br itt le
like glass. Carefully remove
the magnet assembly from
the loudspeaker frame with a
sm all cold ch isel. Now
remove the metal pole pieces
that sandwich the magnet.
These are usually lightly

searching in my basement for
a su ita ble magnet, I fo und a
burned-out twelve inch loud
speaker . The speaker had
origina lly been used in a rock
and roll guitar amplifier and
had a large 2 Y:z lb . ceramic
magnet. Such a speaker could
be picked up gratis from any
musical repair sho p.

Assembli ng The Antenna

Befor e handling the
magnet , remove your watch.

Georqe Hovor k.:! WA1PDY
674 &ush Hill Rd.
Milton MA 02186

H ere is ~ trul y versatile
magneti c mount two

meter antenna tha t is easy to
build. The heart of thi s
antenna is the magnet , which
must be able to re ta in its grip
at high dri ving speeds and
when low hanging branches
hit t he antenna. After so me

Close-up view of base and loading coil. Fig. 1. Load ing coil and base.
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Antenna mounted on top ofauthor 's 1960 Chevrolet.

was possible to hit the
WR I A EA machi ne in
northern Vermont wi th good
resu lts, a total air di stance of
60 miles. I hope t his ante nna
wor ks as well fo r you as it has
for me . Happy mobiltng. w

-----~

machine in Boston could be
hit solidly whi le driving
through southe rn New Ham p
shire , a t an airl ine distan ce of
over 40 mil es. O perat ing
s ta t io na ry mobi le from
Easton, New Hampshire, it

secured by means of a screw
and lock-washer. As a final
step, the exposed braid a nd
inner conductor arc sea led
wit h silicone RTV to prevent
water fro m see ping into the
coax.

Tune-up

The completed antenna is
now placed on a car roof or
o the r large piece of sheet
m e t a l and the radiat ing
clement trimmed for lowest
vswr. If a vswr mete r is not
availab le, cut the antenna to
39 inches in length, and as
long as reasonably low power
levels arc used, the antenna
should perform well. A good
rule of thu mb when test ing
any home brew antenna is to
make sure that it receives
correct ly. Check it wit h an
o hm meter before f iring rf
into it.

Co nclusio n

My antenna, powered by
t he one Watt from a TR-22
and placed atop a 1960
Chevy, prod uced truly spec
t acular results. The WR1A BV

RG-5B

- 9T '" 0.0 .

--•
Fig. 2. Schematic diagram.

l
J

out a heavy coat hanger in a
vise and soldered it to the top
cap. The coil assembly is now
eit he r soldered or epoxied to
t he metal base.

Finally a 14 foot length of
RG-58 coaxial ca ble is co n
nected to the antenna, with
the inner co nductor soldered
to the bottom end of the
loading coil. The outer braid
is soldered to the pole piece
with a large so lderi ng iron.
Alternat ively, a ho le co uld be
drill ed and tapped in the pole
piece. The braid is then

address _

ci ty' stat e' "p, _

SPECIALS
Plat. xt".- . 4600 Vec at 1 .5A
ICAS 230 v ee 60 Hz primary,
INt . 60 lbs.. • . . . . .. $ 175.00
Plats xfmr. 3500 Vae at 1.0A
ICAS 230 Vae 60 Hz pr imary,
W't .41 lb ,.,. $125.00
Plat. xfmr. 3000 Vae at 0 .7A
ICAS 115/230 V.e 60 Hz pri.,
W't .27 lb . , ••.• , ., •• $95.00
Plat e xfmr. 6000 Vet at 0 .8A
CCS 11 5/231 Va e 60 Hz Pri .•
W't .41 lb. .. . . • ",. $ 135.00
Fit xfmr. 7 .5 Vet at 21A CCS
1 17 Vac 60 Hz primary we.
8 Ib , $24 .95
Fi l Choke bilfila. wou nd 31
Amp rf fi lament enoke o n
112drod 58.95

HEAVY DUTY
REPLACEMENT

TRANSFORMERS'
Collins 3OS·1 Plate
Transformer .. ..•• . $150.00
Collins 516F·2 Power
Transformer •••.•• _.. 85.00
Hunt_ 20008 Plu e
Transfor mer ..•..... 125.00
ETO A·77D PI.te
Tr. nsfor mer 1 25 .00
Henry 2K Plate
Tra nsfor mer .•. . .. .• 125.00
Henry 2K -4 Pilits
Trel'lsfor.,..- • . .••• . . 135.00
Henry 3K-A Pl.t.
Trlnsfo r mer • .•.•. . . 150.00
Heath Maraud_ HX-10
Transformer ... . . .•.. 75.00
*AII Heavy Duty Replacemenf
Tra nsformers are posifivel y
guaranteed 10 r un cooler and
tasr lo nger than th e original
Unils.

CUSTOM TRANSFORMERS

can ----

c Payment enclosed
(1 extra BON US issue)

o Bill me later

•magazine
Peterborough NH 03458

name' _

o Address change o nly
c Extend subscriptio n
c Enter new subscr ipt ion
o 1 year $ 10.00

Write 10:

Let us know 8 vveeks in advance so tha t you IMJ n' t mi ss a sin gle
issue of 73 Magazine.

Atta ch old label where indica t ed a nd print new address in space
pro vided. Also inc lude your mailing label w l'lenever you wr ite
concern ing your subscriPtio n. It helps us serve you pro mptly .

MOUIN6}

Peter W. Dahl Co.
5325 Annalte . EI Paso, Texas 79924

Telephone 19 151 568-970 2 or (9 1 51 75 1-48 56

All transformers are manufactured ro rigid commercial ql.lillity
specifications and each carries a 24 monrh gl.lilralllee! Write
today for a free quotation on any transformer. Choke, or
saturable reectoe.
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~
~

~ address-~
~

~ c ity
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- - simple TV test unit

Char leli A. Moore XEICMB
A v. 27 Pon iente 2520
Puebl.l , Puebla
Mexioo

A 15.75 kHz

t he audio takeoff. R5C5 pro
vides addit ional f ilter ing to
keep rf out o f the audio
out put. U~ the audi o am pli
fier in the original case, if
convenient. If you must bui ld
your own, a small IC is sug
gested for compact ness.

A rege nerative receiver is
most sensitive when not oscil
lat ing at full strength, so it is
a good idea to use variable
resistors to det erm ine the
best values fo r reliable but
not e xc ess ive f eedback,
replacing them with the
nearest f ixed small resistors.
While I used a 2N706 t ran
sister . it is safe to assu me that
at least a hundred ot her
types, requiring different bias
res istors, CIC. , may do as well
or even better.

Cl is made up of one or
more fixed mica condensers
in parallel with a small
variable condenser or mica
co mpression t rimmer; t he
latt er is defi nite ly seco nd
choice. The total capacity
required should be around
.00 18. Marked value s arc
seldom correct. Temperature
sens itive conde nse rs are to be
avoided fo r tuning. Silver
micas are preferred . The
temporar y use of an external
variable condenser of con
siderable ca pacity wi ll
expedite finding the proper
val ue and frequency.

Wi t h thi s receiver 's
antenna ncar the horizonta l
area of an operat ing TV,
listen for the 15.75 kHz
signal whcn you are sure the
receiver is o scillating. When
zero-beat is obtai ned, with
final tuning condensers in
place in the final assemb ly,
no furt her adjustmen t is
req uired and it is ready for
use.

With no signa l or antenna
o n the TV to be serviced and
with front panel control , if
any, set a t midrange, adjust
the horizontal slug for zero
beat with the receiver and
you are finished with that
part of the job - no guess
wor k! If t he sy nc doesn't
take cont ro l, then that is a
different problem, and there
is no need to twidd le with the
hor izontal oscillator. w

and thus is no assurance that
in the free-runn ing sta te it is
on frequency.

This receiver may be bu ilt
into any small case suc h as
tha t from a defun ct tran sistor
radio. Its variable condenser,
audio amplifier and speaker
may also be used if good. It
may be made small enough to
carry in a shirt pocket o n
house calls.

It is a simple project for
you who are hams, but
maybe not for those who
onl y replace parts and con
sider rad io a mys tery. Not
being entirely satisfied with
the unit I have used for the
last several yea rs , and with
thi s write-up in mind, I built
another, per Fig. 1.

To conserve space and
avoi d hand capacity effect, an
88 mH toroid coil was used
rather than a regular hori
zontal osci llator co il whi ch
would have required some
shie ld ing.

Th is circuit using the
collec tor at ground potential
for rf was chosen to simplify

..

w.,
••

•••

to whether to increase or
decrea se the oscillator fre
quency . Many of us have
spe nt valuable t ime in the
sho p blindl y turn ing th e slug
in and ou t without the
slightest idea where it shou ld
be for the correct frequency.
1f t hc oscillator is not
working, there will be no
signal regardless of adjust
ment. Adjustment of the hor
izontal oscillator in the usual
manner o nly brings the fre
q uency near enough that t he
sync pulse can loc k it in step

1~:'
., 1." '" ••." ".. ",.

f.- .
"~ I JJ. ..-

"':l~, no

• I " 00

, ca <-''"'1 00'

88.. ~
ro'lOlO

Fig. J.

Oscillator

,
'"".

T his is to describe a
device of considerable

value to the many hams that
service TVs either in the shop
or at home. It has not , so far
as I am aware, been used or
suggested by anyo ne e lse. It is
simply a regenerati ve receiver
set on 15.75 kHz, the TV
horizonta l oscillator fre
quency.

With it the horizontal
oscillator frequency can be
set correct ly without a signal
and the adj ustment made in
seco nds without any dou bt as

170



,

U ...;_
,.. ::l :i!
... O' !- !'I ..

::; " .:.
;;;I.~ .0 g ;

"N ,N -

Ul .~ §< ,
+-oJ ~ ::! ~
, O;5l1

0 0 0
- N V

Ct ~ a..,

~

lA,lll
. !'
~tH,1
" ' jO!'.!~ 'of
lJI le.;
- - ' I ;
~'ii}~l

~l.~:~1
:"0 f' :
~ ~1-· .;
j ; j~ l ~
'fiij!
s - '" ,'-j ' "2';.: "~i
I , "1<
' -' 1, i~ ~ a
{I, I, .!,~ 1•
~ 2 ~ ,. -,
!!'1~I1~ii:l _ ~~

. 1 8
'I' , '.• -3 - :li
i~,d
• ~1"~
L.::! B i
.£ • - ~

Cl o';~'.;:;e'_
'7'Cii : _~
g,. •
OUJ 'g.·~ /i ..0,-" :
OO~"O' .,- .... ll'-. .•.
~o.,l' :,-.,1,;,
><~g1lio ;

~lr:" •
~~~-d.~ ;
'~1··- '"gog;;
e 8"0"';

=i5i··~~
~ , .H -~ i~

88
. j ::i ,.;.! "'j~ri :. ' ,

Ii!!,I• • • ,
'l~ -~', ;' ',' ,, , ,
' . .
~ !i s {i
u's, !• ,fi ll
::!z-.;j"'!:i: .. ~ . ~ •
o~;E ~'!\l: '
i O 'O f 1 ~ : :i
o 5~' - ':::

~ 1 ~ ...O)~
~lj~liij~
LL~ 1 H¥~

l~ ~'i
1; • .;
'i I

'1 'f. ' : '
.. :1 i : ;
r t· ;; ~' : :u - ' .. " "~ ... ~ :!! : ;
Z " -t "~ 0 '" ;:

8i~' : :
5 '1= ' :v 3 ~ : .
e ", S . ,,: ;_."v,
o ~5 ;a~
~~.l ].~
° v "O'..,::t l:" i ~ ~

~ § 
:::l,~~~
z - 8' 'o !" '- -,
- "'ls
~i - =... - ~ ~
1t.!! ·J
<l l ~ O :'" ~ ~ ~
;ti= ~~ .
Z

<l ~'> .., ~ ~ .
:::;AIa'C'
: ... 0'" :
"' .:-~s :
Q"~'
~ - -3 :"0 ~ .••
t> :- J :
z - - .
Q E~ ~ .~
... 1 -£1 ~
111' -. - ~

!; d ~
Z i - 0 •
~ <l ... '

••
I ", 1~
,~. 's: ~ . •

N , '

~ 2 - :... -:
r- ~1 :
1 ° '!." ;, '

o ~ c :
, ~ - : :

o '" •

~ ;~
;0 ri ;
~"i''j.. 'i E :

=".! •<l .. - .
• ,i1 '
~f~~ ~... !4:::"

'l'~ : ~
.~ : ,

Js : J
. l. i •1 .... §1- ~
• i-. ,
21!h i... ,

l i " ' : ~ i
':l!s ~z 1 ,' ,
~ .' ",0... _II > ;~ ..

~ i i B : ~ 1
~~ i ~ ~ ~ ~
8~~ ~~.~
:: ... 2.~ ... ~ ...

Q : .

... ~ • i hi ~.... .. ... 8 .....

..... ; ~~l~l!'i ~",. "'" 'i'-.. i 2 5 •
~ i Jll~j ].~

~/ ::rt : .p.ll~ a ~
.... - )l'~.," ~

:: t'! a1 f~ til'

; liilh;~
~ 11!1~'l~1~• , • 1 •: , ; 'j •
; .~Sl~j.-.~ ~
=-I' .~= 8.. ~ ... ..... _ ..
: ~ .- v ~ l · !t l '.. - 1 .....- ... 1 1 .. s s u ~... vOS .

.....
§~~......
'"'~

'" '" 1! '" 8'" I.; •";";c _ ~ :2 · ..· · 5 · Ii"''''
' ., ~ ::< .D tl-;.t<f: a ]", ~ ... ~- " " -1 '~" ' < .· .~~. . ... .i, .... ~ ~"'-" " '1'1 ' .' -s r .',,<>," <'" 'I"' "O'!~_ ;- l.1: . ~ . , _ <l ;~l!' ;

~~o; 'i~j!l :if".!' \"\' ''1 :H1• - , , - ... . . •• . • 3-, ., . -... .. .....• ? ~ ,. .J: . ••
Ot· ~t·"" ... ;;;; 1'1'I;;:II v't'I;~~'~"1- ; .a~ '1 ' J . . __ ;.,z '''~.~~ '" 0 _ "'_' j v·- ~ ::! . ,_,;) ' 0 _ ~ •••••• ,

"'::. ~ ~ ~ B--; s .. ~'" i.,:j § l! : ~1 ~
... ~ " S ~i'E .. 0 -a ali. · '·a
~d £g 1 , ~ ·.. <l~ff {fl,~"l:~ ~~
e;t=',! ~l l -f.Pt ·l" l ~r~:8.i""i
~"' Z -~ 1!'" t,5 '" 31 ", >. .: : ", c .
zol..':"-!·',"II'I. ~i! '8"'.~e<l8ll-'" .: ~o >"J ; ;:: !Lil', . 00... ~. 1! _ v' a'" v Cl 0'Q,j> -~ - ; . ' :; .l; ",' ~ ·z -" lz f --

~ ~ " " . 'j '~d." ,1 q 1· <l "' 0 '" jJu·· v g'lii't1 ..... s] ~l..,l; ~ .~~·t t,- '~Q . <;
~ .• . ~'i" ... ~ 6 - j g "~

'.0 '1". ' I " " " .m · IJ' H~\?ilJhd' L,! ."
~ . , ,. j"!" .•• •

~i:l .~~~
'li n ••~ .. ~

niH.':l ic
1~:::-1j e: i\'" &
·'Ii >} ~

"," .I~~~ ~1'1 '-'&-t.!5 2 'fl.'oHi 11; ,'
§;I1{" l i ~
~ ~" q.! n

g}l~iri~~r
o 1_ - ~..,

>.~ . ¥l"O 1:'~ ;

. ~,! '. -H,'
~ 3 i n ~3 H~
3ll'iHll B

... .........
"'0
~~
~

:::~

•
I!J
I- "• •0 ,....... -..."'-d= ': -
11. • ' ,-

;: .. ..
"' !!'. _ !!'. -. c

..I - •.0-

f.~
IS-

o '

i~~,-.
lL ~ ,,;:;
:!ioi :

~!!
u} ,

'1' :
~~l~
o J ~!ilt: .• 0

::>·~1.J.-8-,,5
~}.~ ,

• .t8 ,-
_0_" "
:I::::~;;"

g;~$
, , '

c_

""••

,
; . ; ";

1 .. ....

H l!~
<5 l-~:~:i.. Ii,, : ,
~~.II": "~z ';" ~
-"'O&~. :ol;

'
0 ;:: - ':'0_

... ~ <l ' .l . " ' : "' _, . _ u ", _ "
J~ "' -le!:;: i
'iJA~'~ I~W
~~~6l~~ ! ! ..,

E H

- .
1 Ii ~ ci
l:~t' :,. , -
l· 5 -:
',7 "'>'J.:~1il:
..~j5o :

;li1 "!
~~ .. !tl~

"-s '" i... . . -, .."'.- .....
21! ·!Z·r'
~ , p ']~
~i"'lf 
~~;_.l l
01 0 1 1:. -£z 1-1P'-~,j_1i .,.IO,J ,. ,j; "
_ L::o ·a:'

