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YEARS AHEAD WITH YAESU



•

Here's some of the proof . • •

K4EME - This i$ my second TIl ITON IV, They are excelletlt xcetvers! WAlI CIl - Luv it. Dynamite! W9NXU _ I am very thr illed with this uni l, it is great.
I thin k YOIl have St ooped the field. WAOlYA - I like CW and full breae.tn. (Beautiful ) K3TFU _ I love the unit. Wl3VEZ _ Rig is just great. Combined wilh
yoor service makes . super t .an sce iver. WHOSO - Beautiful radio 10 use. Mogn if icent CW Wter! Just" pure joy. WIIIT _ I have had my TRI TON IV for
two month$ and . m delighted with it. YH1MBY - It i s a very nice rig. W3GT X _ New features very wel come . WOBYC _ 8wgll! one of the f irst TR lTON
II . li ke il so well I updated it with a l ll l i"ON IV. W2T8K - It is absolutely f,ntatti e. WBOOPI _ I am pleased with the rig. WA3GJA _ Very-very-very
nice. Good audio quality. W5lBC - The mos t oulstanding rig I have ever used , KlCJQ _ h celi ent rii , Good Wters. W7BIlK - Very happy . . • gett ing eseeuent Qual.
ity reports . W1CET - Power' lignal reports good. WB1UEH _ I like th e compactness and appea rance. YE318K _ An exceuent rig with superior receivini Quality.
K41YM - I think it is top s, WA4lDt _ I've become so used to dip, pea k and adjust , this TA lT ON is a beaut iful new exper ience. KUIHW - Easy to set
up- works great. K4lXD _ Seems to be very FB r ig. WA7KHE - Fantast ic performance. Thanks for a fine rli. WB4BPG - No problems-fine rii . YEIBl 
Good work. W9HQT _ A ece i~ er belle r than expec ted, CW break-m is supe r. WOAP _ Trl lnend" us tr ensce tver. I appreciate your engineering. WA1ZRO - won
derful. KBSF¥ _ Real nice rig. You thought of almos t every feature and bui lt it in, KQ9DQ - Beaut iful. WBOJlQ - Beautiful radio; however , your ads do not
do justice to the radio, WN5S0H _ Ver y sophist icat ed- EilSiest tun ing r ig e ~e r. Ve ry glad I bought it . K30JY - Very impressed. W4LlP - Ve ry a:ood results .
Put out 100 walls 1$ a:OOd 1$ 300 wall ria:s, WUOQY - t t hink the TAlT ON IV is irea l. W6QXN - Appreciate full CW break·in. WOINH - Enjoy lii ht weia:h t ,
YE3CYK _ I am edremely pleased wilh the clarity of recet ver and aft er puttin a: r ig on the air, recei~ed unsoUcited compliments en the audio Quality of the
t ransmill er, UPNY _ WI$ 3rd in USA, f irst In fourth dist rict in WWCQ ecntes t. wallTU _ Own Arienau t. Both fine ria: s. W4CDA - Compact , lia:1lI weia:h! ,
a: Ood ena:ineerina:. WB2WlG _ TAllO N IV is th e most vemtue CW/SSB radio I have ever used. WB2FMY _ Outslandini. Hii llly pleased with perfOlmance.
WAlACZ _ A . eal nice rii . I hIVe owned abou t ever y oilier make. WUGK _ Wor ks nicely . W84ECO _ I tried this rii . a plea sure to opera te. W....YRK 
h ceUent reports en aUdio. WI8NKB _ Wenderful. W9QPQ _ An excelle nt ril, teve it. W.SOP _ Makes runn lni SSB nets a real breeze. Also good on CW
nets, Wl7IRT _ Fantn lic ril. W4MOB _ Has re kindled my interes t and enth usiu m In Amateul Aadio to an u terlt I hadn' t thouglll possible. It ' ar out dll '
t ances any competi ti_, product at an, price. WI EVA _ Very nice. Been a ham for 45 yeal s and now Solid state per fection. W1RPN - h cell ent rig .
WNOTOK _ TAlT ON IV is a labulous piece of equipment. WSYIW _ Very nice ril WB2lQF _ Wow ! W9l CY _ Tn. for givinl us a FB piece of equIpment
made in the USA. WIGHO _ Very pleased. K4KXI _ Seems to have everyllllni desired . W4Sl _ A pteuure to operate. W1FKF - Greatest ril I ever had.
So far in a mOflIll 34 QSO's .... ithoul Ofle miss. Been a lIam since 1922. W4GYC _ Nothing but complements . WI9UE - Well pleased wltll performance and
simplicit ~ of operation, unl _ Ril is Irea \. WaCNY _ Man-! what a rii . I've lIad this c.1l since 1929, Never $lW anything He it and I've seen tll em
.all! WB1MIU _ Steml like everythini tne S , · ,·· O· _ was lupposed to be af Ofle third Ille price . WNOYNE - I th ink it .s a ver~ goed ril . WB9fTO 
B,eak.in CW il very impress ive. KOCBA _ I believe it is one of the finest HF transceive rl on the m..~ et . I tan· t tell you lI ow plused I am with the noise
blan ker. I can le t on the air f, om my home I tation again lot tlle f irst t ime in • few yun. Other r ill WIth noise blan~efS just didn 't 1I . ck it . WAlYNW 
I am very pleased With lIlii eQu ipment . It il cer tainly of hi'" Qua f it~ . W711A _ hcellent equipment. WBOIIWA _ Couldn' t be more pleased wi'" it. It
certainl~ hu performed beau tifull, and is all I uP~ted and more . WB.QlT _ l ike it very much - ~ee l) up lIle loed work. WNtrY( - Aull~ impressed
willl I,",~I and performllnce. WONC _ Very FB ril. Performl UP to \Ptcilic.ations, lin eHelient des iln . UPBZ _ Alludy have TllHON II and IV. W1KO 
This little " T-4" is smootll II si l ~ .. , I've received lome very flatter ing reports about t r. nsmlll er voice Quali ty and the CW operat ion is tne Ireates t .
WNlnO _ I found th.t tlle TR ITON IV was the best ril on the market lor . round $800. I love it! W1JBK _ II is ablolufel~ fant ast ic. WIFE I - Am amazed
at receiver performance. I thouillt Iliad. top notcll receiver with the H" , .• ! Wtnlll _ You, guarantee iii refre""ina:1y proper , WIMOII - SUre makes
a guy l oo~ twice at his old tUbe type IUr. WUFS _ Finest CW ever, CW SelectiVIty very loed. WB61YR _ Ve.~ $ltisfied with TRITON IV. Just wh.t I Wl$
lookini for to use on my yld'l l. Thankl. WUONP _ Also have .a TRITON II. I .m lliused thaI AI Kahn and tlle ' DId I U,I at T£N·TEC lIlought of the CW op.
erator! WUIIlX _ h ee llent Am.teur iear mee ts and exceeds adver t ised daims . WlI AMJ _ II loo~1i like tnere il nothina: lell to be des ired. It is beautiful .
W6Sf _ TlIe ,eui... funct ion il outltanding. II is superb in tranlmit . WtlY _ In lova " ,th tllil fantllt ic lem. II's so ellY and a pleasure to operate.
WUSN - Very lIappy witll performance. Particulllrly impressed with full break·in and IIIIIt ..e i"'t. WAO IMS _ By f.r tlle bes t r ig I have ever operated. I .m llad
I decided on tlle TRITON IV and not one of the other t ransce ivers on the mllket . WA IHao _ Tl'Ian~ you lentlemen.