-,-

j:: .
~~~l f '~
, - go e
. ". -~'".... ~ .e i"

lI::lli.~.~~~
v"''''~··~- .. ~

~!o;~ll- ~ ..-"H."ii s .,; ~ a
!O"i := ~ -'
.e .• -"~ ~ ;:

; '- "' -< , ....

'lj', ;l :. ","., .
, " < I6_",3-".... _ _ 0

Q .. o..;'~·~'
:1_:>_ 0£
u6"O~!~
" ",£ >- 5 ~,. " , o . -,~."j<"'~!~ f~'5!}-.l It' ,1

~ '1,.<I i

aa H"

j'i ,!.. -- . .
G1'· i!jl ~.!
~ 1~ l!,
~'l . ' ; ~~§
~',; 2 ~ 1 ~ ~~J- " .
~'B ~ 1:i~ii"'s O'i';ell'~ ~
- -£ - O""i"! O-i n~~t .~
~.t~ n : ..h~.!j " • ' - ' . •5' 0~ __- --. ~~-5 t;

';'."F "~ ~"' ~o ;Ro£ol~
! ~ ~ ~ .
'1" _"-

,
q 'J '10 •
~l'!
! , !,<
':H" , .
q t e
~l~i

r~ lf~
' 1 1l~
' " 1 ,• c -\1,: 1j
.. "i J
C", '"1
8'6 &5

D
L i

~
g ~
~ ~

U
6

; ' " , ,; • I.>- -{ l '~ i 1 "li P :5 :;; .
""!1.9<,,,o .~u • .. . I'
_ ~.~~ul-;!:"'· ~
0' - 1: ' 8. " "< £ ·;:;- j_ 11 " ~"·E _.l'·· u:
~ ~ t.~-~:. .. il.·i!I·~z-j ' " =--- ' .e. n~qf:l '~·! a. ~ ~
Cl - - --o}·"""
..,,,1 8;2 _'€l"~~ "6. ,2: 1
z - · ..., ~ ·· ..,,2: ~9v,= ~-1,·~ -5 =
o E~~ !l;~l; 1' " '~';l ,_K_~2.;f ..• ~ .
5;, ~~-.-h"l-:"':I :n. 1 :
;lY ' ._0 - - ~~.)- •

g ~n ' '' ' l ' ' ,' 'Ii'o V "' -"' ~ V ~l C;: ~ 'i
.{ :l z.r
~ :. j,
B · SI ~ ·

HH
M1 u h : 1

h .l I< 'O



Roberl C. Cheek W3VT
Hornet West A pI. 9 JO
3- J5-11 Roppongi
Minato-ku, Tokyo 106
Japan

t he rearran gement of a few
com po nents , some very slight
surgery o n t he circu it boa rd ,
a nd the add it ion of one .00t
uF ca pac ito r to provide fo r
reading refl ected power as
we ll as forward power wi th
the HM-I02. Thi s makes it
possible to use it to deter
mine the true power de livered
to a load, regardless of swr or
mismatch, o n li nes of a ny
impedance .

- - pretty simple

Principles of Operation of the
HM-102

In the HM·] 02, as in all
t ypical directional rf watt
meters, t he meter de fl ect ion
for fo rward power or for
se tti ng swr sensitivity is
pro portional t o the vector
sum of two voltages. O ne of
these is deri ved from a nd is
propor tiona l to the r f voltage
o n th e line . The o t he r is
proportional to the rf curren t
flo wi ng in the line. With
the swr sens it ivity switch
pulled "o ut" in mak ing swr
readings, these two vo ltages
are in phase with each ot her
if the load seen by the meter
is resis tive . With the swr scnsi
t tvi tv switch pushed " in," th e
phase of th e vo ltage derived
from the current is reversed
so it is subtracte d from th e
other voltage . The process of
nu ll ing the swr indi cati on
during in it ial ca librat ion wi th
a 50 Ohm load is act ua lly the
sett ing of th e rf vol tage
sample exactly equa l to the
curren t sample. Th is is indi
cated by th e null, since the
two are exact ly out of phase.

Now let's go back to a real
fundamental o f electr icity.
The true power be ing de
livered past a po int o n any
li ne is El cos o, where ¢ is the
phase a ngle be tween th e cur
ren t I and t hc voltage E at
that point. This is true
whe th er we are dea ling wi th
de, 60 Hz, o r rf, rega rdless of
mis match, line impeda nce, or
a ny t hing else. So in order to
determ ine true power u nder
any condi t ions, we need to
measure this quanti ty.

Fo r such a gene ral case,
t he voltage der ived from t he
current sample may have a ny
phase relationship from -90

-f , eot .

being delivered to th e load,
but is so-ca lled "forward"
powe r from which " re
flected" power must be sub
tracted to give a true power
reading.

The HM -l 02 as assemb led
p er He a t h ' s instructi ons
ma ke s no pro vision for
re ad in g r e fl ected power.
Ho wever, it is po ssible with

ER2 = (£E - cos ¢}2 + EI2 sin2 ¢

= EE2 - 2££EI cos $ + £12

is an ant enna. The usefulness
o f th e HM-' 02 as a wattmeter
is t he refo re restricted by t he
fact that rea dings depart
radi call y from true power if
the swr in the 50 Oh m line is
significantly different from
unity. Furthe rmore, eve n in a
matched line of some o t her
impedance , t he ind icated
readi ng is no t tru e power

EF2 = f£E + EI cos ¢}2 +£r sin2 ¢

= EE2 + 2 E£ EI cos $+ EI2

Fig. I. Vectorial addition of £E and EI in the forward power case, and of £E and - EI in the
reflected power case. The squaring is performed by the meter scale calibration, and the
dif ference between the hm scale readings is proportional to £1 cos ¢, the true power being
delivered to the load.

Behavior Mod

,,
I f, ... ." ,. 'L.-c,.-_Jl,--;~/

T he Heath kit HM-102 swr
bridge and power mctcr

is an e xcellent swr indicator,
and as an rf wattm eter it gives
good resu lts when t he linc in
which it is used is a per fect ly
rna tch ed 50 Oh m li ne.
Obviously t his condi t ion, if it
occur s at all, will be present
at on ly o nc specific frc
que ncy in a band , if the load

for the HM-I02
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Fig. 2. Notes: I. All resistors ore 1/2 Waft 5% unless otherwise
noted. Resistor vatues are in Ohms (k = 1000). 2. All
capacitors ley> Own I are in uF; greater thalf I are in p F. 3.
Funct ion switch shown in 200 position. 4. Calibrate switch
shown in CAL position. 5. Sensitivity switch shown pushed in.
6. rtr This sy mbol indicates circuit board common. 7.

....... This symbol indicates chassis ground, 8, 0 This
symbol indicates on external connection to the circuit board.
9. 4 This symbol indicates a ferrite bead. 10. Overlay
indicates circuit modifications.

trol itself has no effect o n
the power ind ica t ions when
the funct ion switc h is set to
measure po wer.

The calibration process
and the use of the me ter fo r
swr readings are unaffected
by these cha nges. Just be sure
the sens itivity sw itch is pulled
"out" for the power calibra
tion ! -

cable to ter mina l 5 of the
sensitivity switch.

That 's a ll t here is to it.
Now the meter will read fo r
ward power o n either scale
wit h the swr sensit ivity
switch pulled out, and re
flected power with the switch
pushed in. True power is the
difference between the two
readi ngs. The sensi tivity con-

whe n using the power meter
ing positions of the fun ction
switch, as we do when
reading swr. It turns out that
this can be done using the
exist ing swr sensitivity switch
to perform thi s function .

The o rigina l HM· 102 clr
cui t is shown in grey in Fig. 2
and the circu it after modl f lca
tion is shown in black.

The changes are made as
follows:

(1 ) Remove the lOOk
resistor R3 from the circuit
boa rd and re-connect it in the
meter unit from term inal S of
the sensitivity switch to
ground . Also connec t a new
.001 uF across R3 in thi s new
locat ion . Mo ve .001 uF
capacitor C14 to the location
previously occupied by R3.

(2) Remove 82k res istor
R9 from the circu it boa rd
and re-connect it between
terminals 3 and 4 of the
f unct io n swi tch in the meier
uni t.

(3) With a sharp kni fe or
razor blade, break the foi l
connection o n the circuit
board between terminal 1 of
R6 and the nearby end o f R4,
removing a small segment of
foi l. Leave enough of the foi l
com ing from R4 to drill a
small ho le through it. Mo ve
the whi te lead fro m the inter
connec t ing cable to this new
hole instead of poi nt B where
it was originally connect ed.

(4) Move the red lead of
the cable from point G o n the
circuit board to point B
where the white lead was
originally connected.

(5) In the meter unit,
move the red lead of the

degrees to +90 degrees with
the voltage sample, and the ir
relat ive magnitudes may vary
without limit. In the HM·102,
meter deflection is proper
tiona! to the result o f add ing
these two samples vectoriall y.
The scale is calibrated to give
an ac tua l reading propor
t ional to the square of th is
resultant.

Th is general case is sho wn
in Fig. 1 fo r " forwar d" and
"reflected" power. The rf
voltage sample is represent ed
by EE, the vo ltage from the
current sample by EI. Their
vector ial sum is designated as
EF in the forward power case
and as ER in the reflected
power case, in which the
polarit y o f EI is reversed . As
Fig. 1 shows, the ari t hmetic
difference between the two
scale read ings is proportional
to El cos 1/>, which is true
power flowing toward the
load . We do n't need to worry
about the quantity " 4 " in
front of EI cos ¢ . With a 50
Ohm resist ive load , and with
EE and EI set equal to each
other, the norma l ca librati on
of the met er is done 50 that
t he correct power is ind ica ted
for the quantity (E[ + E1l2.
This exactly eq uals 4 E[E I, so
as you can see, the consta nt
"4" is taken into acco unt in
the initia l ca librat ion, with or
without t he modifications we
are ta lking about.

Circuit Modifica tions

From all the forego ing, it
is evident that to read re
flected power with the
HM -102, we need a way to
read ER2 by reversing EI

ManufllC1ura:l & GUirMleed by

MaR-GAIN
UOOT Soulh 4th Sl r""l

L. ....nworth. Kam.as 66048
(91316B2-3142

B.n~Am....oce"l.nd Mane,cha'ge .....labl.

E. D. M.gnus &. An oc:ialft
5715 North lincoln A... .
Chic"ll". Illinois 60659

EXCLUSIVE 66 FOOT.
15 THRU 10 METER DIPOLES

I'IOTES
1_ ........ ~d..... · · ·· w;tl bo ....,_ ln 1.
2 All """""" _ •• "'m_ If> cnmpl_"'~
3 -. """ be "" .._ If> • rom ,_

_ , """"'-'Of ., _ , coot. "'" SD- m ....*
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Y O U have just taken your
Novice exam and arc

eage rly awaiti ng the arrival of
yo ur t icket so you can make
t hat first contact. The piece
of wire tha t is hanging out
your window for your re
ceiving antenna will not be
the answer for your tra ns
mitter 's sky wire. So, what
arc your alternatives? There is
a confusing array o f antennas
avai lable commercia lly a t a
varle t v o f p r ic e s a n d
hundreds of articles have
been written concerning the
construction of everything
fro m dipoles to log period ic...
I found m vself conf ronted
with this situation thirteen
yea rs ago and since then have
had consi derable experience
with simple but very effect ive
ante nnas, and have made
thousands o f enjoyable con
ta ct s both local and DX
ut ilizing these antennas and
low powe r.

Some Basics

First of all, the use of high
po wer is unnecessary. Most
Novices cannot wait to buy
that kW amplifier so they can
have a "b ig signal." However,
if you look at the d B gain in

increasing power from o ne
level to another using the
formula gain in dB = 10 log
P2/P, you will find that going
fro m 75 Watts to 1000 Watts
results in a gain of only abo ut
11 d B. This is less tha n a two
S unit gain at 6 dB per S uni t.
G ranted that this may be
significant when chasing rare
DX or under adverse co n
dit ions, but the ma jori ty o f
yo ur contac ts wi ll take pl ace
in more favorable situa t ions.
So, to communicate effec
tively, an effective radiat ing
clement is imperative .

The Vertical

Wh e n I received my
license, I pu rchased a vert ical
ante nna to go alo ng with my
fifty Watt Viking Adventu rer
tran smitter. I gr o u n d
mo unted the antenna and
drove a six foo t gro und rod
about a foo t from the base in
accorda nce with the instruc
t ions. In a ttempti ng to make
my firs t contac t, my worst
fears were confirmed. The
story that vertical antennas
radia ted equally poorl y in all
direc tions was true. I thought
tha t there must be some thing
lo improve the effect iveness

o f th is convenient anten na
and there was. Whether you
p u r ch a se a commerctallv
made vertical or construct
you r own quarter wave
ante nna, a good radial /ground
sys te m is a n abso lute
necessity whe ther ground or
roo f mounted. I fou nd that at
l east three quarter wave
length radials for each band
ei ther lying on top of the
ground o r buri ed a couple of
inches will not onl y lower the
swr considerably , but also
vastly improve the rad iation
effec tiveness. Using the for 
mu la, quarter wave length =

234

Freq. MHz

the radial and antenn a length
for the Novice bands will be:
for 80 met ers, 63 feel ; 40
meters, 33 feet ; 15 meters, 1\
feet ; and 10 mete rs, 8 fee t.

If a mu lt i-band t rap
vertical ante nna is used,
adjust each section for the
lowest swr, starti ng with the
highest band. Be sure the
ground radial sys tem is co n
nec ted du r ing the ad justment
phase to insur e an acc ura te

swr reading. Althu ugh it may
take t ime to perfor m these
adiustmems, event ually a
point will be reac hed where a
low swr will be fou nd on each
band. In observing the opera
t ion of many verticals, they
seem to per for m better on
the ground with a good rad ial
sys tem than on the roof.

The usc o f the vertical has
proven itself for me over the
years and I have worked over
o ne hundre d co u n tries
running no more than 180
Watts. The small area that
th is antenna occu pies and the
relatively low cost puts this
antenna at the top of my list
for perm an ently affixed
antennas.

The Ubiquitous Dipole

I have been in several
sit uat io ns where it was im
pract ical to inst all my vertical
aft er initially arr iving in an
area, and in or der to get on
the air, I have used a dipole. I
a m c urren tly using my
"portable dipole" with good
resu lts o n 40 meters. When I
put my rig on the air at my
Ro cky Mountain QTH th is
past January, there was four

ntenna

--cood advice on antenna fundamentalso

John Q. Banbury 11 WBOHA F
Box 554
Breckenridge CO 80424
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are in an area where t ha t is a
pr oblem.

Concl usio n

Ham rad io ca n be just as
e njoyable runni ng lo w pow er
a nd us ing simple antennas as
in usi ng a beam a nd a kW. In
fact , there is a gr eater
cha lle nge in using simple but
efficient equipment. There is
always a t hr ill when worki ng
a OX station under t hese
c ircum sta nces. Do not let t he
antenna be t he wea k link of
your station. Take your time
in const ructi ng your an tenna
a nd insure it is reso na nt to
the frequency you prefer ro
o pe rate. It does no t ha ve to
be high in t he air if it is well
mat ched. I used a dipole only
three feet above the grou nd
in K L7 land for several wee ks
and had no t rouble ge tting
out.

l t is no t only inexpe nsive
but ve ry interesti ng to expe ri
ment wit h simple anten na
designs . 0 0 no t let that r ig sit
idle for wa nt of an antenna
syst e m. See you on the airl e

is never cut , the antenna can
be lengthened o r shortened a t
a ny t ime without having to
solder addit ional lengths of
wire to the exist ing an ten na.

I have used t his design on
40 · 10 me ters and occa
sionally add fan clements to
the cent er insu lator to allow
multi-band o pera t io n. I am
curren tly using t h is a n tenna
o n 40 me ter s and it is on ly 20
feet above the ground at the
highest po int and is sur
rou nded by pine t rees. I have
no troub le worki ng almost
everyt hing I hear on 40 SSB
an d h a ve wor k ed into
Euro pe , South Afr ica and t he
Paci fic on 40 CW runn ing 180
waus from Colorado . This
a nte nna was used as a hidden
ant enna mounted under the
eaves o f the roo f of the
ba chelor officer quart ers
when I was in the Air Fo rce
and it performed well. Balun
feed dS we ll as direc t coax
coupling has been tried a nd
the difference in performa nce
was neg ligibl e. The ba lun
would help reduce TV I if yo u

as is the o ne I have con
st ructed . I ha ve devised a
simple met hod of t un ing
since the characteristics vary
according to height above
ground a nd it s proxi mit y to
obstacles. Th is met hod can be
u sed f o r a d ju s t ing t he
a nte nna f rom one band to
a not her o r cha ngi ng t he
resona nt frequency within
the band . Using two small
wire clamps (available at
hardware stores) on each end
of the dipo le (see Fig. 1), t he
lengt h of the legs ca n be
vari ed . Using an swr br idge
af t e r setting the length
employing the half wave fo r
mula, the an t enna can be
res o n a te d for max imu m
efficie ncy . Since t he antenna
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feet o f snow on the ground.
Th at sligh t inconve nience
pr oh ibited the ins tallation of
the vertical. Th is d ipole has
been used in various locat ions
with equa ll y good result s.

Using the traditional for 
mula for a half wave d ipo le,
tot al le ngt h in feet =

468
Freq . MHl

the antenna ca n be con
stru... ted easily and very incx
pensively. The higher quality
RG 11 coax (75 Ohm impe
dance) is recommended ro
feed t he antenna to increa se
the transfer eff iciency.

If the a ntenna is to be
used as a "portable antenna "

TS-l MICROMINIATURE ENCODER-DECODER
o Available in all ErA s tandard tones 67.0Hz- 203 5Hz
o Microminiature in s ize , 12 5 x2,Ox .65 /1 h igh
o Hi-pas s tone rejection filte r o n board
o Powered by 6 -16vde, unregulated a t 3 -9ma.
o Decode sensitivity better tha n lOm vRM.5. b andwidth, ±2Hz max., limited
o Low distortion adjus table sineweve output
o Frequency accuracy. ±25Hz, frequency

s tab ility ± l Hz
o Encodes continuously and simuJreneously

d uring decode , independ ent of m ike
hang -up

o Totally immune to RF

Wired a nd te sted, com plete with
K-l element

$59.95
K-l field replaceable, plug-in, fre que ncy
detennining e lements

$3.00 each

COMMUNICATIONS SPECIAUSTS
P.O. BOX 153

BREA. CAUFORNIA 92621
(714) 998-3021
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TEST EQUIPMENT LIBRARY
Vol. III, Radio Frequency Testers

Radio frequency waves are the common denominator of Amateur Radio so here is a book for all hams.
No matter what your specific interest, such items as SWR, antenna impedance. line im pedance. RF output
and field strength should interest you. This book not only gives detailed instructions on testing these items
but includes sections on signal generators, crystal calibrators, grid dip oscillators, noise generators, dummy
loads and much more. It 's a must for all up-to-date shacks.
Test Equipment Library
Vol. 1/1. Radio Frequency Testers $4.95

TEST EQUIPM ENT LIBRAR Y
VOL. II , Audio Frequency Testers

HOW'S YOUR SPEECH POWER? YOUR SHIFT? YOUR SY NC?

You can find out easily with a little time and a junk box full of parts. It's all right there in the new
Volume /I of the 73 rest Equipmenr Library . . . Audio Frequency Testers . . . jam packed full of all kinds
of audio frequency resr equipmenr. So if you 're in ro SSB, RTTY. SSTV. ere.• rhis book is a m usr for you
... good book for hi·fi addicrs and experimenrers roo!
Tesr Equipmenr Library
Vol. II, A udio Frequency Testers $4.95

•

(; '. , .

ICJ '·1 ,_ ,iIJ,
0'",, :;
I ' -. . " ...TEST EQUIPMENT LIBRARY

VOL. I, Component Testers

BUILD
'lOUR DVm I

1ES1 EOUIPN\EN1-

SAVE
A

BUNDLE!

Jusr our is Volume I of the 73 Test Equipment Library
... how ro build transistor resters (eight of 'em), diode
testers (3) , IC resrers (3) , voltmeters and VTVMs (9).
ohmmeters (8 different kinds), inductance (3). capaciry (9), Q measurement, crystal checking (6),
remperature (2), aural meters for the blind (3) and all sores of miscellaneous dara on meters . . . using them,
making rhem more versa rile, making srandards, things like that. Invaluable book, ridiculously low priced.
Tes r Equipment Library, Vol. t, Component Tesrers $4.95

---- - -- - ---
Send me: o Cash enclosed 0 Check enclosed IO Vol. I Component Testers @$4.95
OVol. II Audio Frequency Testers @$4.95 I
El v er, III Radio Frequency Testers @$4.95 0 BankAmericard 0 Master Olarge 0 American Express

Card # Interbank # Expiration date I
Name Signature I

I Mdress I
I City State Zip I
~ 1;J magazine • Peterborough NH 03458 1/77 JI
--~- ------ ---------- -- - ----- - - - - - - - - - -



15 Watts
for 146 MHz

NOW ONLY $165.00
including 223.50

crystals

Greatest Dollar
in FM Transceivers I

NOW ONLY $169.50
including 146.52 crystals

FM-76

(P le ase add Z% on c , c d,t card pu,ch a,es.
we PilY Shippi ng on n ' d e rs a ccompanied by che c k o r money o rc e r.)

e~'1. C.mmullic.I I,1I1 CUll ·

208 Centerv il le Road , Lancaste r, PA 17603
Toll free sales & se rvi ces - Pho ne (80 0) 233·0250

In Pa. call (717) 299·72 2 1 1collect l

Both of these units provide t 2 Channels with individual
trimmers for Receiver and Transmitter Channel Netting

• Both have a big clear S Meter/RF Output Meter
• Superb Receiver Sensitiv ity and Selectivity
• Crisp, Clear Audio on Transmit and Receive

CRYSTA LS IN STOCK FOR ALL POPULAR CHANNELS

Sold only by Ckt!'I
Order direct toll free today .

MASTERCHARGE & BANKAMERICA CARDS WELCOME

10 Watts
for 220 MHz

, ... , $!I.50
, 12.>0

101", ,99
, 2 95

E CM Co rporati on
412 N . Weinbach Ave.
Eva n$viIle IN 4 7 711
8 12 ·4 76 ·2 1 21

1N4n8 t0 1N4164 1 w . . 2B
CA 302BAD i' . Amo $1.50
l ''' 30 1 00 Am., " .. ,. 55
lM 309K Volt R.g , . . . 1,10
l M38QOj.<>..dio Amo . . . 1. 75
NE540l Po..... O,i .., .. . . 5.95
NE561B Pl l .. " .•... . 4.95
NE562BPll .. .. " . .. , 4,95
NE565A Pll . 2.50
lM709 ",on DIP 00 Amo , ..45
l tM41CE T05 ()P Amp ....45
14 o , 16 Pin IC Sod' \! . ..30
W. 1>0"" 7400 .... ... ICo : ..nd
lum p for ca tolog

55.50 2N6060 4W 115 MH, ... 55.4 0
99 2N606115W 115 MH, . 8. 45

. 4.15 2N6062 25W115 MH, .. 10 95

. 1.00 2N60633OW1 75 MH, . . 12.30
10.95 2N60644OW 115MH, .. 16 30
395 2SC 1306 4.30
1.25 25<:1307 525

Al OEl CO HO BBY CO MPUT£ R CENT£R
KITS- BO AROS-B 0 0 KS - ACC ESSOAIES

Wr,l' fo' catalog

O nl y ~ • ••• ..
$14li • ••
I.~ ba tteries •-" d cryst als -.- -

ECM

RF DEVI CES
2N3375 :NI 400 MIi'
2N3866 11'1 400 "Iii,
2N5589 ?N 17 5 MIi'
2N5&90 l OW 17 5 "Iii,
2N5591 25W 115 "'Ii,
2SC5 11
25<:1226

HEA VYDUTY REC TIF IE RS
200 Vo lt 100 Amp D08
200 Vo lt 2W Amp D09
1000 Volt 2 Amp $;hoon R""t i" " ACA
10,000 Voll 5;1,oon A"" t ih ., E". 65 mA

228 1A Babylon Tnpk Merrick . N .Y . 11566
(516) 3 78 -4555

~~~!!!!!!!

A~OElCO KITS
0'l.lal Clo' k Kit. 1i0LII I M,nuitl I'ro S",O.-.l'. l ..gt half ,n ch LEO
, ..doul>. EI. p..<t 1''''' ' nd'WO" 12 hou r fo,m.1 ", il h 14 I>o u,
. IMm. S""O'" foOl "", AM PM ,nd, cat o' . po",,, ' "OOI~ . pow..
f.' lo<l i.-.liCO,", , Compl" , "" Ih woo d 9,arn cab....!. $23. 9S
MOS T,m. 8. .. K., 50160 Ii' " ., 5.%

New for '7'7'
1<~(jM-liB MK-II
fill Inodulation
IIleter

ALDELCD SEMI·CDNDUCTDR SUPERMARKET

Writ e o r call for c o m plet e info rma tio n .
Send c heck o r money order fo r $145 plus
$1.75 for sh ip pi ng. Ind iana resid ents add
4 % sales tax. Crystals for 1 46.94MH~ ,

$ 4.9 5 . AU other freq : $ 7 .9 5 .

Wo quo,. on onv o.vico 01 onv o....n' ''v. "',n,m~m Oro.. $6.00. 0..,
0' USA ",,00 <."if,'" <hot" 0' mon., 0 ' 0.. . Add 5" '" ,I""",ng

. O-6KHz peak readi ng linear sca le,
meet s commerc ial standards

. Operates 25M Hz to 500M Hz

. Crystal co nt roll ed for easy opera
tion

• Audio/scope output w it h earphone

• Opt ions:
N ICA D powe r pa k $25.95
Charger $29.95

l!NERS
1N746,0 1'1159 400 """, • • .25
ClGaBSeR , .. , ·· $ .65
", PSA14 . . 00
lN J055 99
",PF I02FEl , 45
2N:l904 0< 2N:l!l(I6 . . 101.99
2'15496 0,21'16108 , ...35
MJE340 12.. 58551 . '.. ., 1. 10
40613 RCA FET . 1 55
1410< 1()9 14 Pin OIP", . . ,25
555 Ti , , ,15
556 0 u' I555 .. -- . . __ 1. 75
200 Volt :.>5 Amp 8'009< .. 1.50
1..9 14 · 1f114 148 151", .99 ·
1'134 I N6O· 1 N64 10 10',99
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sideband monitor scope

Cor Hilgoor t VK5YH
J 6 Gil bert Str eet
Jngle Farm , 5098
Austrillia

See Yourself Talk

,
•

Connecting the Scope to the
Receiver and Transmitter

Coaxial cable must be used
for these con nections.

Transmitter

Mo unt a 1 t urn loop ncar

the polarity of the OAB1 .

Receiver

Co nnect a 5 pF capacitor
f rom the plate of the last i-f
t ube to the inner co nductor
of the coax lead .

abuild

trapezoidal pattern
rever sed , by reversing

Fig. 1.

--

The
ca n be

h or izonta l sweep, because
t he re was o ne in t he junk
box, but an OA91 would be
prefera ble.

Due to t he fact t hat t he
horizonta l plates 0 3 and 0 4
a re more voltage-sensi t ive
than the vertical plates 01
and 0 2 , the trapezoidal
p attern app ea r s slight ly
pull ed ou t vertical ly . In prac
tice thi s does not matter ver y
mu ch.
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Fl y back suppression is
achieved by ta king a negative
pulse from the screen of the
EF91. This pul se is li mited by
the OA210 and the resu lting
flat -topped waveform fed to
the grid of the 3BPl to blank
the retrace of the ti me base
swee p.