Add your name to the growing list. See your TEN-TEG dealer
or write for full de/ails. TEN-TEe ,INC.

SEVIERVillE , TENNESSEE 31862
E:lPOllT,SllS LINCOlN "VE~ CHICI<GO, ILL li0646



one for me. The next time you see
your ARRl director or write him, as.k
that he get the League to work in the
$llrT'll! dire<:tion . .. and make sure he
lets you know what is happening.

BASIS AND PURPOSE:
THWARTED?

While reread ing the FCC regulations
for the umpteenth time - it was
during some work in coopera tion with
t he FCC o n a project to update the
ham exams - I got to thinking about
t he meaning ot the f irst paragraph,
97.1 Basis and Purpose. The language
is so muddled and ex act interpretat ion
is impossib le - a st rategem used by
government bureaus which permits
thei r cont inued growth. while pro
vid ing good Han k pro tection.

The proposed Novice e xam mater ial
seemed to be a bit scant as far as the
basis and purpose of amateur radio
was concerned. It had bo iled the live
parts of 97.1 down to three, so I
looked at the rules to see what had
been omitted . T wo parts had been left
out. One t urned out to be 9 7.1e, the
enhancement of international good.
will. I was sort of so rry to see that on
the way out - pe rhaps it was an
oversight - or maybe it didn't seem
all that important anymore to the
FCC.