Ho rizontal deflection is
cont ro ll ed by the 1 M linear
pot mar ked " HOR." Vertical
deflection is contro lled by
the 500 pF tu ning capaci tor .
An OAB l germ anium diode
was used for detection of the

Reprinted from Am ate ur RMiio .
Journal o f the Wire less Inst ilu te
of Austra lia. October . 1974 _

Monitor scopes are still re
garded as luxury items by
many amateurs, even by
those operating SSB equip
ment. This perhaps expluins
why there are many d istorted
SSB signols on the air.

I f we want to adj ust o ur
t ransmitters for optimum

working conditions, a scope is
a must. Bei ng a ho me brewer,
I decided to make my own.

The monitor scope t hat
resulted is sui table for moni
tori ng AM, OSB and SSB, on
both receivi ng and tra ns
mitting. There is a choice of
either the wave envelope or
the trapezoidal pattern . It has
a five position bandswitch
which covers t he following
bands :

Rece iver :
1. 4 55 kHz
Transmitter:
2. 160 and 80m
3.40 and 20m
4.15 and 10m
5.6m

A 3BPI cat hode ray tube
was used , although a OG 7-5
is to be pre ferr ed because it
is physicall y smaller and t he
internal elect rode co nnec
t ions are shorte r.

T o o b ta i n su ff ic ie nt
bright ness, about 800 V EHT
is needed. A transformer
from an o ld 6 V vibrator
power supply was used. Th is
transfor mer has a 300 V
seconda ry; t he ce nter- ta p was
not used , and, with a fu ll
wave voltage doubler , ·840 V
EHT was obtained.

The HT needed for the
EF91 Miller-trans itron saw
tooth timebasc gene rator is
take n fro m the -420 V point
of the voltage doubler,
filte red and reduced to -330
V_ The anode side of t he
EF91 has to be grou nded to
enable the use of this negative
voltage.

This system necessitates
the use of a 6.3 V filament
winding wh ich should be left
floating . The 6 V vibrator
primary yielded 8 V, which
was reduced to 6 V by means
of a 6.8 Ohm 1 W resistor .
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The monitor scope can be seen on top ofmy aI/band phasing rig.

t he cold end of t he PA tank
co il and br ing the signa l out
t hrough a piece of coax cable.

Construction Hint s

Do not mount th e power

transform er next to the CR
tube. The tr ansformer 's mag
netic fiel d will influence the
e lect ro n bea m. It is better to
mount th e transf o rmer
behind the C R tube. The
layout is not critical. One

important po int Is to mount
t he 500 pF t un ing capacitor
with its associated circuitry as
close as possible to the 3BPl
base . By keeping t he co nnec
t ions between 0 4 of t he
3BPl and the tuned circuit as

short as possible, this moni to r
scope will work up to 80
MHz.

Preferably, the C R t ube
shoul d be shiel ded with a
mu - mcta l shield . I must
confess to o nce maki ng a 144
MHz moni tor sco pe using a
DG 7-5 without a shie ld . It
wo rked OK !

Informat ion on the Coils in
the Rf Section

Coil 1 is an i-f transformer
with one coil shorted. The
other coil is used with the
fixed capacitor, whic h is
no rmally so lde red across it,
removed.

Coils 2, 3 and 4 are slug
t uned. They are omitted fro m
t he circuit di agram for
clarity.

Coil 5 is a ha irpin loop.
All are link coupled,

except the 455 kHz coil.

Note

If a DG 7-5 or some other
C R t ube is used, the EHl
resistance chai n should be
altered to supply the cor ree l
voltages to t he CR tu be. -

$49.95 assembled

DIGI-DIAL ADAPTOR

i9!~
Uke magIC. Hufco s DlgrDlal AdaplOr tums a~

frequency OOUlltm InIO an absolutely accu-ate dlg~al

display' Inel<p8OSl\/ely' WIth c:onllflual display ot both
transmt and rece,ve lrequenoes - as test as you
turn your transceiver dial!

W,th the 0'9,·0'81 Adaptor your counter tlas~y

adapts to 'reese. Tempo, Drake C uoe. CoH,ns,
Kenwood and o ther t ran &CtliVilrS, (Te ll us whIChother
brand you neve We'li teUyou ,lthe adaptor fits)

Operaloon requees only a connechng cable 10 lhe
uansceoer VFO plug Franstates VFO oulpuf to 2
Ihrough 2.5 mHz No lfltemal connecbon or modIfi·
cetoos necessary ' Compleht 1fl$lruetlOnS Induded

No lrequency OOUllfer? Get llOlh Ihe Dlg,-D1al
AdaplOf and a lrequency COUflIeI from Huloo We
have counters starting as 101'<' as $45.95'

Your coun.erbecomes
adjllj.al djspla~'

•••••••Quick!
Order yours today! ,,~

•

Plaase rush me: Addr ~~ •

o D,g,·o.al Adaplor
$39 95 k..form· 549 95 assembled C.IyISqlle'Z" _

•
crece Of money order endosecl Hufc . •o Complete data on Hutc:o 0 80.11 357. Dept. 73.
frequency counters Prooto , Ut-h 84601

~. . •• -
20400 Crystal Drive
Ft. Myers. Florida 33901
all phones (813) 93&-2397

for
• General Communication" Indu.lry
• Chaen'. Band

(Standard .. Synthesized)
• Tw~Met., · Monitor · Scann.,.
• Marine VHF. Amateur Ban~

Depend on Jan Crystals
made in U. S. A. for

• frequ.nc:y COlllr~. Frequ.-nqo Stlblilty
• Hit" Perfonn,,"ce

Send IOC tor ow /at9st catalog
Write Or phone far more deta ils

"Right
on"
with
Jan
Crystals
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Sleven R. Ford WB8IMY
3300 Woodman Dr., ";'-J 4
Kelter;ng 0 11 45420

almost exclusively at this
time, my " shac k" is just
a bo u t non exi stent . This
meant that the charger would
have to sit somewhere in the
house. With this intent in
mind, I conceived the "hide
away" design.

A quick glance at Fig. 1
wi l l reve a l t he ci rcuit
s tra tegy. The det ails arc
rather stra ightforward. The
circuit trickle charges the
batteries at 40 m ill iamps
which, in the case of my 450
m il liamp ho ur battcries, was
quite acceptabl e. Some who
look a t the circuit may balk
at t he high voltage that
appears to be applied to the
batteries, but thi s part icular
circuit is a variable vol tage,
cons tant current charger .
Through the loadi ng act ion
the circui t voltage adjus ts to
the total voltage of the
batteries be ing c harged (12
vol ts in my case).

The charging curre nt, how
ever, is the variable and
crit ical factor . In the case of
co nsta nt cu rr ent trickle
charging, 450 milliampere
hour AA ce lls should not be
charged a t greater than 45
rnA. Elaborate curren t regula
tion could be employ ed here,
but for the sak e of simplicit y
and cost the current regu la
tion in this charger is acco m
plished through th e action of
C1 . It would seem logical
then that C1 should be the
high est qualit y and therefore
the most expe nsive com
ponent of the charger. I used
a 1 mi c ro f arad tubular
ca pacitor that I had in the
junk box, bu t a hig her quali ty
ca pacitor should be used (no
cfectrot vtics a ll owed ). The 1
micr ofarad capac itor regu
lates to about 40 mill iamps of
charging current. As a matter

of fact , the charg ing current
increases by 4 milliamps for
every .1 microfarad of capaci
tance used (henc e 1 micro
farad = 40 rnA) . This variance
allows you to choose the
right chargi ng current for
your need, but remember to
stay under yo ur parti cular
charging current limits !

No elaboratel y fi ltered de

the simple circ uit shown to

Fig. 1 took shape.
In my particular case it so

happe ne d th a t I was
for tu nate enough to have an
extra set of 10 AA nlcads,
an d so, rather than have the
HT sit in a charger for hou rs
on end, I settled on a more
convenient solut ion. I chose
to charge one se t a t home
whil e using the other in the
fie ld. Since I o pera te FM

".."

spicuous charge r - plain and
simple.

It is said t hat necessity is
the moth er of invent ion and
my necessi ty was 10 save
money! I'd just purc hased
one of the popul ar 2 me ier
hand-held portables and was
determined not to she ll out
the extra twenty bucks Of

more to buy the accessory
charger. After consultation
with friends over a few bee rs,

"',~,

" 2 ..

Fig. 2. Block dioaram of basic layout.

00-

"1IoCAO- C ,
51 SWITOO '0'

~<>-<>''''''....--If-~

Fig. 1. Chargercircuit.

A II righ t, a ll yo u fe ll ow
part - t ime h om e

brewers, t his is it. You have
all seen the bas ic charging
circuits before, as used in the
textbook versions of "the
fun da me n t a l-way-to-charge
nlcads" type diagrams. well
this charger is little different
except for o ne or two "co n
ven ienc e and /or safety"
features. Just like the tit le
sta tes: This IS an mcon-

- - simplest charger yet

The Hidden Charger
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is needed for charging, so the
full wave rectifier (D1) was
chosen to do the job. Just
abo ut any cheap Ilute full
wave package will do, as lo ng
as it is rated high enough . I
used a package rated at 200
volts at better than Y2 Amp.
The resistor R1 is inclu ded as
a bleeder for C1 .

The res t of the circuit is a
combination of my love for
gadgetry and my previously
stated desire for an incon
spicious charger . I fi nally
decided to install the entire
unit in an ol d teakwood box
that would halfway ble nd
into most rooms.

The ac tual circuit itself
(except for switches) was
mounted on a breadboard
chip which was placed in a
small utility box that sat at
the bottom of the teakwood
enclosure. T he batteries
(along with J 1 and J2) were
simply a llowed to lay on the
bott om of the enclosure near
the utility box itself.

I also did n't want cu rious
souls openi ng the box while it

was In operat io n and
exposing themse lves to
possible shock. Thi s is wh ere
52 co mes into play. 52 is a
microswltch, of wh ich I
happe n to have quite a few. I
mounted t he microswitch
near t he top so tha t closing
the lid of t he box closed the
switch as well. In th is co n
figuratio n t he circui t will be
deactivated whenever t he lid
is ra ised (see Fig. 2). 51 is t he
master switc h (optional), and
it occurred to me as I was
composi ng this article that a
ligh t bulb or LED indicator
could be added. Re member,
though, that the circuit
voltage will vary from 120 V
with no batteries attached to
12 V while chargi ng. The
indicator will have to be
designed to compensate, of
course. For ad ded sa fety, all
exposed wiring sho uld be well
covered .

T he other minor deta ils
concern F1, J1 and J2. F1 is
a little bit of extra safety to
guard agai nst the results of
any accidental short ing . The

fuse value is not given here
since it will vary for mo st
modifications of t he design.
Each builder shou ld choose a
value to sui t h is ow n needs.

J1 an d J 2 are inexpe ns ive
9 vol t battery cl ips. I used
t hese as a cheap solut ion to
the accidental reverse polariz
atio n problem. I decided to
load the 10 AA batter ies into
one 4 cel l plast ic AA batte ry
hold er and another 6 ce ll AA
plastic holder. I pu rchased
the tvoe of holders that sport
the mating termi nals for t he

j1 and J2 clips . Th ey are
ava ilable at just about any
loca l e lectronics empo riu m.
Note t ha t t hey are wired in
series. Th is is ncccssa rv for
eac h hol der set of batteries to
get a ful l charge . It would
take a real klutz to try to
match the female term ina ls to
female (or male to ma le), so
the possi bility of incorrect
polarization is reduced some
wha t!

A few words on the
character istics of the charger
it se lf woul d be appropria te

h ere. Do no t leave t he
batteri es connected to the
charger when the unit is no t
in o perat ion, since the
interna l resist ance of t he
charge r has a ten dency to
drai n t he batte ri es. Also, t his
charger is a tr ickle charger, so
about 16 hours of char gi ng
t ime wor ks ou t rather well.
As a matter of fac t , t he
batteries can be left charg ing
lo nger than 16 ho urs, but
suc h p rolonged charging
cou ld develop a " me mory" in
the ce lls for a pa rt icular level
of charge which the batter ies
will no t exceed.

Wel l, tha t about wra ps it
up except to say that t his
charger article is simply a
deta il of ho w I happen ed to
so lve a particular problem in
a par ti cu lar way. It is abso
lutely wide ope n fo r exper i
mentation and mod ificat ion.
T he urge to mod ify flows in
t he blood of most hams, and
by t he t ime thi s a rt icle is
pri nted I will have probabl y
a lrea dy changed the c irc uit
beyond recogni tion! -

Ellgilleerillg Specialties
P.O Box 2 233

1247 Com me ,c ;al Avenue
a .na'd. Cahfom,.93030

18051 486 08 17

$74.95

$2 ,00 Po",oll" & Hon dling
c» A ... . Add 6 .. S.I•• Tu.

WHAT'S A

All New Sy nthes izer/ Encoder from Enginee ring
Specialties. The Ultimat e in Freq uency Control
for ICO M 22-5 Ow ners

• Front Pane l Thu mbwheel Control of All
Channel s!

• Ful ly Auto ma tic Invalid Code Contro l!
• Sma ll Size 3%" x 1W' x 6 "
• Factory Wired and Tested
• Brushed and Anodi zed Alu minum Case
• Highest Qualit y
• Easy to Insta ll Send check or Money Order To:

A NNOUNCING: "Svnthacoder 22"Shortwave Listening
O ur onl y busin ess is supply
ing everyt hi ng needed to tune
outs ide t he Amateur Radio
ban ds and ident ify what you
hear, O ur m ini-catalog de
ta il s Barlow Wadl ey, Drake
and Yaes u recei vers, WORLD
RADIO TV HANDBOOK, logs ,
antenn as, ca libra tors, CON
r1 DE NTI AL FR EQUENCY LI ST,
recei ving a nte nna tuners,
FM or TV stat io n guid es, AM
patte rn maps . a ud io fi lters,
speci al ITU li sts, Q SL
alb ums and every book pub
li shed on "listening."

GILFER ASSOC IATES, INC
P.O. Box 239, Par k Ridge, NJ 07656

Out of Band
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Fig. I. Complete expander/compressor. Diodes ore IN914s.
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Compressor

circui t rece ntly appeared
(Electronics, August 7, 1975)
which has grea tly simplified
the building o f suc h a n ex
pander/co mpr essor for ama
teur usage with any mode of
voice modul a ti on . The
original circu it was designed
for p rocessing touchto nc
signals. This article describes
the circuit and some modifi
cations to it so it can be used
for speech processing . The
circuit uses only t wo inexpen
sive ICs (total cost about $1)
and operates from a single
supply voltage sou rce of from
7-15 volts. It can, therefore,
be batter y-powered as a
separa te uni t or housed inside
an exist ing transcei ....er. In
fac t, wit h a litt le care in
construction, it coul d even be
bui lt in the case of most
m o b il e microphones and
powered by a miniature 7.5
volt mer cury battery every
t ime the PTI button was
activated.

The circuit is shown in
Fig. 1. The circuit consists of
two amplifier stages. The gain
of the first stage is variable
whil e the gain of the second
stage is fixed. Some output is
rectified and used to drive a
2N2222 which in turn varies
the gain of the firs t stage. The
neat little trick tha t is used to
allow both an expansion and
compression function centers
around the biasing of diode
0 1. The bias o n this diode is
controlled by th e 2N2222
stage. When the output signal
of the fixed gain stage is lo w,
the 2N2222 stage is not
dr iven very hard and Dl
becomes bac k-biased. Curre nt
f lo ws through R1 into the
non-invert ing input of the
first amplifier stage and its
gain increases. As the output
of the fixed gain amplifier
increases, t he 2N2222 is
driven ha rder and 0 1
becomes more forward
biased. Curre nt th rou gh R1 is
diverted to grou nd instead of

A II broadcast ing stations
employ some device to

limit their maximum modula
t ion level - usually a peak
l l m ite r. But besides thi s
devi ce, many also employ
f ur th er speech processi ng
eq ui p me nt to keep the
average modul ation percen
tage as high .IS possible to
achieve maxi mum effective
coverage with the ,1I10wed
transmitter power level. This
means money to the sta tion,
and so speech processing
equipme nt can be quite
sop hist icated and expensive;
present solid state uni ts cost
about $800. These units per
form two main funct ions:
expa nsion and compression
of t he audi o used to
mo dulate the transm itter .
Wi th very low aud io input
leveb, expansion is used to
bring up the audio level.
When the audio input level
reaches a certain point,
expansion ceases and then
compression takes place as
the audio inpu t level increases
fur ther .

Almos t all amateur type
speech processing devi ces
pro .... ide a compression func
tion only. Th is simplifies the
circuitry but it has several
disadvantages. If one sud
denly speaks at a lower than
normal level, compression
may not take place and the
advantage of the speech pro
cessing device is lost. If one
sets the gain of the com
pressor so high tha t com
pression takes place even with
the lowest possible voice
level , t here will be a grea t
deal o f noise in the back
grou nd and a par ticularly
great noi se buildup can
d eve lop b e t ween speech
pauses, dependi ng upon the
t ime constants involved in the
circuit t hat is used .

Bui ld ing a compressor
wit h an expansion feature
a lso normally would invo lve
complica ted circuitry , but a
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Fig. 2. Two stage low pass audio filters. The op amps ore
unused sections avattabte in the LM3900 tc of Fig. I.

I"J. ' ~. ,...
~...

~

,
. 'o. ..0. • ,

>~'f-'"
" 0_

" /' •" . "

r r r ' ' '00-." ...
..-,,.. J '"

Awards that amateurs cen " win " are described by Milry imd Ed Keflitz
WA6EJP. A TV at lef t was also descr-jbed that evening by an A T V e xpert .

Looking West

to the op a mp inpu t and the
gain of the input stage is
reduced.

The inpu t stage uses a con
vent ional LM3900 op amp.
Actually, there are fo ur co m
plete op amps in th e Ie
although onl y one is used in
this application. The input is
for a medium to high impe
dance micro phone. Very low
impedance microphones will
require a prea mplifier stage
bo th to raise the out put level
a nd to wo rk into the
e x pa n de r/compressor. The
lOO k po tent io met er is used

trom page 16

dea ling with FCC Chief John B.
Johnston's appea rance betore the
southern Calitornia amaleur radio
community. We have spent IWO

columns telling VOU, thankS to the
r1\itllic of magnetic tape, what John
had to say 10 us. Now I wish to ta ke a

to set the input level so wi th
a nor mal speech level the u nit
is in its compression range.
This can be checked by a
listeni ng tes t , or better yet,
by using a scope to see that
the ou tput level of the uni t
rem a ins constant at the
highest setti ng possib le of the
inp ut potentiometer. The
highest setting possible is that
just before the unit is driven
so har d that the output dips
and becomes d istorted .

The second fix ed ga in
amplif ier stage actually uses a
digital IC - the 74C04 hex

bit of ed itor ial liberty and ta lk about
how I interpreted what he said and
what I fee l is the best d irect ion for uS
to travel in working with th is fine

~".
First. John can only act in our

behalf if he kno_ what we want . Th is
lakes a constent llow of information
from within lhe amateur community

invert er. Three of the in
verting amplifiers in the IC
are wired in ser ies . The o ther
three are unused , Linear oper
a t io n of the IC is achieved by
biasi ng t he invert ing ampli
fie rs to the center of th eir
linear range. Part of the
output from this is rec tified
and filtered to d rive the
2N222 2 stage. The 50 mF
capacitors in the base circuit
of the 2N2222 and the 4 .7
mF capac ito r in the coll ector
circuit determine the t ime
constants involved. O ne may
wish to do some expcrtmema
tion with these values for
optimum attac k and release
t imes. These values were
changed from the original
c irc u it to provide what
sounded to be the best result s
for speech pu rposes.

A still furt her refi neme nt
can be added to the un it by
utilizing the unused o p ampli
fiers in the LM 3900 as low
pass f ilter stages. The main
advantage to doing thi s is that
in case the mai n stages are

inlO his hands ..nd tbcse ot his staff.
Remember . lhough, thai it you intend
to M Ite John bec.ause you see scene
thing that might affect the cont,nued
viabi lity ot amateur radio. il is not
enough to SIt and wrile criticism.
Cri l icism bri ngs with it a rather spe
c ific obligation to provide a n alterna
tive, ano lher direction to follow or
other specific ideas 10 back your point
of view. Anyone can easily say " I
don'l like thai" or " I don't like that
because we can't do it" o r even
" You're crazy; go soak your head."
The afo rementioned takes vinually no
inte ll igence and o nly the most gut
level ..nimal instinct. However , 10 sit
dow n a nd anal yze a given piece of
pendIng legislatio n as a n adult. to view
it not only from a per$CHlal and
lhereby somewhat sellish standpoint,
to. lar more importa ntl y. look at
how any given proposal will ul timate
ly affect all amateurs and amateur
radio itself, and hom this to formu
I.. te a reply that is construct ive. is t he
obligation of anyone who decides to
o lter any for m 01 off icial comme nt .

This, then. meilns that before yo u
s it down to write it might be wise to
d iscuss your views with o thers to see
how they feel and if t hey can offer
any input by way of comment or
suggestion. By do ing t his. you then
not only represenl your views. but
perhaps a cross section of your area's
tota l amateur populat ion. One of t he
best places I know to hol d such
d iscussions an d t hereby formulate
rep lies to dockets issued by the Ama-

over-driven so they start to
clip, the low pass filt er stages
will filter o ut some of the
harmonics which are gen
era ted. The audio signal will
st ill sound rough but at least
severe d istort ion wi ll be
avoided.

The circui t of the low pass
filter stages is sho wn in Fig.
2. The t ime constant s are
such that rolloff starts around
3500 Hz. The outpu t level is
in the order of JI;. volt. A
poten tiometer (l OOk or
higher value) may have to be
used to control th e output if
the level is too high for use
with an exist ing transmitt er.

All in all, th e circuit pro
vides a worthwhile speech
processing advantage wi th
extreme circuit simplicity.
With an op amp and three
hex inverters left over (even
with the low pass filter
opt ion added), one could
probably add a tone encoder
function and /or VOX fun c
tion also if desired. Quite a
lot for $1.00 worth of ICs ! •

teur and Citizens Division is at a local
radio club_ In tact , when an i_
arises that ca lls lor comment, one of
the best ways t hai I can think of to
get some a nention for you r point 01
w'ew is to have a rad io club behInd
you. One of the th ings thai John is
looking tor is "commentary that is
well prepared and representa t ive ot
the major ity o f the amateurs of a
given area. organized commentary of
t ile type t hat not only offers either
backing or c riticism, but .. Iter ....tives
as -'I."

I tend 10 look at the radio club as
the hometown grass roots politica l
organizat io n. It is o ne of the few
for ums we have o ther than talking o n
the air, and as suc h has a lotto offer.
If yo u do not now or never have
belongoed to a radio club. but are
gelling the bug 10 take a more act ive
role in helping plot the futu re course
of the amateu r radio communi ty.
that's really whEore it all stans.

In my book we have one heck of a
good guy represent ing us to the
Comm ission in FCC Chief Jo hn
Johnst on, but 10 be totally effective
he needs t o hear fro m us and yet our
ideas once in a while. While I might
no l agree with everything that he
places before us in docket form , at
least t know that he will take the time
to read my comments and yours and
base any f inal legislation on our needs,
do i"'} SO t o the best ot his ability, I
can ask linle mo re. I can, lhough,
wish him co nt inued success in what
must be one tough job.
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Measure Your Wasted Power

Basic Theory

One should be familiar
with the theory behind the
swr method of line attenua
t io n me a surement. The
method is based o n the fact

suc h measuremen ts by con
vent ional methods. Certainly,
few amateurs wou ld want to
measure the power input to a
line, du m my load the far end
of the li ne, measure the rf
voltage across the du mmy
load, calculate the power
output, and then fi nally find
the li ne attenuation. Various
errors can be involved in
mak ing such measuremen ts,
and good test equipment is
necessary for accurate results.
Some years ago a method for
line attenua tion measuremen t
was suggested using the
technique o f shorting the far
end of the line to create a
complete reflection of the
incident power traveling
do wn the line. By swr
measurement at the trans
mitter, the line att enuat ion
could be determined. The
basic conce pt of the measure
ment technique was good,
but there were several dis
adva n tages for practical
usage.

The measurement tec h
nique described in this article
refi nes the technique by the
use of a carefu lly chosen load
to create an art ificial swr. The
resu lt is a measurement
technique tha t is parti cularly
se ns it ive to even small
cha nges in line attenuati on
and a method that needs on ly
a regular swr meter to imple
ment. Even the swr meters
built into some eq uipment
which are calibrated onl y up
to 3 :1 swr are satisfactory.

mISSIon line, the total losses
can rapidly add up to signifi
cant values even on the lower
frequency bands. The build up
of such losses can take place
over a period of time and so
gradually that no apparent
deter ioration in either trans
mitter or receiver perfor
mance is noted. The buildu p
of such losses will not be
i ndicated by the tuning
meters o n the t ransmitter,
nor on the swr meter readings
as long as the antenna
remains correct ly impedance
matched to the t ransmission
line.

Most amateurs reali ze to
some de gree the desirabil ity
of keepin g line attenuation as
low as possible, but rarely do
any thing mo re about it other
than ini tially carefully install
ing line believed to be fresh.
The reason why line attcnua
ti on is n ot period ically
checked as it shou ld be is the
difficulty involved in making

your feedline ?•
In

const ruc t new linear ampli
fiers in order to raise their
power level by a factor of
only 2 or 3 times. Yet, on the
higher frequency bands where
fairl y long transmissi on lines
are used, the same increase in
effec tive radiated po wer can
be nearly achieved by replac
ing a long run of RG58/U line
with RG8/U line !

Table 1 shows the attenua
tion characteristics of the
three most common types of
coaxial transmission lines on
the various amateur bands.
These attenuatio ns arc for
brand-new line withou t con
nectors. Even so, the losses
star t to become significant on
the higher frequenc y bands.
When one cons iders line that
has become aged, and when
con nectors and ot her " lossy"
devices are used in a trans-

- - how much are you losing

T ransmission line attenua
tion is one of those

items which most ama teu rs,
especially newcomers, realize
is important but rarely do
any thing about. One reason
for this feeling probably has
to do with the fact that trans
mis sion line attenua tions,
when quoted in dB, don 't
seem very meaningful. That
is, a transmission line attenua
tion of 2 o r perhaps even 3
dB seems to have a less dis
turbi ng effect upon an
operator than learning that
the ou tput of his linear
amplifier has fa llen from
1,000 W to either 500 or 620
W. Yet, the transmission li ne
attenuati ons quo ted would
have the same effect as far as
the radiated signal is con
cerned. Also, many ope rators
go through a lo t of work to

,, --------- ---. -

Fig. 1. The e ffec t o f line attenuation as explained in the text
produces different swr readings at the transmitter and lood
(antenna) ends o f the line. Example: P{incident} = 100 lV, line
attenuation = 3 dB, load swr = 5: 1. Incident p ower at toad =
1{){) x M = 50 W. Reflected power at lood =50 x .445 =22.25
W. Reflected power at transmitter =22.25 x !;f = 11.12 IY.
Power ratio at transmitter = 11.12/100 = . 1112 = 1196 o f
Incident. Swr at transmitter (from Fig. I) = 2: 1.
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No mina l Attenua t ion dB. Pe r 10 0 Feet..... RG58 RGB RG59

160 .8 .2 .S
SO .82 .3 .6S
4G 1.3 .4S ••
20 2 .S 1.4
IS 2.S .62 1.8
10 3 .8 I .'
8 4.1 1.4 2.S
2 7.8 2.S 4 .0

Table 1. Attenuation of various coaxial transmission lines on
160-2 meters. These losses are for brand-new coble and do not
include additional losses due to connec tors, relays, filters, erc.,
used in th e transmission line.



Table 2. For a given swr at a load, the listing shows the percentage of incident power which the
load does not accept and retlec ts bock along a transmission line.

Fig. 2. Two resistor assemblies that may be used at the
antenna end of a transmission line to create a given load swr
for test purposes. The usage of each assembly is explained in
the text.

If thi s canno t be done, or if a
good o hmmeter is not avail
able, 5% tol erance resistors in
stoc k values can be used for
calibration. In any case, no n
i nd uc t lve - tvpe re si s t or s
should be used and the swr
meter checked over the range
of frequencies to be used .

Once one is con fident that
the swr meter calibration is
correc t, a resistor uni t must
be cons tructed to sim ulate
either a 3 :1 or 5 :1 swr at the
antenna end of the transmis
sion line to be tested. One
sugges ted method of con
s tructio n is shown in Fig.
2(a). A grouping of fou r 2 W
compos i tion re sistors is
soldered direc tly on an
S0-239 coax ial fitting for use
in a situation where the trans
mission line used employs a
standard PL-259 connector at
its anten na end . The resistors
are wi red in paralle l and
chosen in the example shown
to provide a 5:1 swr for a 52
Ohm tran smis si on line
system. The resistor unit can
be checked that it provides
the correct swr by connect ing
it directly to the antenna side
of a calibrated swr meter.
Usually if the resistors were
carefully chosen beforehand
using an ohmmeter, there will
be no difficulty. Again, the
re s is to r unit should be
checked o n all frequencies
where it wi ll be used to check
line attenuatio n.

After everything has been
calibrated, the far end of the
t ransmission line is discon
nected fro m the an tenna and
connec ted to the resistor
unit. A few Walls of trans
miller power are used so a
proper "set" reading can be
obtained on the swr meter at

IWr Incident Power Reflected 1%1

2.5 18.3
2.0 11
1.9 9 .6
1.8 8 .2
1.7 6 .7
1.6 5.3
1.5 4.0
1.4 2.8
1.3 1.8
1.2 .8
1.1 .2

not at all difficult as long as a
few precautions are o bserved.
Any swr meter can be used,
eithe r a separate unit or o ne
built into a piece o f equ ip
ment, as lon g as swr read ing;
of up to 3 :1 can be cal i
brated. One must be sure of
the calibration o f the swr
meter, o r else the measure
men ts made wi ll be meanin g
less. The instruction book for
most swr meters describes a
calibrat ion procedure . In any
case, one can check the
calibration by us ing 2 W
carbon composition resistors
directl y at the swr meter,
choosing the resistor values to
simulate different swrs. For
example, an swr meter mea nt
for use in 52 Ohm trans
miss ion line can be checked
for its 2 :1 swr reading by
usin g a 104 Ohm resistor
(nominal 100 Ohm unit), for
its 3 :1 swr reading by usi ng a
156 Ohm resistor (nominal
150 Ohm unit), e tc. Usually
fro m a batc h of 10% toler
ance resistors, one can find
the necessary resistor values.
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swr Incident Power Reflected 1%1

10 67
9 64
8 60.5
7 56
e 51
5.5 48
5 44 .5
4 .5 40 .5
4 3.
3.5 3 1
3 25
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particularl y how sensitive the
swr reading at the transm itter
is to even small li ne attcnua
tion values. For exam ple, for
a 5: 1 load swr, the swr
reading at the t ransmitter
would be 5 :1 if the trans
rmssron line used had no
a ttenua tion. However, even a
line loss of only Y2 dB will
cause the swr reading at the
transmitter to be 3.9: 1
instead of 5 :1. The load swrs
sho wn in Table 3 were chosen
to be listed because, in
practice, the y are usuall y the
most handy to use. They
permit good indication o f the
range of line attenuat io ns
li kely to be encountered in
most installati ons, and the
ran ge of swr reading; pro
duced at the transmitter is
within the ran ge where most
swr meters (i ncluding those
built into transceivers, Iinears,
e tc. ) ca n be clearly read.

Usi ng The Technique

Usi ng the technique just
described to make actua l line
attenuation measuremen ts is

that the swr values for any
value of swr o the r tha n 1 :1
will not read the same at bo th
ends o f a transmi ssion line 
if the li ne has any attenuat ion
whatsoever. Th is concept is
illustrated in Fig. 1. The
ratios of the incident a nd
reflected po wer at any po int
along the t ransmission line are
related to the swr that would
be read at that point. Note
that at the transmitter end of
the line, the reflected power
is only a smal l portion of t he
incident po wer while at the
lo ad (de l ibe ra te ly m is
matched to create a speci fic
swr], the refl ected power is
almost as great as the incident
power.

This cha nge in the ratio
between the incident power
and reflected power at the
transmitter end of the line is
directly related to the total
attenuation of the line. The
e ffect is such that the
pre sence of even small
amounts of attenua tion can
be readil y determined. The
sample ca lculat ion sho wn in
Fi g. 1 should be followed
through once carefully in
o rder to understand the
pri ncip le involved . Table 2 is
a simple list ing of how much
of the incident power is
reflected at a toad for a given
swr at the toad terminals. It
must be used to understand
the example shown in Fig. l ,
The exa mple itself shows
what the swr read ing would
be at the transmitter end of a
transmission line if the line
had an attenuation of 3 dB at
the operating frequency used,
and if the load were mis
matched to the t ransmission
li ne suc h tha t a 5: 1 swr
existed at the 10tJd. As shown,
the swr readin g at the trans
mitter woul d read 2 :1 and
not 5: 1 due to the line a n en
uation .

In the manner shown, o ne
could calculate what the swr
readin g; would be at the
transmitter for any given load
swr and various li ne attenua
tions. A listing of the resul ts
o f such calculations for load
swrs of 5: 1 and 3: 1 and
various line attenua tions is
shown in Table 3. Note

" 5



For 5 :1 Load $Wr

Table 3. Transmitter swr readings as a function of line
attenuation for load SM"S of 5: 1 and 3: 1.

For 3: 1 Load swr

Cable Attenua t io n, dB swr .. Transmitter

.5 2.6 :1
1 2.3: 1
2 1.9 : 1
3 1.7 :1
4 1.5 : 1

Cable Attenuation. dB

.5
1
2
3
4
5
10

the t ra nsmitter wh en it reads
for wa rd power. The me ter is
then swi tched to reflected
power, the swr read, and t he
total transmission line atten
uation d e t e rmined using
Table 3.

The m ethod can actua lly
be used in many installa tions
withou t eve n d isconnecti ng
the transmission line from the
antenna. If one knows that
the anten na has been adj usted
to pro vide a 1:1 match to the

5W'" ilt Transmitter

3.9: 1
3.3: 1

2.45: 1
2.0: 1
1.7: 1
1.5 : 1

1.15: 1

transmission line a t the t ram
rrusston line/ antenna inter
face, it is only necessa ry to
parallel the antenna terminals
with additiona l loadi ng to
create a 3 :1 o r 5 :1 swr. A
grou ping of res istors made up
as sho wn in Fig. 2 (b) might
be used for this purpose. In
t his case, resistor val ues must
be used which are lower in
value than the line imped
ance, since they a re placed in
parallel wit h the an ten na

terminal impedance . As
sho wn, four nominal value 10
Ohm resistors a re grouped
t o ge th er and chosen to
produce an overa ll resistance
o f 13 Ohms, which in paralle l
with a 52 Ohm antenna will
provide an effective termina
tion of 10.4 Ohms for a 5 :1
s w r , One resistor could
possibly be used if the swr
meter use d at t he tra nsmitter
we re sensi tive enough and
o nly a few Watts of output
power were necessary. The
"clip-on" resistor unit can be
c hecked , of course, by
di rectly coupling it to t he swr
meter where, by itsel f, it
should provide a 4 :1 swr
reading.

Summary

Many amateurs who c hec k
thei r t ransm ission line atte n
uat ion for the first time are
shocked at the values t hey
d iscover, particularly on the
higher frequency bands. One
should realize that besides the
transm ission line itself, one
will also be read ing the auen-

uation introduced by the
v a rrou s rela ys, filter s,
s witches, etc., used in the
transmission line in more
e laborate station set ups . No
matter what the attenuation
is due to, however, it of
course reduces the radiated
power and the sensitivi ty of
th e receiving sys t e m
(assum ing the same anten na is
used for receiving).

A periodic check o f line
a tt e n u a t io n will quick ly
r eveal any developing
problems. In instaltauons
where the antenna end of t he
tra nsm ission line is parti cu
larl y difficult to get to, o ne
might even consider ins ta ll ing
a relay at t he antenna so a
test resistor unit ca n be
selected to check the tine
condition whenever desired.
Before the inst allati on of any
transm ission line, its attenua
tion shou ld be c hecked so
one will then have some basis
against which to evaluate
later attenuation measure
ments made when the line is
installed. -
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_ 4 Channels of crystals 

34-94/94-94 plus 2 channels
of your choice

_ Deluxe leather case
_ Rubber antenna 146 A

ONLYS399_00 ' Standard________ Communicat ionsl ================'-

MODEL
2'0

I
I
I
II FREE



19 .95
24.95
19 .95

VHF /UHF BEAMS - - - -
$ 27.50 A144-7

39.50 A144 -11
59.50 A430-11
89.50

A5O·3
ASO·5
A50·6
ASO-l0

AMAT EUR FM ANT ENNAS -
A147-4 S 15 .95 AFM-44D 47 .50
A147·11 24.95 AR-2 18 ,50
A147·20T 4 7.50 AR·6 24.SO
A147·22 69.SO AR·25 21.50
A220· 7 18. 9 5 AR·220 18 .50
A22Q. l 1 22.95 AR-450 18 .SO
A449·6 15 .95 AR X-2 28.50
A449· 1 1 21.95 AR X-2K 11 .95
AFM·4D 53.50 ARX·220 28.SO
AFM ·24D 49 .50 ARX -450 28_SO

Send
SASE

for a reprint of
this catalog!

""'n,..
1- >I"
to .....
•.......

FM

......" ......... " ....._ ..
" , .. tt .... .
• •..0-.", . .... ..

"""pO'" , -, "..-,-.._-.___ II _, h"

t1_,_...__._,,----
",,, .VJ'I[...........,............,....-

_'''0 A'" , A'" " ""Nit AtJOll
Deol<"" .... ~ ~ , • ~

f _ .. ,
" " "!loom l ...." ~ ,.. '0'" "~~, • • • ,

F"" G"n ,, ~ 1J d O raea 13 "6
, 8 "at'" .. 23 <>8 ~~ ".>,,,,, lobo '"

\',".... ", • " " "SWR .. '"" 1 '0 ) "01 1 10 1 1 to 1

2 METER
ANTENNAS

.....' "',..... ... AI'," .." An.". ..,...""
...........y .." . ",.", 'M·n. ""." ,"'.... "0,.''_.. '0, w.". ,oo - ,. '0 -w""' ....... " " " " • "

HIGH PERFORMANCE
VHF YAGIS

Til< ...nolo nl of """"" " .... '0 .....,.... 'H r , H' \01,... _
11011. "uN (",..11. ,.~.,. ""nob,,,, .11 "'" .....Iorma 1 ",,1..
b,l;h' .,,~ ,"~,m"", S1,c lOT c.,''' ,, 1 •••cmbl,·.oo m"".Il,,", ",

'''''' .ill-.
LLKh '~ "'.M w, ,""-"",, In" , ,,,,",, ,,. h,,'" ,,' Ili" " . t>. , ,,I,d

ill "m I"",,, ,'1" 0"'0" .·j 'h C, ' If" ". " I<'"""'II' ,,, "",unL,·" ,," ~"il'"
<lu'l' I",,,,,," hUd,'·I' . I~., ,,, . "C<' " , "",I 11," o . II. " I"m 'On",

'~b '"". "..,"''''''''' of , ," r<>,. ",.! , Ium'",,'" loa.., ",IJ""",bl;'
u-bol1. I". up '0 1_' 12 " '>, J>. ""'.... 111<'}- "3n I.. n '.'"
lor k>r',,,,,,,,1 ,or ,· ,,,,,1 pol..I..,_. l''''''P!e'c 1... " 0.1 ....

,""t............ 2 nl 1'<'1"""" _'r.>.'"",.

3 /4 .1_1/4,2 METER IEAMS

• ", ","' " , 'J< G." To, . ,..." ." ""n.,,,,,LJ>O!.n..,,,,. '"' Low
... 'v"'...... " • • Iom."" ..,,,,oJ ....n.." "" 'OO'~" "'.., Y oo·
. . ... . ... " . d . , ~ H ,,'~ __'h ,,,,.. " hl ,. ,.. ...'
........, '0 ,'" _ """" " ."' t.-..._,-
_ ,... _"'" F_ ,,_

.. ,n·_ u, . ,n " " . J_ ...,to ...... __ , .... n

... ,." . " ... ~, _.. ,_ .. VH~·<""'...-,--_ _--- __ ---_ .._-_ ,_ .-_U .

_ .._ . "'_11 •.", ..-_ " " ..--" - ".. .- ..
..... F OS ..... __ .. ..
w.......... ft '" ......._. "H. ,...... .......

o "G' ,"c ",~a . " . "PK ,"'" _,,~~"',. , moonl;'. boo'" ,."'....
••""'.. .. . .. '••",."..... ''''' ,..-, ,,·.LL, ...~ ..........._ J.H ••".... ,.. ".." ..,,"'"'

.. ""'• ••••c. _ .. _ '.._~. ,.. ,-"," ....

.... M"·ll ~'h • __, ,.., ...

oil .._ ... ~ ""' _ ' ~ . ..'M .... '. _., __.. -'" ....- " -....'-,,, ......... ,....... ,,'.
.. ,., ' " WH. '000 "'.". , "

•.M.""'" ."... ""'" ,__ -.,. KoII __ ..

'- ~"'''''''"' '_ U _ ,_ .....-. _ .-...
'- . ,'" ,., ~..,.....,. .... - - .. -.II.• ...-
""" ._ oJ''',''O "". , ,.. ' .._ n-. ...-."-.. ... "'...""' .,,-_...

_ I..t~..... _1_ ~ k,-".. H_, ........b .... "' ...... ~._
...,..1 _ ."h ••..-", PL'~ f ttl"". "11~""""'" ~""

~~•• %••,~I_ .... _ _ 10, ""'i'"",od __ odUo.

-

.._. '-', , _-- ..,- .....'" Of". zoo "'" _ 30 MH. • ...., ..... _ _,_ __ .. _,_ n._, .. _ .... _ .-_... -----_.. ..-...v...- _
...... .... ,.. -, ,_ --o_ n
..no..." _ ,.. __ , n
.. ......1> _ "". _ --0..- ,I> .. n

•

•

•

I

I
F"

4 Ibs.. 112"

3 Itts... 15'·
3 Itts... 39 '

MHI ,
MHI ,

MHI.

CONVERSIO N KIT

6 METER BEAMS

'0'
.....lUMUM

PERFORMANCE

'""VALUE

-- ,- .- .- ,,--- ~, ~. ~.
~"-- • " M "-" '" '" "e '"T_A_ • " " ".~- ,,~ ..~ 11 S dII ,,~

, .. R.... M~ ,,~ M~ ~~-, ". ,,~ ,,~ ~~

Cuol> Cra ft h.. ' '''a t...! anothrr fi~t by making Ihr
world'. mOIl popular 2 m.trr "nlpnna twice .. lfOO(1 ,
Th. nrw Ringo RaIlll"u i. ,Ie\"elolo..d from the hK,ic
AR-2 wit h thl',," hKlf WK>'e, in ph.."" anrl a one ei!l"hth
wa>'r matrhinll" st ob. RinJrO Rahp, ll:;-'e" an rxtrem.ly
10... ah!l"l. of rarlia liOh for bett., . ill:nal co,'e.a!l"O, II i.
t unable ""'" II broarl frequrM)' rani'" and porfod ly
match...! 10 52 ohm «>aX.