The other omitted part of 97.1 was
a legitimate deletion. The actual
intent of 97. 1 is to define the basis
and purposes of t he rules, not of the
amateur service, but since four of the
five parts of the paragraph apply to
both, 9 7.1 itself has come to be
t hought of as being a statement of the
basis and purpose of amateur radio.
This part is most significant in the
light of recent rule changes IIld pro
posals for rule changes. 97 .1c states
that the purpose of the regu lat iOflli is
for the "encouragement and improve
ment of the amateur radio rrvioe
through rules which prollide for
advancing skills in both communica
tion and technical phaws of the iIrt. ~

That seems simple on the face of it.
Yet, as t he ONLY rule applying solely
to the purpose of the rules themselves,
it would seem that it should have a
binding effect on the Amateur
Di¥ision of the Commission when
t hey are preparing new regulations for
enactment.

The rules IhoP.n should f!OC()Ur_

we added ten meter1 and the repeater
usefl~ able to talk from an HT via
two meter1 with amateul'$ all around
South America. I set up /IflOther

repeater lor 2m-20m work and
worked OX while walking anywhere
around town with an HT.

More and more repeater groups
were expanding the services of their
systems . .. some to s;x me ter1. rome
to 220 MHz, some to 450 MHz. All
th is got stopped when the repeater
regulations were made into law . "
and the result has been a serious drop
in the activity on both 6m and 220
MHz. How can we get the FCC to
leave us alone so we can t ry d ifferent
systems ... inven t new mod es ... and
pioneer new ideas?

Fo r a while. after the January .
1974, hearing before the Commis
sio ners. it looked as if the Commission
was go ing to try to turn over a new
leaf and ease up on the rest r ict ive
amateu r regulat ions. They have, to
sc rre degree. fo ll owed through with
this, b ut they 've hardly made the
amateur sewtce an example of deregu
lation.

The FCC migh t work on the basis
o f permitt ing experimenta tion du ring
d iscu $$;o ns 01 rule changes rather than
pro hibiti ng it. If they eventually pro
hibit a certain mode, then we would
have to stop using it. This would be
better than waiting three to live years
to even slart experimenting.

Speaking of the bandwidth docket,
perhaps we would do better if we
comrinced the FCC to do their deregu·
lalion bit by bit instead of in big
lumps.. One of the maior problems
with this docket WlI$ the tying in of
killing amplitude modulation with a
lot of desirable changes. Amateurs
don't like AM much on the low bands.
but they are not completely con
vinced tl'Lat it should be killed off by
fiat. This could prevent experimenta
tion with double sideband techniques,
and these hold greilt promise for
better band densities with less inter ·
ference than anything in ...iew for
single sideb&nd. If we can get five
t imes lI$ many stations in a band with
less interference than we're suffering
with SS8, why should we prohibit
experimentation? Synchronous detec
tion may tum out to be one of the
great undeveloped fields of amateu r
...... ;0 fl , i . " " '" ......t .... " .....,.,Iti

EDITORIA L BY WA YNE GREEN
Since one o f the basic reasons for

the amateur " service" is the pioneer·
ing and inven ting we do (9 7. 1bl, the
FCC is going against its own rules
when it p f1."\lents amateur experiment·
ing and pioneering. Why doesn't some
national club haul the FCC into court
and force them to obey their own
rules?

The FCC has a long h istory of
making it somewhere between d iff i·
cult and impossible for amateurs to
live up to 97.1b. Their recent refusal
to permit ex perimenting with ASCII
on the low bands, using as an excu se
the bandwid th docket wh ic h is under
consideration, is a typ ica l ex amp le.
Here we have a docket which th e FCC
adm its can take several years to con'
c1ude and it is used as a reason fo r
preventing the development 01 ama
teur techniques. Many FCC rule
mak ing procedures take from three to
five years to complete. and amateur
radio just cannot afford to move at
such a snail's pace.

Th is is no worse than the excuses
used in the past to prevent amateur
ex periment ing ... fo r years the FCC
refused to allow amateurs to use any
mode o f emissio n wh ich their moni·
to ring stat io ns were not set u p to
copy. Amateurs were held back for
years in RTT Y developmen ts as a
result o f t his restr iction.