ARX·2. 137·160

ARX·220. 220-225

AFlX-450, 0 50"$0

. ..., -
•• ..., _ .. poa ........n1 l?' ....,._ ~

Work full qUW1in g into m<>'" ...po..l ..... and r >lrntl tM
rad iu> of )'ou r di...,.,t <'OIIlart. " ',Ih Ihr n....' RiolO
Rang.....
Vou Can up rlale )·ou, I''''''""nt AR-2 Rinjffl with th p
simpie a~rlili,," of thi, ""t.nrl~, kit. Tho kil i" ..I",I. ,
th e ph""i ,,1l' ".t",ork and n..'e."""y el. m.nl exto" ,i""•.
Th. 'mil' mo.-lification. ""l" i,.ffi are eas}' to m"h . a'"
.Iits in tho top oeetion of your antenna-

Omnidirectional

GAIN

BASE SfAnON

ANTENNAS

4.5 dB' - 6 ea"
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b<-amo "", '. 1 ~/ - I I ... boom•. Tlw-~ .nd 10_1."""" _m.
ho.e I 51. .. • I , /1' " boom•. All " r '" "''')' ..u~.
lurm'" " um l" um , BTOgtll fjn l.h.~ ~, uoolt..... " ') u, "' " I.
fu r up In I 51, " mo.' on 3 . o<l 5 deme"' and '" 011 6 0 . ,1 1"
e le mo. t h..m• . All moo.l. may h. mO""lC'd for hoe..""..1 "'
vo"'I• • 1po l......"'n.
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t ....o 10'" """"",in• . 1("O )'I"S 'I<' ''' portllhle IC ·202 "lid 1( \ 1;'02 put I! "" ;lhin
)"()UT ....ach "' Iw"" '~r )"()u a r oo c~n la ke It ,,'il h you lo the hi1l lo p. Ihe
h .,h,,'a:---. or the kltCh. T h portab'" ,n ". ".:1' on ' ''"() .....'e... or .i~·

Il ~l lo. DX! '"'" ICO),I qual"y and ..~"" I J.-n, ........" ·..r ..h.ract<-r" 'laI of Ihl.
p,,,r mak~ bulky co."...rt<-... and 10..· band nj(ll un....."......, ry for g<"Itllllf
. Iarted In S.';R. \' li t· You ju.t "dd ) 'OU r IIn..a r amp. if you wish. ""nnKt I"
t h,' " nt, ·nna. and ]lX' With the 2O'.l you m"y tal k t hroullh OSCA Il VI ,,"d
VII' E ven Im n....,iw ",i th ..n " up" .......",ing ""nw,.,..,' The IC·.'\02 . • im,·
larly. ma k u... or.,. m..I-<·.... 'n ..'ay.t hal you "'ou ld ha ...·al"'ay. li ked but
..... Id ".. h",'" kf....... In fa"' . ........ a .... "" many Ih , np '" I ry . ,,'. I,k ..
opo-ning a band

Take hald ofS,ngl.. S,d.. Band Ta ke hold of Mm ment . Take ' '' .

Hold itt,.",," ,'''".."".~

IC·21A 14 6 MHz FM lOW tranSC1liver - $399

DV·21 Digital VFO - S299.

IC-21A
• Low intermod, due 10 MOS-FET RF Amp and 5 nelical resonator
filter , plus 3 1. F. fillers.
" I DC modulation control provides for minimum bandwidth and
channel splatter,
• V irtually no intermod, due t o MOS-FET R F am p and 5 helical
cavities in the front end plus FET mille. and 31.F. filters.
• Variable ou tpu t p ower. 10 wans ou tp u t or ano ther output
between 500 mi lliwatts a nd ten wa tts may be selected by an
external cont ro l.
• S.W. A. bridge, buil t right into the front panel of the tC·21A, is an
accura te meter lor V HF S.W.A. bridge. An inval uabl e a id in V H F
antenna experiments '
• The IC·2 1A c c n tems both the 117 V ec a nd the 13.6 V de power
supplies.

DV-21
• The perfect com panion for your IC· 21 or IC· 2 1A, t he OV·21 is a
unique di gi ta l sy nthesize r t o comple te y our ICOM 2 meter station.
The DV·21 W Ill operate in 10 kHz Sl epS over the ent..e 2 meter
band. It can also scan frequencies being used. Completely separate
selection o f the transmit and rece ive is as sim p le as touchi ng the
keys. Release the m ic sw itc h, a nd the receive fr equency is displayed.
There a re also IWO programmable memories for your favo ri te
sim plex· frequencies. You won't beneve t he feature s and versa t ility
of the OY·21 u ntil y ou' ve tried it.
• Advanced Ieature o f Ihe DV·21 - Ihe ab ility to captu re 5 k Hz
sp lit tertiary with a 10 kHz synthesizer. The 0.5 kHz offse t provides
t he mean t o get exactly on the frequ e ncy ; but even in the scan
mode, the channel may be scanned and understood.
• The DY·21 has its ow n built -in 1 17 ec power supply as well as the
a bi lity to o perate from the 1 2 V de line_

Now It's Crystal Clear
Vb. now ICOM Mips _ Ofrw <:~•• of . 11 ,1M ha s ,ws of c hiln"," nysloMS. The_
IC22S ,. the same ou'prfoing radio_.~. COm e to know and I.,..• •• 1M l e22A.
••"eplth.' II i. ,otally c...."•• llndept'nMnt , Zaro crv;ola l• . Solid .'atr "og;""",log
pn.oobleo _ 10 program 23 c hannr l. of your choice " 'ith,,u' waiUng. No,,' rhO'
100M porrforma"",.._.~ demanded come. with lh" con~..nl..nc.. \IOO'~" ,",'anIM.
_ h __ IC.22S. "'u: UIf(J(J



$219.95

BROAD BAND DOUBLET BALUN lor 10
thru 80 Meters Model BN-86
n.. _ ~" .. I'" ' ""',..~...
1>0.."" f ,, _ .... to> ""'~ .. of .ft, __

...... -'''''' -~.
...... .. • 0jM< 'y ..
1 " " I_ t. ,,," ~ ~ ..........."'"
..I "", '_", "" tor ~<'\ 51~1IS

SloW ,\1 , Ib 0.",,, ,"0 242

Hy·G• •n SING LE BAND DOUBLET Mod .1 HO·4

~,,~~,.,j 7 ' ''''h .nd '".",.~'''' ." "", Idod r""" h ,~h , m~
<"" I.. 'ho< " h..,d,· ..".t«! '" ,"".._ t."h •• I"" b '"
"ppm""' , I. ",,,,,1'0 .\, ,,d,,bi< 'n 1>"'''' ....1. """" \'i '
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~ EN D INSULATDRS
lor Doublel~ Mnl1 ~ 1 £1

6-El<ell'lCnt Super Thunderbird DX
'01" 10, 15 and 2 0 Jll'lden JII'Iodd T116DXX

Price : $ 239 .9 5
Th~ SUp"r ThunMrbi ,d TH6DXX off~<s 1M
ukimftl~ io l'ibanM' p",formanc~ and
mecha nical ~Ii.obllity lor 10. I~ ftrld
20 ml'k<s. ~parM~ Hy.Q tra"",, ~lIIunng
" r!l" diamM~' coils lhitl. <kwlop ""
ellC'PptiIoMIy Ie..,.... Lie rlltlO and ~'"
highQ. po o.;d,. puk !""rtorme~on elKh
band wl'-oMher wori<ing ptoonI!' or CW
u cluslve Hy-Ga... beta ......lch. !&<"tory
prel ......d. ins""es max'mum 98,n and
FIB rftlio w~houl compromise. The
TH60XX I""ds w~h ~2 ohm coaxJftl coble
ftnd del;""", """ Iha n 1,~:1 SWR on 0"
b<In<k- .""eclwlnically superior consttueUon
lelllurM la!,,"r ,,,,aged. slolted lublng lor
e.sy ildjustmenl 0UId ~~nt. and
tor ....,r diftnweter and It" wind loading.F" tirc""l.-renee co"",,"""'" clamps
~place wK·lappon.g~ metal SC~
Includes 1ft,9<' dil"Yl~r, heavy gftuge
alumInum boom. heftvy (ftSI alum i"um
boom·to-masl Clomp. and heo"Y gftuge
m IlCh",., 10rrTll'd elemenl .to_boom
brack...... !+y·Ga,"'s "",,rte boNn BN·86 is
.-ec:ommended for """" ..... h lhe TH60XX-

II, " " ,".,-j",,..,. ,,,,,. ",,~I" I .... <1<>""1," ,",,,II, 00'" ," .. II, '" ••
,n,.""'" 1 k :;00 ..." l' F. P .-;"w1,oof . " h ",,, ,n. ,,,.. ,,,,,
,,,,r...-I I~!' ~v,"" ,.... .....,. "'.m......"~""n_
4'''''' """"" .M mol. ,n "I... 50 IIG> l _ -._

<tool ...-.......Oft ....... ",,' ,- .

.. ..".11 I
." 519 9IS

---
- _ . _u .-

Ga",~'age erae ..,
F,om·\o·b-od< ,Mill 25dB "'"SWR ('1 ,eso"""",e ) LeSllhlln Len Ihan

1!I.I 1,5: 1
Impedance 50 ohm. ~O o hm.
Po~1 .fthng Mo. legal lola. le9al

* JII'I"'ch:lnlcal
longest ....ment J I I ' ,,-
Boom lengt h " ..
T....-ninog , adi.... zo 1 ~ 7

W,nd load ill 80 MPtI ", .. 1032 IbI..
Max,m um wind su......al 100 MPH 100 MPH
Net we'ght 571bs. 361bs
Mosl dj,meler acce pted 1'1, "102 '/> " 1'1," 10 2 '/>"
Surface "r~a 6,lsq.fI 4 03 sq. fI

MOOH 58 00 •.,. 10 L~ 20 -10

~. -

_. _ ...., CENTER INSULATOR for

~
_ . ".'" '-' Mult i-Band Doublets Moll el Cl

. ~ ~ 'I.... <)

_ f h "'1*' " ,d.,nd". t_ ~ IL .".., A<x flL'
.....1~ """" II . (16 $5'"

00_ "" 1S'
PORTABLE ANTENNAS
~uQ~. du'~b", conMuously I~~ I n' l n n•• des'OnO<! tor
pe,Ublt app licat ion •. Co n s truCle d to wll" ol ln d ,0u\I" han.
111>" \1 c<>mpl.l. l ~ ' nl ..lated "' ,!" Vi nyl cOIling Can be ben' I '
III ."g'" "" ' lle ut destrOYing or <rael,ng !l<olecl'" f,n ,. 11
Catlnot till acc",,,,l.f,lly """flld o u t

F'Ml"'ncy ,••10 "'Hz l_ 11y ""."'el l
VSWR 20101 .......
loI<I"'O Cod P1a1ed " '''' . •n., """'If. e.IIIl~--Modtl274 -S9.00 ModeI27'5 ~$1_00 tolodol2G9 -S7.00

MOllU 2 BDO to, .., .... 80 1 ,, 100 10 ,." '1.. ,
0 '0 ' '" J80 m., . n I<i"' PO"" <; , pi '" ; \ '0' 549,9'>

-----<...._ -
-~-----

S uper
)·El~mUI Thun6ublrd
for 10. 15 and 2 0 """t~n
JII'Iod~1 TH] JII'Ik3

Price: $ 119.95
Hy·Gaons Supe, J~lemmt
ThundefbilddeMn~perform·

eece on 10. I ~ end 20 _IS. The
TtilMkJ 'ellluln w patale 0UId m.otched
H)I-Q Irops for elKh b-ond. ft" d ~eds wllh 52
ohm coax. H)I ·G, io Beta Molc h presents
lftp" red i mpeda "",~ lor most efficienl
J b-on d m....chmg. and proviMS DC ground
\0 ebminMe p«!'Ciptaticn ot.!Ibc: . The
TIO MIo.J MiYelS maxim....., FIB '4lio.
and SWR """ tMn 1!1: I •~ on
.. bands. b "",""hanil::"'" superior
comtNttion ~lIbnS tapeI' swaged 1lotttd
tubing lor easy ~t'lI , nd "r9'"rduI_,.Comes .,quipped with he..,,
lia4b,," boom·\o·mas' damp !+y·Gain
fe,,~e boIlun BN-1I6 ls .-ec:omme~d fOI
use w~h lhe THJMkJ ,

1"".llod 1.""",",,11, " ' n ,n" " ...I " 11.' ;.." do,,, bM
_" ~ Ih-Q ".,.. d' I,,.,., " b. 11 _." I..n,'~ ..., rn, "'."",
,," '"'''' <100.,"" r" ,, 00n9 ' '1.,,.,...<1 " ...., "«!,,,~u.II,· <''''u f", ....·h boo I ,u'. l.o,~. d,. ""·, ,., « ,,1 ,.,. , ~ ~'"

Oft ·..p' ''''''' lIy bi< lA ' ••,." h",b l,j .....
r..._..... "'......n II, ......._ ...M .1".." '.op -.
........."'" _>l __ .,.j ...__ .. ,Iw_,
_, r «l ~ ,.... ~__• H , , n4ouWr<. ....
......,u. ol~_....IM ..ow\< 1 ~ _
'ho'4tl", _ .._,.- _II .,.j • _ n "'-
."...~ ."tuLaM bg<T><O..... I, k. ~,.j ~"" ~ It'Oo ,.....
1 5 I "".11 "" .... s......... h.ht ~.",b, ~ o'II«!"'"'l' "'"",..
... "1.""".,, .." lJod I......, b,~~ '",f"(1 ~",I", II .I'<I~.""
",d.,,· ,,,,0"-:1 ,,, ~I!, '1><'0. 11,.,·,1, ,.".L"I 7·""'b . ",1
,",.1,,,... ,""'" ~ hom h,~h ,m"",' "",,,1.,- '",.,.... I••h . "
F'O'b ,,, .""",,, ...,, 1. 12 ,,,,,• •

MULTI-BAND HY-Q TRAP DOUBLETS

Hy-Q Traps :lII( ]I!:
• "Imll Honronully o. IS llln rted V
• SIIJ«-Strt"lfh AlumllMlIII Cl~ Wile
• Wealherproof Cenfe, ~"ll [nil lllsu l~on

~fhere~is no~oo

substitute.



CO·2 Cry stal Deck

T X 1448 or TX220B Tf.1.nsmitref Kit.-

De, igned 10 pro..ide m ulli-eh;lnnel o pe rll ion for
the TX~ri.. Ir;lnvnine~ II fel l urU ;ln e" lril ",1
of cOrt U":1S lIt;lt milY ~ wired [0 ~ CD·' cry ,ul
deck fo, 10 ch ilnner !rilmeeive. The U lril conuCIS
mily i lso be used 10 s",ilCh l.E.D . ind iU[o rs. TIw
swilC h h ilS 11 l'O'il ions .

A 0.... "'i ll . ~cil.r using four RF rr.nsiSion.. two d iod. s.
• nd ~ inl.C'.lal c ircu it. T h. RF lr.nsi,lon u e
OlH'rlline ",.11 ~I()W I~i r ri [ines . Ilo wing long k.,-ing
period, w;l hoUl dilm.,•. • Nominill ou lpu l 1% "'illlS •
D... i;llion ;ldjuSled 10 IOKHl . IC . udi o wilh c1i ppinllnd
IC l i..e filler _ All sp u rious OUl pU!S dow n 30d b or mOre _
Tempe rill u re com pe n' i l ion Cry , l.J Ir imm. r _ lener
re,ul;lled OiCiU,i!o r _ U~ ru d ily iYlillble 11 o r 11 MHz
crvSl.J' (1 8M HI fo r 220 ) _ All lu..ing coil, prewounc! _
Predr illd ilnc! [intor<! G· l0Circ uil t.o.n:1

•• •

-:~.,."",,,,

WORK ALL REPEATERS WITH
OUR NEW

SYNTHESIZER II

T~ Synlhnile1" II is a t wo md ll'f fn quenc;y syn lhnizll'f .
Fr.-quency is .dlUSuble in 5 KH t , Iep, from 140.00 MH,IO 149.995 MHz willt
ilS d iJtlu l ,e,doul Ih um b ",lwei , ,,, ilC hinl. T rAno; mil offsets ire d igililly
programmed o<l a diode m Al ' ;" , ;lnd cAn range from 10 KH z 10 10 MH, . No
add i\ ion;l.1 components are necewarv!

Kil •. ..• . . . . . .. .. $169 .95 Wired;l.M tesled $239.9 5

CO-l Crystal Dec k

PA144/lS ·15 Wlott Power Amplifier

POW E R GA IN ; 12 db no min.l , INP UT POW ER ; 2
",.IIS m.~., INPUT VOLT AGE ; 12 10 14 vo ll, DC
.....". Iiv. g'ound , INP UT CU RRE NT ; • •mpsmi~. •
STA NDBY CU R RENT ; ..irlUitly i~ilnifiu.....
INSERT IO N LOSS ; It'ss rhl n 1 db 0.. '.c.i~.
DUTY CYC LE; 5~ o r In i . Comis~ of drillal
,;I• •, PC Board , hUI ,ink . nd.JI compon.m,.

A I.n chlnn.1 rece t..e r c .... sul deck which u tili,.S diad.
, ,,, ilching 10 select lit e c ryst,1 posi tion req u ired .

RPT 1••6 ... IIPT 1108 K.. . .. s..tfil!;.'IIi
IIP T .321 K,' •..•••. . S IS 9S
IIPT I H I ... IIPT 221111

1,,,,0'" w " od. nd , od .• • . . .. . 695 .95
R pT 4326 f. e' ", .... ,,"" ' . ... d . • 795.95

SENSITIVITY .3uV for 20db qu itl ing. SQUELCH
THRESHOLD .2uV. AUDIO OUTPUT 2 'UUl.
STAB IU TY bette r Ih".. - .002. IMAGE
REJECTION 6Odb. SPU RIOUS REJ ECTION
g~. ler Hu n 6Od b. IF RE I ECT IO N 80db. FIRST
IF 10.7 Mhl . SECO ND If 455 Khl . BANDWI DTH
IS Khl "I 3db, 60 Khl "I JOdb (40 Khl willi
o p tion.1 4 pole filter) . CRYSTA L 4S Mhl p.rllilel
i llOpf (HCf2SU hold~ ).

•

RXl 44C or RX220C Receiver Kit

SC-) Scanner

IF YOU ARE

ON 144,220

OR 432

AND HAVE W O RKED A REPEATER •. .

II was probably
this one .

Cllpllble o f ",un,,; ,.,g up to 10 (hlln~h.. SClI n <Xli,..
~Iowi bolh i>dei of .. COtl~e"", l io n 10 ~

monitored .ilhout 1M loUn "l,,<tinC ('","II time tlu
",rrier d,o~ The priority future ,,1I0"H Ihe uwr
10 prog'im lhe sun"". to .elum 10 h is f ..~o.i~

channel whenen . it is "c lj~e.

Complete wit h cabinet, speaker, hardware, L.E.D.'s, a ll accessories and full assembly inst ruc tions.
(Crystals and microphone not tnctuded.]

Build a 2 meter or 220 MHz Transceiver
10 Channel Scanning .. . 15 Watt

You can put it all together for only $219.95

T~ RI'T '"6 RPT 2106 ."" RPT . 31 ...
..It """;00_ .n ""'" "'" moe.".... eo..
_Vd'''''''.. ,. ,0<1. ~ '"" QU" "V com"""""" .
'"u,". ""CH~ENT RE~ I A 61L1TV C" " ul
,nn''';'''d' ,,,., 1.0. ' ....n ~' ''''n '0 \to, ~ ;n,.. ''''' '''''
. "" ron"o' Ite ..t>o'" ..



-49.95
39.95

-49.95

179.95

1S9,Q5

Rpea le r - IS .... . 11 - 2 meter -
fac lory .... ired and te.ted . 69 5,95
repeater - 15 ....a ll - 220 MHz -
fac tory .... ired and lested . 695.95
repe.te , - 10 "all - -4 32 MHz -
facto.y ..-ired and lested 7-4995
2 mete r. 600 KHI spaced dupkxer .
Wfled and tuned to frequency 399.95
220 Mll z duplex e. .... ired and
IUned to fr.quen cy . 399.95

oi.m lu to I'A1-4-41 15 kit ntrpt
25",' Ollt . . ..
oimib, to PA I-4-4/1 5 fOI 220 "1Hz
po...er amp - Slmibl to PA I-4-4/ 15
except I Ow and 4 32 MH z .
lOw in - 140 OUI - 2 meter
amp - factory ired and te . ted
30... in - 140w oul - 2 meier
amp - f.ctory ..-ued and tested

add . oyer 'o'Ol1a~e pro lecl ion 10
you' po ....e. supplies. IS VDC max 9.95
12 VOll - powe' ...pply .q:u b to.
cud "''''' fold hack a m ent
limirin, 8,95
ne",' comme'Clal duty 30 an.p
12 VDC' regu laled power sup ply
....,ea..: . .... / fo ldba d< curre nl Iimil·
ing and oVel vultaJl" ptOleel ion
wired and lested 239.95

OTHER PRODUCTS BY VHF ENGINEE RING

OPlX IU

OplX 220

RPTIU

RPT2 20

RPT-4 32

PAI«125 Kit

PA220/l 5 Kit
PA-4 31/ I O Kit .

PA140/1O

PA1-40/ 30

PS3012

PS3A Kit .

o.v.e.

•

TRANSCEIVERS

REPEATERS

POWER SUPPLIES

CO l Kil 10 dunnel ,e""ive xla l deck
'II! d iode <....itchin~ 6 ,95

C02 Kit 10 cha nne l xmtt deck .... /. ...il' ·h
and trimmers 14,95

CD-3Kil UHF YC.sion of CD-I dedl:. neNed
SYNTIIESIZERS for -4 32 mUhH:h.anMI operation. IU5

CQ R2 Kit oompJete COR wilh 3 seoond and

.- 3 minu te limer< . 19.95
SC3 Kit 10 chan nel aulo-.ca n ada pl.r

for RX wilh priotity. 1995
Cry.I . I. ...·e stock most repea le, and .im·

plex peir. from 1-46.0-1-47.0 (each) ' .00
WALKIE TALKIES

OlD Kil 159 bll. rleld prognmmablie . code
idennrIe, ... it h built-In sq urich ta il

-, and ID limers 39.95
("\\'IIJ . ...ired I nd tested . nol prOJlrammed 5-4.95
CWlD . wired and tuted. programmed 59. 95
Microphone 2.000 ohm d y....mic mIke with

PTT. and ooil co,d 9.95

POWER AMPLIFIE RS

59.95

129 95
29,95

5,95

8.95

39.95

59.95

74,95

TSA

T BA
T BA
TSA

-465.95

-465.95

51S.95

Q4.95

79.95

129,95

1 49.9~

2 mele,. 2",'. 4 channe l. hand
t>e ld r.""iver ...ilh crysta l. for
1-46.51 simplex. . . ..
b. llery pack, 12 VIJC. Y, amp.
b:attery clurg.r .
2 "",Ief. wilh male BNC oon·
neeto,

2 mete'lynlhesizer.lran""ll ofr....
pro~ammablefrom 100 Klh· 10
Mlh. (Mars off..:10 wilh opliona l
.oJ"pl''') . 169.95
...me as aboye. wired and teotcd 239.95

Rpealer 10 mete .
'Tpeater _ 10 m.,er . .... ifed &.
le.'ed. .
,epealcr _ 6 metcr .
repeater 6 meter ....·ired &. lested
.epea te. - 2 meter IS... 
oomplete (Ifts a)'1'tabl .
Rpe3l I•• _ 220 MH . - 15",
oomplete fie.. cry".I.1 .
repe;ote, - 10 ..."" -4 32 '011 \7.
(Ie.. crystab)

IS .mp - 12 volt rCJl,ulaled
JI" .... . r , upp ly w/ CJ"' . w/ fold ·back
cur .ent Iimiling and o.eryolla~e

p'0lecllon
gmt as aboye - factory "'lied
;zn.d lested
25 amp _ 12 .011 rejlUbled
J"'''''er wpply wfa", • .... Ifo ld-boock
cu rrenl limil ing and o.eryoll.~.

proleclion
gme as abewe - faclo ,y wired
and lested

NICAD
NICAO
Rubber Dud .