11 the FCC has no real intention of
permitting amateurs to live up to the
ru les as _iuen, then they should at
least be honest about it and delete
97,1b from the regulations ... and
they shoutd ex plain to us why they
have d eleted this..

When you co~ider what amateurs
~ been able to do, despite the
effo rts of t he FCC to smother the
ham creative urge. it is a miracle. I
wonder what might have developed if
we hadn't had to fight the FCC everv
inch of the way?

I'm exaggerating. you say? T,ke ,
look at the way repeater1 developed
before the FCC got into the act. We
had th ings really moving along ,.,
with a repeater network up and work·
ing on a daily basis wIlere , chap
could talk from San Diego to Phoen ix
to San Francisco. I stood on a street
comer in Las VI19il5 a few years ago
and talked with a chap in San Diego,
one in Los A"'J"Ies,. and one in Phoe
",. in .. ,0,,00 1..011'. The FC':C ou t·
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• j:Ompletel sohd stat. c rcullry provides
.taW , Ii) &estlng , ti'Ou elfrN operation

• C anij DC capabil'i y Cin operar. from
.f!..J!, t . boet. Of" al a baM station throu"gfl

S Ul t-'" power suppfy

• M band covereqe (144 10 148 MHt,l
insteed of the usuel 2

• AufomatlCally SWitches transmit frequency
600 KH~ for repeater operatIOn . Just dial in

~~.......---_-....~

~~c~~,~QOD
TRIO-KENWOOD COMMUNICATIONS INC.
116 EAST AlONORAIGARDENA. CA 90248



recent major rules changes from this
viewpoint.

The "incentiYl! licensing" rull!$: In
what way did they contrilxJte to the
advancement of communications Of

techn ical pioneering? The taking away
of band segments to force arnateurllo
go back for a new license exam would
oot seem to be even remotely relevant
to either. The Commission apparltlltly
got carried away with doirtg the
bidding of the ARRL, even though it
_ incoO$istent with the basic man·
date laid doWfl by its own rules.

The repeater docklrt was ITlOSI
restrictive to those interested in
pioneering and technical experi~te
l ion. We've been promised that the
most severely restrK:tNe a$pe(1S of the
docket will be modified. but still _
hid a good example of the C0m
mission going directly against its mo.
basic basis and purpose, • stile<! in
97.1c.

How about recett doclults7 How
much of the clUnge proposed in the
rull!$ can be justified as blinll tort

si$lent with the mandate of 97.10:7
What changes will encour. the
development of communications
,kill,] Will any parts of it IftCOUrage
tech n ic . 1 developments or the
pioneering of new tllChniques? Let'1
rflll lly look closely ill the dockets with
these bestc guidelines in mind . nd
include t hil in our comments we file
with the Commiaion - with 14
copes.

Is the taking .way of ATTY .nd
other such privileges from the Geroeral
class and Tech licensees consirtent
with 97.1c? Will the goal of having
them be telicensed 11 Advanced or
Exper imenter class licenseel in .ny
way be consistent with 97. 1c7 It il
poss ible that the Amateur Divilion of
the Commission has gotten it••i~t.
askew and is aiming us at lome goal
not specified by 97. 1, and it i. diffi·
cuit to see how forcing us to PISS

mo re and mo re advanced FCC exams
for higher clasll!1 of licllnlll il con·
l istent with any of the part. of 97, 1,
though it is easy to see how it il quite
inconsistef/t with 97, tc.

One of the reasons for proposed
rule changes has to do with getting
mo re amateurs. This is a good goal.
undoubtedly, but it is in no way
consistent with 97. 1 - therll is noth
ing whateVer in there about getting
more amateurs. Another purpose hilS
been to QIII1. away from the problems
of faked rnail order licenses.. Th~, too,
~ probably a good goal. but difficult
to justify under 97.1 ... pal1icul_Iy
lince ther1l has been no rNI evidence
that t he problems involwd.re serioul
enough to wart.,t ., enormous
upheaw l.

Since 97.1c saYI the rules should
provide for enhancing communo
tions skills, we must Ilk how putting
restrictions on the use of • liCfflIle
work in this diTl!'Ction. The more
restrictions there e-e, the less com
munications slc.ilIl are going to be
enhanced .. . right?