HT 144 B Kit .

SY" 1I Kit

RpH 32 Kif

T RX 14-4 Kit . calC' and all oomponen.. to bUild
IS .....n 10 chan""llICanm.., 2
mele, tran"",iycr (less mike and
ayilab) . . . . . 219.95

TRX 220 KJI . $lme 30 abo"" ex"""t (0 ' 220 MH z 219.95
TRX -4 32 Kil SlIlne .. abo.e except 10 wall .nd

4 32MHz . . . . . . . . 254.95

SYN II

RPT28 Kil
RPT28

RfT50 Kil
RP'T50
RP'T I4<4 Kit

RPT220 Kit

PSISC xu

PS25CW!T .

PSISC WIT

PS25C Kil

PA250 111 Kil . 2 mete r !''' er amp - kil I W in
- 25" oul ilh sulid Slale ..... itch-
IrtJ . ene. connect""

PA250lH Wrr . same asabo"" - facto,y ...i~
and tested

PA-401 0H Ku . 2 melel po ....e ' amp 10..' In 
40w o ul - relay ....iitehin~ .

1'1\401011 WIT . 'Ume u abo.e - factory Wi red
and le. t. d

PAI 44/ I5 Kil.2""'te'po....e.amp I .... in _
15... oul - less """'. wnnecton
and ....ilchi..,

ensllneerllns
TH E WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX~8C 28-3$ Mill I 101 re""iwi ... uh 2 RECEIVERS
""", 10.7 \-l Hz C1y.~l rille' ~9,95 11. 1'28 Kit 10 IMler RF f,ont end 10.7 MHz

RXSOC )(11 j().6() MHz , ....' ...-12 pok 10.7 o Ulpli1 •• • 12.50
Mllz crystal filler 59,95 RFSO Kit 6 IMle r R F fronl end 10,7 MHl

RXl44C Kit 140· 170 Mllz ICV, en po le o utp ut 12.50
I0.7 Mil l cry.!a I fill er . 69 95 RFl44D Kit 2 met ef RF front end 10.7 MHz

RXI44'W/T. ",me a. above - factory wired uUl put 17.50
and rcsted 114 95 RF 220D Kit 220 Mill RF Ircat end 10.7 101Hz

RXnOC 1(11 216-240 MHz 'Of ... / 2 polie o ..lpur 17.50
10 .7 loIll , or".1f, ltcr 69.95 RF432 Kit 432 101Hz RF fro nt end 10.7 MHI

RX 220CWrr sunc .. above - factory ...'ued io~f~ HI-IF ;"odu!e' in ~llId'e ! i 21.50
and rested . . J14.95 Jf 10.11' Kit .

RX4 ) 2C I' ll 4 32 Mil l rcvr wn JXlIe 10.7 JIOIc elys,a] Filte r 27.50
Milt cry,tal filter 79.95 FM4SS Kit 455 Kliz IF . !age plus I'M

RXCl a~""uo.y filler for aboye .etrlyer de leeto, IUO
kin ~iyes 70d8 adJatrnt ~hannel AS2 Kil . audio and sq....kh board 15.00
r.,t<'~1IOn 8.50

TXI 44B KI1 . lra n,m ll1 ~ r e~Cllcr I "'all TRANSMIlTERS
2 mele" .S 29.95 TX4 32B en . Ira,,,,nill er exciter 432 MIll 39,95

TXI44B WIT.. 'Ume a,abo.e fadury wi,ed TX432 8 WIT ..me .. abo"," . fa~lory .... ired
and le'led 49.95 and Inled 59,95

TX220B K.. . tranmlllle' eXClle. I "'aU TXI 50 Kit 300 m,lI;.... all . compkte 2
220 '.m, . 29,95 meteT lfanSl'lUller.

TX 220B wn. ....me a' abo.... - fact"I)' " .. ed k .. ayn.1 and mike 19.95
.nd leSled 49.95



....

TEN-TEe
11i1r

S S K- l : C hrom",
plated - t29.9~ ;
B la c k Wr i nkle
Finish '23.9~ .

K R50A

M»del 245 CW " ilto.< _ 25.00
Model 2411 Noioe Blank.... ... 29.00
Mod~1 252G Pow. , Supply "-'. 99,00
M<><1f4 262G Po,....r Supply /VOX, 129.00

wav". R F '''",H t me le, . SWR mf l"', Pow....
'eQUlre<! 12·1 5 VDC ill 8 A. mal< . Co nst ruc·
loon. alumI nu m ch.n,,", t op and l, o n. POne! ,
molded p l.-tIC Ilda pa.... l$. Cum hoi'll
~nel . _Inut vInyl 100 affd end " om. SIn
HWO .. ~•• " r " It· . Wsoog,h l 2 1S Ib l .
""'go"ul . Model 509. , , 5329.00
L,_ Amp"'''. Modal 405 159.00
P_ . Supply. ModItI25 1
,W,ll 1'0_' bolh unitsl .•.•.. •.... 79.00
Power SlJpply . Mod.1 210
(Will po_.A.go na ul o n lyl . .. • ..•. 27.50

- .. .

TEN-TEe

$69.95

Memo . ies: O it a n d d ah. Individual d ef . a l
switches.

Padd le Actuation F o _c. , 5 ·5 0 II .....
P o we. Sourc. : 11 7 V A C , SO-50 HI . 6 -1 4

V DC
Fin ish: Cream fr o n t , w a inu l v in y l tO o and

s id e o"n"l trim.
O Ul put : R....d rete v . Con tac t ..t inll ' 5 VA,

4 00 V . ma" .
PaddlM : T or Qu" d . ive with ball bea. ing

pivot.
Side,t one: 500 HI lone.
Adjustable OUI PUt t o 1 volt .
$ ;1. HWO, 2 %" " 5 %" " 8 "' '' ,r.::IIr
W e ight : 1 % lb . . .e.

TEN-TEe

Cod", ' n e tic<! S "'t
with K ey
tllU,O.

3 2 2 -001

ACCES-WRI ES:
Mod.l 241) On..-8i,t y Conv_ 97 ,00
Model 2U 0;';181 R.dnul 197.00

Don't M.b 'Em Lik", 1bI'!y Uwd T o" mUM Ham Ractio Pvftl~ fun.

TRITON IV $6199.00

ARGONAUT . MOOEl 509
Co....." a ll Ama,e u, band. 1().BO me'e,s

9 MHz c'yllal ' ~ I~ . 2.!'> k Hz baffd....,dth. 1.7
sl\ope laclor @ 6I !iO d B p o ,nl$. Powe'
'«lUlled 12·1!,> VOC . 150 m il, .ece....... BOO
mA "a......" a' ....,ed ou ' PUt , ConSl< uetion
alu mInum cha.. rs. tOl) and Iro nt pan••
molded pl.-11C e ffd pane l•. O.am f, onl
Pa<>e'l . _ Inut viny l top and end .. ,m. S'le
HW04 '!" ·,, 13" " 7". Weogh I 6 Ibs

LINEAR AMPLIF IER , MOOEl405
Cove.. a ll Amateu , band, 10-80 mete" .

50 _til out pu l IK"_'. conllnUOlJS SI....

c ha . act., key ers . al uwd in t h", K R20·A .

PRICE $15 .00

KR50 ELECTRONIC KEVE R
A cornpletely au lomatlc elec1,on,c keve, ' ully

adJu51able 10 yo ur .,._., ing 51ylo .nd pre t",e""e.
weed, louch . nd we 'qht ,ng. lhe r. lIo 0 1 the lenglh 0 1

das and d.h, 10 the .pace bet _ en ' hem. Sell con·
trolled keyer 10 tr.nsm,t you, Ihoughucl"",ly. arto<:u
l.tely .ffd .lmo51 ellarn.,...y. The 'amblC 1""""'lel
le.l",e a'low< lhe I....... lron 01 d." and da... WI th
perleclllO""'9

Aro ...:.om.tre _"'t,ng .y51em .::-o."<les inc:,u.e<t
chlo.aettr ID _ ratio at s1_ -.do. dKr......... a.
l he opead OS incr_cl, kaO'Plng In. bilance ba"".n
.moothnUl II to* ,peeds ~nd e.IV to copy hlg"'"
, peed . High ,nle lligih,li t y . nd ryl hml" " .n,"' ,,",on "
main.. ' ....d I t I IISPH'dl. au tO" H",eally

Me..-,eo p<W"ied lor hoth d ,,, . ffd d."" bYl e,I"'"
....y be defealed by s... 1Ches on lhe._ panel Thul.
t he KRSO ....., be <>per.,ed". full boc (oq""",zel

keyer. ... tIl .......Ie..-..ooy or .'. c:o ""' ....... ltype
keyer . All cn.-Kler. ar" ""II-cornpIe. "'9

PR ICE $ 110.00

S P EC IF I CA T IO NS
S p e ed R a ng,, : 6 -50 ..... . p .m.
W"ighting R"t io R ang" : 50% 10 1 5 0 % of

clanical d it length .

M od e l 3 2 0 .0 0 3:
Same as · 0 0 1 "".
cap t with swi t c h 
$9.3~.

Mo del 3 20.001 :
Standard H .......r
D u t y K ",y with
n ickel plat"d hud
. an. no . wi t e h -
U .20 .

~ , po
• &w-. t. oi~. up 10 26 db.
• far A'I1 01' SSH.
• ll yJ'UO" itaell ..I"",,,b cally wh the 1 _ ill tr. n.mitti"t: .
• FET am plilWr p_ " p<'rior e mod..lol prol....tion,
• Ad.anced oolMI -Il~tr e;""ui ll) .
• S;"'P"' 10 iftolall .
• 1m,..... iI,10 1._ fronI .l ourload ..,. .... of ito hudl ." . 11..........

•"00"'" maot PO"'" .......1 f tal ""f"ipmo"'l .

....
e-

M od e l 310-003 :
Standu d K ey.
n ickel plabd h ud
wne. wi t h swi leh
- '8.2~.

E)) () I) l)- -._- e /) :ij'; ,"'~GONA UT..~

~ll"T ,2 ,• • <'Onllnuo". I... ,ne 6· 160
hl~le' r ....-Anlp ' P"'ifr.,.ll y de.i~d I...
lue wilh I Irln ei~", . TIle 1'1'-2 "."n ·
bine, thto f .... lu r 01 t hr " 'rll,luoo _ PT

wit h .... .. otophiotir.t"" .......lroI c i...uill)'
l lul• ......,.;t. it 10 be .dd"" 10 ~uaIl,

any t , '. witJI ""0 ..odi l ion.

'""0 ","no u- "" ..-it t .-.

Now You Can Receive The Weak Signals With The All NEW

For new standards of SSB and CW communication. write for fuU details
or talk it over with your TEN-TEC dllll1eT. We'd like to ten you why '~y

'The IWW ultI"I-ntodei .. fully aotid.m.t e TRITON mUfti tlp"eting twIin"
and • klt _ fun, without the limitll tionl of vacuwn tube..

For one thine, you can change bandf,.ith the flick of. switch and no danger

of off·I'fllOIIRnn! damage. And no deterio..tion of ~rfOrtnanee with alt"'.

B ut that's not all. A superlative 8-pol'" i-f filter and I..... than 2%

audio distortion, tlansmitting and rett'iving, mUM it the lIll'lOOthftlt
and etem-t signal 00 the air.

n.... TRITON IV specific8tionl are impl"l'll".:8b&1'!. For .lu:tivity, lltahi.lity and
recei.....,. lIl!rllI:itivit y. And it hu fesrur...-.....-h .. full CW bt-eU..in, pre-
....lect.able AU::. ofl.-t tuning.~t'" AC powft Rlpply. 12 VDC open!tion.
perll'!ctly ahapo.d CW wa,._ ' onn, buil t-in SWR bridge and on and on.

KR20-A ELECTRONIC K EV ER
A fI n. instrument for all ·• •oun d h ig h p ed o. 
manCe ele<: l .on ic keY Ing. Peddla eetuatio n
fo. ce is fac t ory . d Justed f O!' . y t h m ic smoo t h
k ey ing Cona c i ad ju fl ments o n fro nt .
W e igh t in g fac t o ' fa ctor y I .t fo' o p ti m u m
s m o o thness and a rt ic u lal io n . O ve r- r id e
"SI.aig l1 l key " c o nv" nie n t ly loca l e d f o r
e mphasis. OR S sen di ng c r tu ne ·up. Reed
_elay outPut . S ide ' tone lI"n .... tor w ith
adlustable 1....1. S elf-compl"'t i"", c ha rac t ers.
P lug in circui l boa_d. F o . 11 1 V AC, SO· 60
H I 0' 6-14 VDC. F in il h ed in l;.thm and
w al n u t y; n yl. PRICE $67 .50

KR5 ·A ELECTRONIC KEVER
S imilar t o KR 20·A b ut w it h o u t s id e tone
o l c illato, O' A C p o w", su pply . Idaal f o r
por ta b l". mob ile o r f i.ed s t a tio n . A 9,eat
value that will g ive y ears o f I.a ublef'.
serv ice . Housed In an a tt rac tive Ca" w ith
cr"am fr onl . wal n u t vI nyl t OP . Fo. 6 - 14
voc operation . PRICE $38 .50

KR1·A DELU XE DUAL PADDLE
Pad d le aSIll.m b ly is t h a i u led in t h. K R50,
110used in an au'activ" fo.med alum inum
cas". PRICE $25.00

KR2· A SI NG LE LEVER PADDLE
F o. keying co nve n t ion a l " T O" 0 ' disc re t e

M o d e l 310·001 :
Sta n d u d Key .
nicke l p lat e d h ard.
wa r ",. no switeh 
'6.6 ~.
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COME SEE OUR GIGANTIC NEW STORE!
Plenty of FREE Parking Space

Right off 93 North - Easy To Get To!
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FAX MACHINE BY DATAFAX
We have t ransm itters and receivers. Used for weather charts, hi speed tele type
record ing. Normall y used over the phone li nes. Operat ional when removed
due to upgrading of equipment. On ly a few o n hand and sold "AS IS." Wh en
used over the pho ne lines from weather data system , will draw full map of t he
US with cloud cover and also pressure gradients . Due to the weight of these
machines they must be shipped via truck as they are around 60 lbs. Made for
desk top usc. Made by Stewart Warner Elect. Pi cture is typical unit. when
ordering state receiver or trans mitter. # FAX~ FOB Lyn n Mass.

$7 5.00

GENERAL PURPOSE POWER SUPPLY
A well designed transistorized regulated power supply with man y uses. Eac h
voltage adjus table by a po t. Each voltage fused. 115 volts AC 60 cycle input.
Output (minus) 12 vo lts at 1/ 3 Am p, 12 volts (plus) at 3 Amps, 6 volt s a t 1
Amp ... three ou tpu t voltages. Man y uses .. . as battery charger , o p amp, 5
volt logic supply , o pera te your ca r rad io or tape player, CO set , in the ho use,
e tc . A commercially bu ilt regulated supply for fa r less the price o f a kit.
Shippi ng wgt. 10 lb. #SP-152·L $17.50

PAR ITY DETECTOR
New packaged , made for RCA, detects even or o dd
parity, baud rate 11 0 , 150 or 134.46. Built-in lo gic
supply for the ICs, o pera tes from standard 115 Vac.
Control panel a llows ma nu al o r automatic reset mode
o f opera tion. Alu minum enclosure (not shown)
covers the e lectronics. TTY com pat ible. Ship wt. 10

I"'.~
$12.50

shown aetu;ll s ize

SILICON
SOLAR
CELL

SOLAR CELLS
Designed for the space program , these arc the highl y efficie nt
silicon high ou tput ce ll s. Used for power ing eq uip me nt , charging
batteries. Made by Io n Phys ics Corp . Each wit h spec sheet.

Size .394 x .788 " 65 rnA, .43 V $1.25 12/ $12.00
Size .788 x .788" 125 mA,.43 V $1.60 12/ $15.00

RT 70/G RC as writte n up in
73 Magazine, November ,
19 76. On ly $20.00.

ZEN ER 15V 63 Watt $1.00
2.5 Amp 1,000 piv
diode .. . . .4/ $1.00, 25 /$5
Motorola 1N4001 diode 1A,
50 piv 20/$ 1.00

Plea$e add shipping cost on abOIfe.

FREE CA TA LOG SP·9 NOW REAO Y
P.O. Box 62 E. Lynn, Massachusetts 01904
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S. D. SALES CO. P.O. BOX 28810 · A
DALLAS, TEXAS 75228

Z-80 CPU CARD KIT
FOR IMSAI/ALTAIR

From tht , ..me 1)40pll who Drought y ou tn, '89.9 5 41<. RAM ki t. we were not Ihe f irst t o
In trOClu ce .In IMSAI /ALTAIR campet ib" Z -80 (.I ' d, but .....e CO feel In.t ours h IS t he ties!
detign and qlUlllly .. t the l o w ett pr ice.

The advanced , ...tu'" of tne 2 -80 weh ., lin expa nCle<l lofIt 0 1 158 Ins t ructions, 80eOA
loftwar. comp.Ul blllty, ' nCl op,••:lon f rom .. l in gle 5VDC supply, are .Ill well known. Wh,lt
mIke, our Clrd dlU,fent II t ne lilt •• C••• we t o ok in the hardw'•• design. The CPU c.rd will
.lw'YI stop on In Ml stale. We alia gene rate TRUE SYNC o n ca rd , to tnsure Inill the re sl 01
your system fu nt t l o ns properly , Dynamic memory refresh ana NM I are brought ou t lor y our
use. Belle..I It o r no t , no t a ll of ou r co m peti t o rs h.ve gone to the '"VI t rouble of doing this ,

As ", Iw",ys, t his ki t Inc lu des "'II p",rh
l

eu sockets, ",nd complete Inst ruct io ns for ease of essem
b ly , Bec",use 0 ' our pn t experience w t h our 4K kit we suggest tnat you o rder ear ly , All orders
wil l be shipped on '" st etet first come b",sls. Oe",lers Inqui ries welcome on th is Ite m.

Kit sh ipped with 2 MHZ crystals for existing 500NS memory . E.sily modified for faster RAM chips when the prices
come down. Z-80 M.nual - $7 .50 Separately.

Kit includes Zilog Manual and all parts,

You requested it ! Our first DC operated clock kit .
Professionally engineered from scratch t o be a DC
operated clock . Not a makeshift kluge as sold by others.
Features: Bowmar 4 digit .5 inch LED array , Mostek
50252 super clock chip, on board precision time base,
12 or 24 hour real time format, perfect for cars, boau,
vans, etc, Kit contains PC Board and all other parts
needed (except easel . 50,000 satisfied clock kit cus
tomers cannot be wrong'

FOR ALARM OPTION ADD $1.50
FOR XFMR FOR AC OPERATION ADD $1 ,50

Huge Special Purchase
Not Factory Seconds

As sold by others!

STICK IT!
in your clock

in your DVM, etc.!

The Bowmar ocic-suee. The best reado ut bargai l'l we have ever
offered . Has four common cathode jumbo d igits with all seg
ments and ca lhodes brought out . In creased versati lity since any
of the digits may be used independently to fit 'lour applications.
Perfect fo r any clock chip, especially direct delve units like
50380 or 7010. Also use in t req . counters, DVM's, etc. For 12
or 24 hour format .

4 JUMBO .50"
D IGITS ON
ONE ST ICKI
Cwith colons and
AM fPM Ind~tor l BUY 3 for $10.

BOWMAR 4 DIGIT LED READOUT ARRAY

$3.95$16.95
KIT

JUMBO
LED
CAR

CLOCK

HOUSE NO. TTL
7400 - 8/$1.00 7420 - 8/$ 1.00 74141 - 3/$1.00
7404 - 8 /$1.00 7437 - 5/$1.00 74153 - 3/$1.00
7408 - 8/$1 .00 7438 - 5/$1 .00

Please specify that you are ordering House No. TT L

UP YOUR COMPUTER !
21L02-11K LOW POWER 500 NS STATIC RAM

TIME IS OF THE ESSENCE !
And so is power. Not only are our RAM 'S faster than a speeding
bullet but they a re " OW very low power . We are pleased t o oHer
prime new 21L02-1 low power Ind super fast RAM 's. A llows
'IOU to STRETCH your power supply farther and It the same
time keep the wait light off. 8 for $12.95

S LID E SWITCH
ASSORTMENT

Our best MlI"r . Ineludes

~
miniature and standard
sillS, sln91a and multl
position untts, All new.
first quality. nama
brand. Tty one pack;l98
and you' ll reo rder
more. SPEC IA L 12/$t ,

MOTOROLA POWE R
DARLINGTON
Bac k in Siock!

Lil<e MJ3001 . NPN 8 0V. l OA.
H FE 6000 T YP. TO - 3 casa.
We include a tr.. 723C vol t
.eg. w ith schemat ic fOr power
supply. S PECIAL - S l. 99

S.D. SALES CO.
P.O. BOX 28810 A

Dallas, Texas 75228

CAll YOUR BA NK
AMERICARD OR MASTER
CHARGE ORDER IN ON
OUR CONTINENTAL
UNITED STATES TOLL
FREE WATTS:

1-800-527·3460
Tu n Res idents C.ll Collect

214/271 ·0022

FAIRCHILD BIG LED
READO UTS

A b Ig .50 Inch eft., t o read
cha raoCt er. Now availabla In
ei ther commo n anode or
com m o " cathode. Tal< e your
pick . Super low current d . a in,
only 5MA pa. _ gmeM IYP'
lcal.
FND 510 Com mo" Anode
FND 503 Common Cathode
PRICE S LAS HED I 59c eae

WESTERN DIG ITA L UART
No. TA16028. 40 pi n DIP

Thl l i. a ve rv powerful and
popu lar part.