COMMUNICATIONS SKILLS

What .."iIIeur activities are best for
d eveloping communicationl skills7
Just about "y on·the-air Ktivity,
possibly with the exception of plain
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208 Centerville Road, Lancaster, Pe. 17603
Toll free sales & service. Phone 800-233-0250

In Pa. call 717-299-7221 collect.
POWER SUPPLIES CRYSTALS MARK 3

4. We stock what we sell. It's our policy to ship your
order within 24 hrs. after receipt. We seldom fail to
adhere to this policy. You SAVE TIME!

5. We offer group discounts on most of our products.
If you and several of your friends place a combined
order. you can SAVE additional MONEY from our
already low prices.

6. We stock thousands of crystals for our FM-76 and
MARK·) Transceivers. Our prices are the lowest, our
service is the fastest. You again SAVE TIM E and
MONEY. get on that new repeater fast.

7. Compare prices of used CLEGG equipment with the
original factory selling price. It holds its value. You
SAVE when you buy and you SAVE when you sell.
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2. We warrant and service our products. You save both
55 and TIME. Less than 1% of our transceivers require
factory service. Those that do are nonnally returned
to the owner in less than 1 week. Our warran ty is
liberal, our service charges are minimal. You SAVE.

3. We provide you with a TOLL FREE NUMBER so you
can contact our SALES and SERVICE DEPT. You get
information and service quickly from an expert You
SAVE TIME, MONEY and AGGRAVATION!

CALL US TODAY - TOLL FREE
Place your MONEY and TIME SAVING order now!

I. We sell directly to you. You SAVE the middlemans
markup

If you are planninl the purchase of an FM
TRANSCEIVER, we sunest you consider one of the
SlYllal CLEGG products.

BUY
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old rag chewing, might be considered
beneficial in skill developing.

Sending If'ld receiv ing CW is a skill.
Rapid typ ing o n Rny is a sk ill.
Finding Oscar and making contacts
takes skill . Sorting out the p ileu ps to
get • rare one on ei ther p hone or CW
takes a good d8il1 of skill. Contests
sort o ut the ~ski lled in short Of"der.

What in our recent rule changes has
been added wh ich would teed t o
encourage the de'ielo pment of sk ills?
00 we do better to require someone
to take an e llam and prove he knows
the theory of ssrv before we let h im
get on the air and eceeate with it?
Th is is part 01 wh at 'Mi! 're doing with
Docket 20282, and it seems like non
sense to me.

If we wanl people to develop skills
in working with SSTV, we want to
first o f aU remove as many o bstacles
as possible that are pre¥(!nting t hem
fro m developing these skills. We want
to get them on the air with SSTV as
quick ly as possilJ.le, then they' ll have
the incentive to learn and be in touch
with the people 'Nho can teach them. I
didn't know beans about SSTV when
I went o n the first t ime.

I knew even less about RnY the
first t ime I got on the air on that
mode. but my intern! was stirred and
I soon lellmed a ll I could. Rny was
so much fun tha t I had to know more,
to build equipment and to get o n
more bBnds. We were stuck up on 2m
and 11m in those da Y1 and FSK was
illegal on t he low bBnds. I got on OOm
just strlding merk signals and had a
ba ll. We put an Rn y repeater on 2m
in 1948.

Communicat ions sk ills will best be
developed, I think, if we keep the
restrictions tv a minimum and en
courage new modes, new ideas. and
t he fun of it all. One thing is fo r sure,
and I doubt if I will get any disa!ll"ee
ment on this : The one single aspect of
amateur radio that is just about the
least fun is tak ing an FCC exern.

TEC HN ICAL SK il lS
The more the FCC can do to

encourage a mateurs to ellperiment
and develop new ideas. the more value
the a mateur service will have - and
this is consistent with 97.1 c. Just loo k
at m:lent t echnical developments:
Amateur pioneen are hard at work
with incredible circuits fOf" SSTV,
digital t i~ 10f" Oscar a lerts. Mona
code to Rny conVWI~ and vioe
versa. synthesi rers fOf" evervth i~

computer appl ications for amateurs,
sophisticated repea ler controls - the
list is almost eOOless ... just look t:M!f

the ..ticles in 73.
Instead o f mak ing these develo p

ments more d iff icu lt and hamstringing
us (pardon). the FCC should be fan
ning the flames of interest and enrhu
siMm. They should be co ming o ut
with rules which would continue to
remove more and more of the restnc
tions so we can work with pulse
technOlOgy - with telemetry - and all
t he other lar o ut ideas which might
prove valuable il p ioneered.