NEW-$6.95 with data
LIMITED QUANTIT Y

TERMS ;
Money Back GUOillt lnt ... No
CO D. Taxas Rl$idan ts add 5%
II X. Add 5" of o rd... for
postl9l and handling. Ch"d~

under $10_ add 75c. Fore~

ord~: US Funds ONLY!

RESI STOR

~
ASSORTM ENT

% w 5% and 10%
pc lead•. A good m;K
of valuft. 200/$2 ,

50HZ CRYSTAL TIME BASE KIT - $6,95
All th. f..t ur" of our 60HZ k it but hn 50 HZ out put. For use
with clock chips like the 5025 2 ttt.t requ ire 50HZ to gift 24
h our time forrnilt .

SIGNETICS ANALOG MANUAL - $5.95
Just out! From the acknowledged leader in linear
technology. Theory, applicat ions. and specs . on co
amps, timers, phase locked loops, etc. 637 pages.

A MUST For Any Technical Library !

THIS MONTH'S SPECIA LSI
300.00 KHZ CRYSTAL - $1.50

8080A - CPU CHIP by AMD - $19.95
8281 29 - 256 X 4 PROM - $2.50

N.S. 8865 OCTAL DARLINGTON DRIVERS
3 for $1 .00

Z-SO - CPU by ZI LOG - $69.95
MM5204 - 4K EPROM - $7.95

Prices in effect this mon th ONL YI

60 HZ CRYSTAL TIME BASE FOR DIGITAL CLOCKS
S.D. SALES EXCLUSIVE!

KIT FEATU RES :
A. 60HZ o u t pu t with lilCCuracy comparl bl e to a digilll witch .
B. D irectly in lerlKfl w ith all MOS Clock Chips.
C. Super low power consum pt ion . 11 .5 rna !yP.) 55.95 or
D. Uws tetest MOS 17 5tl9l divider IC. 2/510.
E. Elimil"l8tes forever II'le prob lem of AC line glitches.
F. Perfect for cars, beets, campers. or even for portable cl ocks

"'t him field days.
G. Smell Size, can be used in exist ing enclosures.
KIT INCLUDES CRYSTAL, DIVIDER IC, PC BOARD

PLUS ALL OTHER NECESSARY PARTS & SPECS

4 K LOW POWER RAM BOARD KIT
THE WHOLE WORKS - $89.95

Imsai Ind Alta ir 8080 plug in compat ible. Uses low power
st ", tic 21 L02-1 SOOns. RAM's, which are included . Fully buffer·
eo. drasticallv reduced power consumpt ion. on board regullted,
all sockets and parts roercoec. Premium qualitv plated thru
PC Board.
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o BankAmericard

Zip _

Tapes and Study Guide @ $22 .95 (p pd .
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o Master Charge
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o Cash 0 Check
o American Express
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73 MAGAZINE - PETERBOROUGH NH 034.;;.58~ ..;.117..;.7 /

Gift card to read:

Credit card # _
Expiration date _

Name _
Address _

City State _

If a gift. prin t name and address of receiver . Send to :

$ enclosed.

Charge my credi t card:

Please send Beginner's Bargain (s! including Novice e lMs License Code Tapes, Theory
USA!. Fo re ign o rders add $3.00 POStage and h illld ling; Fi rst Class mail USA - itdd $2.00.
TOLL FREE CAll 18(0) 258-5473 o r (8001 251-ti771

I
I
I
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I
I
I
L __
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PLEXIGLAS
CABINETS
Greal forelocks
or any LED Digital
project. Clear-Red
Chassis serves as
Bezel to increase
con tras t o f d igi ta l
displays.

Black. White or
Clear Cover

$6.50 ea . 2/*12.

3"x6"x1 f 8"

JUMBO DIGIT CONVERSION KIT

PRINTED CIRCUIT BOARDS for CT-7001 Kits sold
separately with anembly info. PC Boards are drilled
Fiberglass. soldtt< p13ted and screened with CQfllPOnef1t
layout. Specify for '70018 or , 7001 C (Set of 2) $7.95

CABINET I
J"H.6%"W.5%"0

CABINET \I
2%"H.5"W.4"0
AN Y SIZE/COLOR

RED OR GREY PL EXIGLAS FOR DIGITAL BEZELS

95' ea. 4/*3

60 HZ.
XTAL TIME BASE KIT

6 Digit-LED Clock-Calendar-Alarm Kit
ttns is a complete, top of the line, K it tor t he person thai want s th e
besl. Some of the many features and options are : 12/ 24 lime,
28-30-31 day calendar, alternates t ime (8 sec) and da le (2 sec) or can
dis play lime only and dale on demand , 24 nr alarm - 10 minute
snooze, alarm set indicator , 501 60 HZ. line operation or use with Xtal
ti me base (n B-1 ), built in esc fo r battery beck-up I AC fa ilure, Aull..
timer, CHOIC E OF DIGITS.

Ki t ' 7001B 6 .4" Dig i ts $39 .95
Ki t n001C 4 - .6" Dig its & 2· ." ISeconds) $42 .95
Kit n OO1X 6 • .6" Digil s $45.95

Kits are complete (less cab inet) including PC bo ards , power supply,
IC socket , 9 switches . 16 t rans istors and al l part s required for above
feat ures and ontlons [All 17001 Kits Will Fit Cabinet I Abovt!)

*1195 QTY .
ea . 1·5

50/$J.95

1001 .~. . • .......

-~I""-"-... ... ....-

,
. \.,

12/$1.00

Approx. Size:
1%"Hx4"Wx4lh "O

*995 OTY.12 *1095 OTY .
ea . OR MORE ea . 6·11

6Digit LED Clock Kit - 12/24 hr.

~ JUMBO REO LEO',

..<:QJIUlTl ~
WI,.,. ...oJuS1 " ' U
"""l ...., '''S'

'''"ERy a..CIl·u'
_ l'OW(R ' ''OW" E
OIl 1U NSI'OA1I"C
'RO'" ..ovs( to <;10" ETC

• • ~u o ..t•• REO U O" IEHINO 11. 0 flLlt ll U N' WITM CMIIO.... 111M
• SU TI fllOM fllONT Yl lll H' OOEN IW1TCHES • ,:ant-Mt . T'M. _ MIllT
• IIT1'UlIloI CKIllIlCOA.L G"",,y CAM 0' MOLtlt'D HIGH n ... " "'-"'TIC
• '"' OGI I'OWIII .NI'VT ClIlC UIT1IT _ TWO WIlt( ftO~1IITl' H()()tI;.Uf"

• 0f'110lI.....CQlltNlC1lDfl TO "-""'Il DISI'lAl' 11.1.. _ R.. Oft "'" e-........
• Tgo, OUIllUTT..c .a.tIoIIOS. COMf'()fOENTS • IXCflUNT IMSTRUCTlONS
• _ ......toC'<n ooa.WOl.m.=

COO-UTl.oT ..as.
~ ...._~u

IVIOBILE LED CLOCK
120R 24·HOUR OPERATION

12 VOLT AC or DC POWERED FOR FIXED
OR MOBILE OPERATION.

S'X LARGE .4" DIGITS!

KIT INCl UDES 6-l EORe.ooutsl f NO-359 Red,com. cathodel

. INSTRUCT10 NS 13~~~l:t~~~k Ch~~~~~ 4" DIGITSI

. QUALITYCOMPONENTS l: ~:-~~~~l~r. ORDER KIT 1t850.4 •

. SOo r 60 Hz OPEAATION s-moees
12 24 HR OPERATION 9-Res;$lo" AN INCREDIBLE VALUE!

• o r 24- Mole~ pons for Ie socket
"Kil I850·4 willlumish a complete s e l 01 clock components as listed .
The only add it ional ltema required are a 7·'2 VAC translormer• • circuit
board a nd a ca bine t. If desired."

Printed Cireui'l Board tor kit '850-4 letched & d.-ed t ibefglassl .... .•.. ... ... .. .. ..... ...... ... .. .. .. ..$2.95 '-;;:;:;:;-;;;;-;:-;;-;:;;;;;:;:;o;;""-;-;:-;:;:c;;-;;;;;;;-;,,-,,,~;;;-;:-
Mini· Bnte Red LED', Itor colon in dod< disolrfl okg. of 5 _. .. .......... 1.00 r
MoldodPlugTf.nsf~ 115110VAClwithcordl 2.50
NOTE: EnliteClock may be~ on one PC eo..d or ao..d be CUI 10 remoIed~.

Kit '850-4 will fit PIe_iglft Cabinet II.

KIT OR i~~;;'?~~1MODElASSEMBLED r; 2001

•

2/'19.

'h 'l5 l1l1

:~.......~.

·9'5..

'2350..K'I .8SO-.CP

... SUPER LOOKING
CLOCK!

2/'45.

f!J 7-SEG LED
CO MM ON CATHODE

COLOR HT.DEC PT. PRlA.
fND-359 RED .••, RHOP $ .95
fNO·5lXl RED .5"" RHOP $1 .35
OL·750 REO .6" LHOP $2.95
XAN-654 GREEN .6" NDP 52.95
XAN·664 REO .6" NOP 52.95

CO MMO N ANODE
DL·747 REO .6"" LHDP 52,95
XAN·n REO .3" LHD P $1.25
XAN-81 YELLOW .3" RHOP 51.75
XAN-351 GREEN .3" RHDP $1.50
XAN·361 REO .3" RHDP $1.50
XAN·J62 REO .3" LHOP $1 .50
XAN·662 REO .6" NOP $2.50
XAN-692 REO .6"" NOP $2.50

5132"
tnlCk

rairchlld Super Dilit
FT<0·359

.~ 0.. '"
'_ lID
IIG 0;-. CM.o

-", ,...
_ '~O- llI

95 ; II, 10/19.50
100/179.00

fELEPHONEFOR......r
KEYB O"'RD
eYCt>~otl

SET OF 6 FND·3Se
WITH MULTIPLEX
PC BO"'RD 56_95

25 AMP BRIDGE

~
$1.95 ea. 1-----,=--=-='=---=-==3/$5.00
HIO Ply

~~....."Roo
•..a .•

PC TRIM
POTS

DISCRETE

LED's
.......IOR(O

'211'000_.•
l00II1.!lO

OP ...MPS
JlI UIO

301 7()-f;
~.,

lOt TO Ii".~
1<1, "'·00'
1<1. TD-li

'" ~
-~

I 1.15
, l .a

NYLON WIRE TIES
r Tll·_ '(I];",a
r11l·wR.t.P IOOnl .l'Ii

MOLE){ PINS
lila 01' IOllO , IUO
5TII"'DF1OO 1'-

MISC. PRIME te·,
=C~~~~;~.AMP I.::
"'''' &02H TD-li SH,n 1100 .1Ii

TR...NSISTORS
lH222Vl 70-" MUll
:IJOI1$ TOo~ " 'HIl
lNJ1O'I TO-lI2 " "-00
:lJOOII TD-Il Ml-OO
-..:Ill TO-Sl M1.IlO
20IMn To-IIZ hUll
_ TOoSl MHIl
_, N .l-fU •
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Kenwood's TS-520 has sold itself to
thousands of amateurs the world
over.

The value of its features and s pe cifi
cations are obvious. But just as impor
tant is the kind of quality that Kenwood
builds in. Hundreds of testimonials on
the air attest to its performance and
dependability. You probably have
heard of some of the same glowing
prenee .
The TS·520 operates SSB and CW on
80 through 10 meters and features
built-in AC and 12VDC power supply.

CP T S - B 2 D
cg;;pecifications

fREOI)["'CY RA"IGE : '1-29.' "'11t
11 eG· 10 .......1

MODES use, LSB, CWo FSI\
...P\IT POWE~ 1l»N PEP on sse

1110 W DC on ow
100 W OC on FSI\

""HENNA IMPEOA"ICE- 50-~ _ rb ! ...
CARRIER suPPRESSlOI\I Elel* II , «;I <18
S10E8 A...D SUPf'flESSION Boo,. "'w' ec ee
SPURIOUS RAW lION a..,........ -'60 d8

1_ _ ....... ,...... ...:I dBI
FlECEIVUI SEHs mVlTV : _ ... "- O.2$uY
RECEIVER SEl ECTIVITY

sse ,. _H. / -6 dB)
4 • kH. 1.«1 <lB I

CW o os Uq H I dBI
1 8 kH. c-eo d81

"'''''hopt_ CW hll. ins,alled)
I"'AGE ~"'TIO l fl().l ~ en . Be.te< l~n 60 118

11) ,en · 8en ... 'I>on 50 118
IF ~EJECTIO!'l e.n.. I~n 80 dB
I'OWE~ ~EOUI~EMENTS '201220 VAC,

50160 H' , 13 ' VOC l W l l ~ ~'io....'
05·1'" ecce c""'."'""

POWER CONSUMPllON TranSmtt 280 Wan .
AIICa... , 2f> Wot ' . (P>eal.r. 0 111

OIMH~StONS 13-1 18" W. 6" H
. 13-3116" D

WEIGHT , l!>2 ""118 k~)

C P TS -520
(gJpecifications

MODES USB l SI!. CW
POWER 200 wallS PEP Input On SSB, 160 watt s

DC ,npu' on CW
ANTENNA IMPEDANCE 50 7S Ohms.

unb.>lanced
CARRIER SlJPf'RESSIQN Bell~r 'han - 4 5 dB
UNWANTED SIQ(BAND SUPPRESSION Belle<

'han - 40 llB

HARMONIC RADIATiON B~tle' 'han - 40 dB
Af RESPONSE 400 to 2600 Hz (- 6 ll S)
/lUDIO tNPUT SENSITIVITY 0 25pV for 10 dB

(S ~ N )lN

SElE CTIVITY sse 2 4 kHz (-6 dB) , 4 4kHz
(.60 dB) CW 05 k Hz (-6 dB), I 5 kH ,
(_60 d8) (w,th acc~'50r~ "It",)

fREQUENCY ST/lBlliTY 100 Hz pe' 30
mon",1!'$ alt~, w. tmup

IM/lGE R/lTIO- Better Ihan 50 ea
IF R£J ECTION- Bette' 'han 50 dB
TUBE & SEMICONDUCTOR COMPlE ME NT'

3 tubes (2 . 6 146B , 12BY1A), nc.18
f ET. 44 Irans,.,ors, 84 d""'~.

DIMENSIONS 131"' W. 59 ' H • 13 2" 0
"'EIGHT 352 ills

KENWOOD'S TS-700A
finally fulfills the
promise of 2-meters ...
more channels, more
versatility, tunable VFO,
SSB-CW and, best of
all, the type of quality
that has placed the
Kenwood name out front.

• lAlJi RADiO Inc.
1- 8400N. Pioneer P"rkvw,¥ , Pear/a IL 6 ' 6 14. Phane 309-fi91 -4840 --------------.....
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Vol. I - Co m ponent Testers - $4.95
Vol , II - Audio Frequency Testers - $4.95
Vol. III - Radio Frequency Teste rs _ $4.9 5

TEST EQUIPMENT LIBRARY
A mulfi-volume a nt ho lo gy t hat yo u won' t

f ind anywhere for th ree t imes the price! Th e
editors 01 73 present a complete guide to
t esti ng t ha t is bo th basic a nd co m p lete and
aimed a t ever yone fr om begi nners to amateur
EKtras. Eve ryt h ing fr om how to test diodes t o
fr equency counters. Plus a cumulative index
. .. a ll in 73's a ll new T EST EQUIPMENT
LI BR A R Y Vol. I - Vol. Ill .

VHF PR OJECTS FOR AMATEUR AND
EXPERIMENTER

A must fa. the V HF CP. Opening chapters o n
opera t ing erecuces and gett ing started in VH F .
both AM and FM. followed by 58 chapters o n
buildI ng useful t est equipment , mod,fying eKist ·
ing and surpl us gear. 54.9 5

._-
Tht FIICiIlIlill, Wooi. 01

AADlO CO.UIUIiICATDCS

1001 PRACTICAL ELECTRONIC CIRCU IT S
Tab' s new 1001 ci rcuits is a ll3ilab le for o nl y
$9 .95 ppd. The ne xt time you want a circuit fo r
just about a nything, eat your heart out t hat you
d ido ' t send lor this book the f i'$I time you read
about it. You'd bette. o rder the book right away.
betc-e they run out. S9.95

SSTV HANDBOOK
Th,s e xceuent book tel ls all about it, from

its h isto ry and basics t o the p resent state of
the art techniques. Conta ins chapters o n
circui ts, monitors. ca meras, color SSTV, test
equipment a nd much more.
Hardbound $ 7 Softbou nd $5

___ ~ _ FASCINATING WORLD OF
RADIO COMMUNICATION
Inte rest ing sto ries o f the hi sto ry o f radio
p io neering and d iscovery. Also inclu des the
fundam ental s of broadcast band OXing. A
must for every radio amateu r. $3.95.

7

RF AND DIGITAL TEST
EQUIPMENT YOU CAN BUILD

R F burst , lunction . SQuare wave generators,
variable length pulse genera tors - 100 kHz
marker . i-f a nd rf sweep generators , audio esc,
af /rf signal inject o r . 146 MHz synt hesizer. digi tal
readouts lor counter s. sewral counter s. p-escete r,
microwa~meter. etc. 252 pages. $5.95 .

WEATH ER S AT ELLITE HANDBOOK
Simple equipment a nd methods lo r

getting good pictures from the weat her
sareuue. Antennas. receiver s, mon ito rs,
facsimi le you can build , tracking, auto
matic control (you don't even ha ve to
be bcm e) . Or. Taggart WB8DOT $4.95.

,",I_r._

V H F ANTENNA HANDBOOK
The NEW V HF Anlenna Handbook deta ils
t ne theory , d esign and construction o f hun
dreds of d Ifferent VH F and U H F antennas . . .

A erecncer book written for t he average
amateur wno takes joy in bu ild ing . not ful l of
compleK formulas for the design e nginee' .
Packed w it h fabulous a ntenna proj ects you
can build. $4 .95

Pl-aetiul Test Instrumenu You Can Build
37 simple test mst ruments you can m ake
covers VOMs. VTVMs. semiconductor t llSt ing
u nits, dip meters, wattmet er s, and just about
a nyt hing else you might need around the 111$I
lab a nd ham shack. $4.95

73 DIPOLE AND LONG ·WIRE ANTENNAS
by Edward M. Noll W3FOJ
This is t he first co llect ion 01 virtua lly every
type of w ire a ntenna used by amateurs .
Includes dimensions, co ntmuranons. and d e
tail ed construct io n data for 73 diff erent
a nte nna types. Appendices descr ibe the coo
struc tion o f noi se bridges, line tuners, and
da ta o n m easurmg resonant frequenc y .
veloci ty fac t o r, a nd SWf. 160 pages. $5.50

--

----

2M FM HANDBO OK
Contai ns al most every co nce ivab le c ircuit

that m ight be needed lo r use w it h a repea t er .
All c ircuits axptained in Deta il. All aspects
covered, Irom the operator to the ant en na.
$5.95

73 VERTICAL, BEAM AND TRIANGLE
ANTENNAS by Edward M, Noll W3FOJ

Describes 73 different antennas lo r amateurs.
Each d esig n is the result of t he author's own
e xperiments: each has actua lly been built and
ai r-tested. Includes append ices covering t he
const ruct io n of no ise br idges and a nt enna line
t uners. as well as methods for measuring
resonant freque ncy . ve locity fa ct o r. and
st8nd i ng-wa~ ratios. 160 p ages . $5 .50

IC O p·A MP COOKBOO K
by Wa lter G . Ju ng. Covers not o nly the
tnsic t heor y of t be IC c c amp is great
detail . but also includes over 250 practical
c ircu it appl ica tions. libera lly illust rated .
592 pages, 5 )1, x 8 Y., soft bound. $ 12 .95

NEW R EPEATE R ATLAS
Hundreds of new list ings lin ed by both
location and frequency dual list ing , in-
valuable for your on .. . find those repea ters
as you travel . Th is is t he Q NLY com ple t e list
of repeaters being pub lished. Almost 3000
repea ters listed in th,s issue ... rePeateu from
all over the entire world. o nly $1.95

73 MA GA ZI NE • PETERBOROUGH NH 03458
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HOBBY COMPUTERS ARE
HER E
A n anth o logy o f co mputer
articles fr om 73 - a must if you
loa n ar t icles t o fr iends. This keeps
the easy to read basic infor mat ion
all in one place fo r q uick refer
e nce. Only $4.95

TTL COOKBOOK
by Donald Lancest er , E"plains what TTL is, how it
works. and how to use it . Discusses practical
applica tions. such as a digital counter and display
sy ste m. even ts cou nt er, elect ro nic stopwatch ,
digital vo ltmeter, and a digital tachom eter . 3 36
pages; 5 Y. " BY. ; softbound. $8.95

1-51 Sljolo W - 1I1k' IV".,. bI"" . "''''

OS GQt SOfl"l@you canl.eproudof... and- saw mone!J I

ONL Y $6 for 250, $1 0 for 500, $1 5 f or 1 ,0 00, and $ 20 for
2 ,000.

How can 73 make such bea ut ifu l cards, printed o n the best
c oo ted st ock, avai lable fo r about half the regular cost?

The world and satellite are printed in blue, your name,
address and call are in black. T he QSO in fo rmat ion is a standard
form on the back. DOMESTIC OR DERS ON LY

MY
COMPUTER
UI<fS
ME-
.-~

MY COMPUTER LIKES ME
• , , when I speak Basic . . .Albrechr

An introduction to Basic . . .
si mple enough for your kids. If you
want to t e a ch Basic to anyone
quickly, this booklet is the way t o
go. $ 2.00 pp.

Allow 4 to 6 weeks for delivery .

RTL COO KBOO K
by Don Lancast er. E" p la in s the how and why of
RTL ( Resist or -Tr ans istor LOllic) and llives design
in for matio n that can be pu t t o practical use. Gi ves
a m ul titude o f digital appl icatio ns ranging from the
basic switch to th e sophist icated coun ter . 240
pages; 5 % " BY. ; softbound. $5.50

Computer Programming Handbook
. . . Peter S tark K20AW

A complete gui d e to computer programm ing

and d a t a processi ng. Includes ma ny wo r ked out

examp les a n d h istory o f computers. $8.95

,,-

Softwere & Hardware e"posed
to the co re. Written for t he
non-PhD computer hobbyist
who wants to know whet 's new.
$2.00 eech at newsstand,
$ 15.00 for 1 yeer subscript ion .

What To Do After
You Hit Retur n

PCC's fi rs t book of computer
ga m es . .. 48 differ ent computer
games yo u can play in BAS IC ...
p rograms, descriptions, muchly
illus trated. Lunar landing , Ham
murabi, King, Civil 2, Oubic 5,
"Lax m an , S ta r T rek, Crash,
Market, e tc. $6.95 pp .

IS HERE !

101 GAMES IN BASI C
Okay so o nce you get y o ur

computer up and running in
BAS IC, then what ? Then y ou
need some p rogram s in BAS IC,
t hat 's what. This book has 101
games for you , fr om very simple
t o rea l b uggers. You get t he
games, a descript io n of the games,
t he list ing to put in your com-
p uter and a sa mp le run to show
you ho w t he y wor k. Fun. Any
o ne game w ill be worth more than
the pr ice o f t he book for the fun
you and your fa mily wi ll have
wit h it . $ 7.50 po stpaid.

1976 BINDERS _ Red Binder. with llold letterinll keep your
1976 73'. safe from beinlilort or damalled Each binder holds 12
Issve•. $6.00

BACK ISSUE BUND LE! 73 Mag.azine Classics. issues conta ining
hundreds of articles & crcjects, Great for nOOlel"ia butt•. 20
copies (all different) for $8.00.

BRAND NEW' DICTIONARY $15 .95
This n e w microcomputer dictionary fills t he urgent need fo r a ll
comput e r people , eng ineers, sc ien t ists, industrialists, co m m u n iCl'
ti o n s peop le - as prof essionals , amateurs. t e ac h ers. or students - 10
become Quick lY acquainted w ith t h e t ermi no log y and nomenclatu re
o f " new re v o lu t io n in compu ter co n trol c a p a b il it ie s in " , aa . th at
p erva d e most o f man's d a ily ac tivit ies ,

O ve r 5000 def in it ions and "x p la n a t io ns of terms and concePls
(7 0 4 p ages) rela t ing to m icroprocessors, microco mputers a nd
microcantro lle r • . T h ere a re a lso sapa,ate a ppe nd ices on : p rogram-

MICROCOMPUUR mabi e c a lcul a t o r s; math and sta tistics defi ni ·
rt c o s: f lo w c h art symbo ls an d techniqu es;
binary number sv ste ms and switch ing

Dict ionary &Guide t heory ; symbol charts and tab les ; sum mar ies
of BASIC FORTRAN and APL. In ad dit ion
there os a comprehensive electron ics/
co m put er a bbrevia t io ns and acro ny ms
section.

BASIC ... by Bob Albrecht, e tc .
Self.tea c h in g gu ide to the c om

p uter langu a ge you wi ll n eed to
k now fo r u se with your microcom·
p u t er. 324 pages . This is o ne o f the
eas iest ways to learn computer pro

gramming. $4.95 pp.

73 MAGAZINE . PETERBOROUGH NH 03458



SET OF FOUR
TAPES

only S15.95

NOVICE THEORY TAPES

The ONL Y Complete
License Study Guides

F C C ex ams g o t you scared'
Frunrated bv t heor y fundamentals]
There's no need 10 worry 13' s lou.
L.cense Study Guroes w ill he lp you
breeze through any of the f our tough
examsl They are the ONL Y gu ides wh ich

COlier ALL the material you will have to
know. Many amateur s find that o ne
QuiC k readU'lg through OUf gUIdes is

erI:Jugh to gel them through Wi th no
sweat .

ADVANCED
83.95

•

EXTRA
CLASS
S4.95

AMATEUR
RADIO

AOIIANCSl
C' ASS

LICENSE
ST\JDY
GUIDE

YOu'lI be astouOOed a t how really simple tOO theory is when you hear it
explained o n these tapes. T hree tapes o f theory and one of Questions a OO
answers fro m the la t e st Novice exa ms give you the edge you need to breeze
through your e xa m.

73 is ;nterested in hel p ing get more a mate u rs, so we' re giving you the
complete set o f fe u r tapes fo r t he incredib ly low p rice of O N LY $ 15.95.

Scientists have p ro ven that you learn faster by liste n ing than by read ing
because you can pl a y a cassette tape over and over in your spare t ime 
even w hile you're d r iving ! You get more and more info 88th t ime you he ar
it ,

You can't progress withou t solid funda m enta ls . T hese four hour-long
tapes g ive you a ll the basics you'll need to pass the Novice exam easily .
You ' ll ha ve a n u nd e rstanding o f the basics w hich wi ll be inva luab le 10 you
fo r t he rest o f your life! Ca n you afford to take your No vice exa m w ithout
f irst l iste n ing t o your tap es!

NOVICE
84.95

GENERA L
85.95

•novIce
theory

tapes
Startling
Learning
Breakthrough

Four Speeds AvailableNEW CODE SYSTEMFOUR TAPESforS15.95
S4.95 EACH 6 WPM Th is is the p rattico anywhuro and y o u' ll be more 20 W PM C ode is w hat lIets

tape fo, t he No v ice and Tech. tha n prepared fo' t h e easy vou when VOU go f o r t he
5 WPM T h is is t ho begin- n ie ia" l ice nses. It is m a d e up F CC exam. Extra Class l ice n se . It is ""

ning tape t or people who do 01 o ne sol id h o u r o f code , sent embarrassing to pani", c u t j ...st
ncr k no w the ",ode a t all. It at the official FCC standa rd 1 3 WPM Code gro ... ps because yo u didn 't prepare
takes them thro ... gh t he 26 (no other tape we've hea rd eli'lin. at a brisk 13 per so you yourself wi th t h is tape,
letters. 10 numbers a nd nee- uses these stand;),ds, so many will bo at ease whun yo... sit Tho ugh th is is only one wo rd
es""ry p unctuation, c o m plllte peo p le flunk t he code when down in front of t he steely faster . the co d e groups ar e SO
with practice every step of the t hey are sUdd'mly _ under evce gov€rnment in . pec t or dillic ... lt that YO U'll alm ost fall
way us ing t ho newest bli tz Pre..... re _ faced wi t h c harac- and he starls se nd ing YO u plain asleep copying th e FCC st ... ff
teaching techniques , It is ters sent at 13 '",pm and language at o n ly 13 per. You by co mpa riso n. User . repor t
a lm ost mi ra c ulous' In One spaced for 5 wpml. T h is tape need t his ektra margin to over - that they ca n' , believe ho w
hour m any people - inc lud ing is not memor izable, unlike the come the panic which is u n i , e a sy 20 per r eally is w ith this
kids o f ten _ are able to l any 5 wpm tape, stece t he ve rsa I ;n the test .ituat;ons, fantastiC one b e ... r tape , No
master the eece. The ease of code groups are entirely ra n - Wh en you ' ve spent your o ne who o; a n o;op y t hese tapes
lear n ing gives c o nlid e no;e to dom e hara o;ters .ent in groups mone y and time to take the can possibly fa il the FCC test.
beg inners who m ight other- o f f ive . Practio;e this o ne d uro test YO U'll thank heavens YOU Remove aU fear of the co d e
wise drop o ... t . iog l...nch , whi le in the car, hlld Ih is blIek breaking tlIPll , forever with these tapes,

ON LY 4 for $15.951 73 is in the pub lish ing business, not taPes, so the" a re p riced much lo we r than anyone else cc... ld sel l them, Ha".
you ever seen one hour ClI_Ue, for u nd e r $6? F or 1st o; la$l mail add 25lt per tape ordered ,

TO O RDER, CHECK DESIRED ITEMS FROM THE FOLLOWI NG LI ST:- - - - - - - - - - - - -
0 .... _ 1.001 0 0 SLI O Pl-O<'l'QI Y ....,_. _$<I ~ O Y.' E~_' l."'.... DU e , ,-.. O,c';o_ v _ SI $ ll!i

O R_ 0 ...... .,. OR. _ .., "" - SU I$ D Vol '_ Com_ ' Yot,... _ $O ll!i 0 .... e--.. L,"'''' _S200
0 ""........ O Stylo " 0 Rf oro:! Ooeo'" Y... l Qo : ,aM Ill!i-'!!i D Vol. It _ _ F.-..cv 1. ... _ $0 95 O RT U :.,.,_ - S6~

O V_ _ 0 15O l• .oo1 D f_..._01 O Vol. :n_ "- F~T""""_ "' 95 O TTl Coo_.- M-~

D_~v T_ llt !.Ml 0 §CXlIStll.OOI RJdioCornmunooaho.. _ 53 95 O VHf "'........ H..- _$0 1I§ C_' ToDo"".. v"" ..... _ ....
D Codo T_ DtOOO lS' SOOI "SSTV_ . _16.

o $_ 1$0 ll!il O :lOllO 1S20.00I 0 5011 156.001 0 VHf "-t> - $0 950 _ ...... $MoII.. _ _ $0 ll!i 0 t ll: IIASIC e-._~ - 51~
0 . _ 1$OII!il D :C O'_~_ _ $,~~ O_l$7.001
0 13 .,.,... I...M] 0 2<01 F'" 56.11!i 0 ......... (0.,-. 0 It'lC>>'''UO - I v_ .........;0.. - SIS.OOo e"'SIC _ $0 ~
o 1(lWPM IIoI.1il61 0 n DopoIo ""_ _ $$ 50 0 _ - $0 !lIS o eo-.-.. Pl- ......- _ _ SllI5
o AII '_ lew SIS II!i 0 73 V.-ic.oI -.. ""'........ _ $5.§(J o~.. -~ 0 -..e-- ,... -.' _$4 t!i

Deu.- S..ct.•• - 5001 0 tOOt e.e.,;" _ SII.'" 0 _ ....., - 53-11!i
D 117. 73 e_. _ . 00 O Eo"" _ $<1 .115

_ State=-== =



GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS

Respected wortawiae as
the only complete author ity
for reoio amateur
QSL and QTH intormetion.

• International Radio Amate", Prefi xes'
• Radio Amate", Pre' ixes by Countries!
• A.RRL. Phonetic Alphabet !
• Great Ci rcle Beerings and Charts '
• International "0" and "z" Signals!
• World Standard T ime Charts'
• International Postal Intormation!

• Wor ld Prefix Map!
• F,C,C. Examination Points !
• Where to Buy'
• Te legraphers- Abbreviations!

• OX Operating Code'
• A R RL Cou ntries List'
• At Your Service _ Amateur Radio Dealers'
• a SL Managers Around the World'
• World Wide OSL Bureaus!
• Census ot Rad io Amateurs ot the World !
• Telegraph Codes'
• AMSAT - Oscar Users Directory!
• Slow scan Television Di rectory'
• Reciprocal Licenses!
• Hawaii Included'
• Many Other Feature.'

,/,

/

. 'f}/ !
. - -. I, _ _ __ ____ _ . '.. -~l _

..

',- -:::.~ ,.......,'. ~-. -" ..... ~"._.,
...., ~,,, ·. h" ' ~

..~-....~ ..... , ,~ ,....... ....,_'.-

'" ' .."" '- ' ,
....... ""--
.~ - ... . 'h

~ -....-... -..
'-'0, '_ ......~ ~ '..... ~~- ,........ ~-

"' ..................... --.,-._
. -....~-- -" ".,'--$13.95

PLUS SHIPPING

PLUS SHIPPIN G

$14.95

The U.S. Callbook has over

300,009 W & K listings. It lists
calls, license c lasses, names

and addresses plus the many
valuable back-up c harts and

references you come to expect
from the Callbook.

Specialize in OX? Then you're
looki ng for the Foreign Callbaok
with over 250,000 ca lls. names and
addresses of radi o amateurs out
side the USA plus many valuable,
additiona l features of interest to
the DX'r.

See your favorite electronics
dealer or write direct for f ree
ca ta log to the publisher.

OR DER FORM
" <m P, i" ~ " h Shippin, l u'" P, !<.

U·S . CALLBOOK $14.95 $1 .25 s 16.20

FOREIGN CALLBOOK $13.95 $1 .25 $ 15.20

Il linois reside nts only odd 5% soles tex - - --- -

RA DIOAMATE URII6 kca DO 'NC
~' Dept. B 925 Sllerwood Drive
~ lake BluH, m.60044

N.m. T" t. I' _

Add,." _

Ci' y ~__
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Sli" lip, En<lo>Cd _
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By the- t ime you read this, WR6ABE
will be silent_ 0_ Burt WI!'irH!r
1(6001( rkcirJeod in UtI!' Ottobeor to
shut h is MI. Wilson machifll!' down fOF

6tJ .uys. rather than put up with the
jamming. obsanity and tIa,in/ sl'wNun
~ns o f a hilndfuf of UUM. Some- UUM

,eoport«Jfy have thrNteon«J to WIt on
grounds it ¥Id a ll 'eoptfI!lftlTS i1~ not rhe
propeony of the- 0_ but ,ather. by
tfirtue o f the- lletVia (he-y perform,
have bf.ocomI!' II public utility. Ofll!' lISe¥'

is trying to drum up wpport fOl' II

wparatl!' wit on rhi!' grounds he- had to

buy crystllls to OW the- 'eopNttlT lNId
the- shutdown would mab rhe-m use
fI!'$S. He- claims f ,aud and is deomanding
that the- sy$"tem stay on rM II i, (0
prO(<<t his i" Mntmtmt (see- B, ie-fs).
Ed.

By about 3 am, the T-Hunte,., were
sure tha t their hunch was correct , but
the darkness and ra ther rugged terrain
made any fu rther a t tempt to get an
exact loca t ion a dangerous job.
Around 4 am the T-Hunters came
down off Mt. WilSOfl and arranged to
meet later ;n the day.

Later that afternoon, September 5.
again the T-Hunters headed back up
Angeles Crest Highway to the erea of
the WR6ABE site and brought with
them not only OF equipment but
meta l locaters as well. It took another
few hours. but the winner and chilm
pion of this T-Hunt turned out to be
the ham who located the }amming
dev ice about a quarter of a mile from
the repeater .

Bill Past. nak WA61T F
Panorama City CA

report , obta in two copi l!$. one
for yourself and a second for the
fr iendly local irt$UrarlCe com 
pany.
6 . Colli your fr iend ly loca l insur 
anee agent and beg in the fun
known as making a c laim.
1. Go till yourself iI dri nk .
8. Relax!
The problem of mobile gear ,ipotts

it going 10 gel much worse. Here',
hoping (hilt you don ', become anoth
er sta tistic.

Reprl,,~ from Key Klill and Splat
ter. the official n~(ftret' of the
AIontM:h1Aetts A mateur RiKJio Club.

from PII9tf ' 5

number is recovered. il can be
identified in minu tes t hrough the
police compoul. system. Ham
and CB eilU,;gns .e. of (ll)l,Ifse.
nl)t pul ;010 the computer, thus
mak.ing on the 'POI identiliution
...i.t..... lly imp0s5ible.
3. Fill out iI thelt report.
DependIng on how the local
police opera te, e it he!' they will
come 10 you or you'll ~ to
make II trip to thl! SUllion.
• . If possible, Uke iI couple 01
photogr~ showing fort;ed
entry pomt.
5. Aft« fill ing out the theft

Tragedy On
Mt. Wilson

~WJ'WI!' need ifl{Jf.lt. MJd ani!' of
the- btnt lOurcn is the- club _·
letter. Got oneo' WI!' reoit~'te our
IongstMJding offer o f II fr~

SubscTl'pzioil to 73 OF Kilo~ud in
IIJCChangtl fOF II spot on )"DIM' ham
or computer club neowsJt!tter
mililing list . 0.1'

Late th is evening it WilS d.amat i·
cally proven t hat preparedness and
tra ining in the an of locating. hidden
tnmsmitter can pay a ll . The Mt.
Wilson Repeater A$SOciat ion has been
holding bi-weekly T-Hunts using the
input cha nnel to the WR6ABE repea t
er a nd do ing so wh ile the rep eat er is in
full o perat ion. I cannot th ink of any
more adverse conditions uoder whi ch
to try and T·Hunt anyt hing.

About 5:45 o n the even ing of
Saturda y. September 4 . a rather
raucous noise appeared o n the inp ut
of WR6ABE and sta yed there. later
in the SlIme evening a rather fool ·
mout hed character appeared on the
system claiming retponsibility for this
sickening act against the Sout'-n
Califor nia amate..... community.

A check of the inpu t by varws
stations around the ci ty gave an
appro ximate loca tion lor Mr. Fool
Mouth, but didn't revea l the m uree o f
the raucous buzzsaw noise. Not being
able to hear the interference from the
lowlands even on t he ra ther super ·
sensitiw L-Per OF rec:eiYersconl'leCled
to base station anlennai, the T·Hunt
crew decided to pllly a hunch .-.d yo
check the area of the site itse lf.
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TheCo r
It's A Stand Alone Micro Computer With

Color Input/Output Capabilities All In One Pac:kage.
For Only $2995.

If you're looking for an input device, an output device and a micro
computer ail in one package, you've found it. The Compucolor 8001.

It's here now, in color, on sale for only 2995.

We gave it
amemory
of its own.
And Floppy 'Iape Memory
is JUSt fo r sean ces . Look
at these other features .
BASIC language . 8080 CPU,
8 color CRT Terminal, 8 K
RAM \Vorkspace, Selectable
Baud Rate to 9600, Two RS
232 1/0's, Keyboard with 16
Function Keys, Background
Color, Lower Case ASCII
Characters, Roll , Insert/Delete.
48 Line X 80 Characters/Line ,
2X Charucrer Height , thorough
operating instructions and a
Graphics Mode with 160 X 192
Elements. And our uniq ue Nine
Sector Convergence System
g uanmtt't:s yOll quick set-up,
except ional stabi lity and our
standing color registration in three
to five minutes. If you can fi nd n
better buy in a color Intelligent CRT
and M icro Computer system, let us

know. \Xe t hink "ve've got the best
of both worlds at the best price
goi ng. And we want ro p rove it to
you .

Name your game.
After all, you'll have your very
own personal computer rig ht at your
fi ngertips, For the most sim ple or
complex tasks. Or just plain fun.
The applications are unlimi ted .
Color graphics and computat ions,
check book balancing . educational
instruction. tutoring and a unique
variety ofcomputer games. Like

ScarTrek and Hangman and
Pong . )UU can even sit back and
enjoy a game of chess. Like we
said, rhe app licat ions are
unl imited .

How about a little
demonstration?
You'll fi nd a list ofour
dist ributors at the bottom of the

P"h"' . So drop by and ask for a
demonstrat ion. Get some
answers ro your questions.
And ifyou aren't near one

ofour distributors, g ive usa call .
\X'e've gor the answers. The
Compucolor 800 1. You won't find a
better buy in a color CRT Term inal
and M icro Com puter.

Compucolor Corporation
A subsidiary of

Intell igent System s C o r p. ~

5965 Peachtree Corners East
Norcross. Georgia 3007 1

Telephone (404) 449-5961

CALIFORNIA CALIFORNIA GEORGIA. INDIANA WASHINGTON
Byte Shop The Computer Cente r The Com pute r Systems Hom e Computer Shup Retail Com puter Store

155 Blossom HIli Rd . 8205 Ronson Rd. Cen te r 10447 Chris Dr. ·110 ;\j. E. nnd Street
San J o'\C, Ca. 95123 San Diego. Ca. 92111 .B30 Piedmont Rd., NE Indianapolis, InJ . 46229 Searde, Wash. ')8115

Larry Grihalva Run Eare Arlanta, G<I ,)0305 J ames B. Baughn lim Broom
(40H) 226 -H3H3 (Hi) 292-5 )02 Jim Dunion 0\7) !N4 · .BI9 (206) 524-410 1

(404) 2,, 1· 16') 1 MASSA.CHUSETTS
C omputer Sture The Cu mpurcr M an ILLINOIS The Computer Store Or Contact Us Direct
109 , MiSSIon St. of l o s Ang eles Irry Bitty Machine 120 Cambridge Sr.

')965 Peacht ree Comers EastSan Francisco , Ca. 94103 625 W. Karella ;\jo. 10 1.316 Chll"a",o Ave . Burlingrcn , Ma~ . 0lH03
Norcross, Georgia 30071

AIC~m Oranb~' Ca 92667 Evanst on . Ill , 60 20 1 Sid Halligan
(41';) .-\3 1-06-l0 George Tare Jim Banmsh (6 17) 272·8770 Telephone (404) ·1019 - 5961

( 11)6.B-1222 n12) 328-~00



YAESU Deluxe "101" Series
The Ultimate Station Combination

• FL-l01 Transmitter • • •FR-l01 Digital Readout Receiver

• 160 thru 10 Meter coverage with two auxiliary
bands • All mode operation: 8S8. CWo AM, and
FSK • 240 wans PEP • Reliable. plug-in circuit
boards • Built-in AC supply • Built-in, fully ad
justable VOX • Automatic break-in CW operation
with sidetone • Indicator light for internal VFQ op
eration • Provision for optional RF speech process
or

• Total Coverage: 160 thru 2 Meters with optional 6
and 2 Meter converters • Provision for all mode re
ception; SSB, CWoAM, RlTY. and FM with optional
filters and FM detector • Complete transceive cap
abi lity with all 101 series equipment • Reliable,
plug-in circuit boards • Selectable fast or slow AGe
• Built-in . threshold adjustable. noise blanker
• Better than 1 KHz readout on all bands • Fixed
channel, crystal-controlled operation • ± 5 KHz clar
ifier • Built- in calibrator 25 or 100 KHz (selectable)
• Ind icator lights for internal VFO and clarifier
• Built-in AC and 12V DC power supply

FRG·7 Receiver •

- Our New FRG-7 !And ... For General Coverage
~::::

• Synthesized all solid state hi-performance
• Triple conversion • Continuous coverage: 500
KHz to 29.99 MHz • AC or internal battery with
automatic switching in case of power failure
• USB/ LSBIAM/CW • Drift canceling circuit
• Ceramic IF filters • 5 KHz direct dial readout
• Many. many more super features found only in
receivers at three times its price! see at your dealer,
or write us for brochure

era ro.\liil
YAi W

V Yaesu Electronics Corp.• 15954 Downey Ave.• Paramount. CA 90723. (213) 633-4007
Yaesu Electronics Corp.•Eastern Service Ctr. ,613 Aedna Ter.• Cincinnati, OH 45215. (513) 772-1500



Features Kenwood's brand new and totally unique continuous tone coded
squelch system • 4 MHz band coverage (instead of the usual 2)
• 25 watt output • 800 channels provided by the TR-7400A's phase-locked
loop frequency synthesizer . outstanding receiver performance

~~~~'~~di,~OD
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