We have plenty of band room for
new ideas. Why have we been pre
vented from havi ng repeaters on ten
meters when t he band is virtually
dead? Why are we so restr icted on s ill

meters when that band is a wasteland?
look at the restrictions they put on
220 MHz ... and for what? No sooner
did amateur repeater groups agree on
standards for repeaters than the FCC
shot them down with subband en cee.
t ions.. Insane! Has the FCC WfN had
any success in trying t o read its crystal

ball? And yet. this is what _s going
on . .. they divided up a totally
unused band o n the basis of ....nat
might someday happen, provided
there _ e no e ntceeseee technical
dW~prnerlts ... and that is one
thing you can depend on ... amateurs
wilt come up with unfOf"eseen tech
nil;:al developments..

J ust take a look at the 146- 148
MHz band . . . in t he eerfv 60's that
was and had been virtually deserted
lor almon 20 yea rs.. loud voices were
asking that it be tu rned over to ce.
Then came re peaters, and wit hin a few
years this unused band had mote

amateurs using it t ha n any other ham
band. Use ellpanded very rapidly until
the FCC got in to the act and passed
rules which stopped its growth for a
wh ile , .. then, after the biggest battle
in the history of the hobby, the FCC
(Walker) backed down ....d FM began
to grow again,

let 's t ry and keep the FCC from
putt i"'i through more and more re
st rict ions which interfere with .~
tecr pioneering and the development
of communica tions skills. Remind
them of 97.1c every time they start to
ma ke life d iHicult for us.

CAN HAMS REAllY BE TRUSTED?

Tho ugh I know o f noth ing in the
FCC regulat ions which specifies that
a milteurs be se lf·policing. the fact is
t hat we have done a rather good job
of th is and we accept it as a responsi
b ility . .. some more than others,
unfortunately , I would like to see
more amateurs be serious about this.

The major growth of FM repeaters
o n two meters was almost totally
without FCC interference. The first
react ion 01 amateu rs to mutual re
pea ter interference was one of frustra
t ion . . . then repeater wars . .. and
f inall y the development of repeater
coordinators and repeater councils. To
me this whole thing was an exceuem
elUlmple o f the true amateur spirit.
EYen the hottest o f heads eventually
were c.lmed down and brought
around to a reasonable and cooper.
t ive IOlution to the problems.

It _ this e llllmple that was laid
belore the FCC a t the hear ing before
the Commission in January. 1914 . . .
a hearing demanded by the amateurs
and ignorttd by the A RRl. On the
strength o f th is proof of amateur
responsibility, the ba ll was put in
mot ion to deregu late us. This hM
resu lted in a reduct ion o f about 25%
01 the rules so far, and a lo t more
deregulat ion is under consideration.
These things are monuments to the
trust and for esight 01 FCC Olairman
John Wi ley, Cha rlie Higginbotham and
Johnny Johnston.

The repea ter problem wasn 't the
l irst instance of good amateur cooper
ation by any mea ns. WheneYer erner
gencies come along. amateurs drop
their d ifferences lwhich are many . . .
like any other milled groupl and

cooperate. And older timers will
remember the "gentleman's agrH
ment" as fa r as sideband was con
cerned on twenty meters.. With very
few elfceptiora, amateurs tumed out
to be gentlemen and virtually all
sidebanders kept to the high end of
the band, with the AM on the I~
end 01 the band •.. and this despite
the fact that there was little OX to be
worked from the high end •. . it was
an on the low end.

It is my impression that amateurs
are perfectly capable of making
ge n tl emen's agreements and
keeping them. Some of our sell -pro
cla imed policemen a ren 't as subtle III

we might like, but I'd rath er have I

nerd rattle t he chain t han no one at
all. When you hear t hings going
wrong, for heaven's sake speak up and
see If you can pour some oil on
troubled waters. It may be a guy wit h
his mike up too h igh . . . a chap who
got his switches backwards an d is
calling in the OX band and listen ing in
t he U.S. band ... or someone stretch
ing the bounds of decencV on any

"'""The fact that many amateun have
the feeling that they only have to
watch out for FCC monitoring
stations does not help matte-s, The
FCC would do us a big favor if they
were to an nounce that they would no
longer issue citations for infract ions of
the 1'\llllS, for th is would forc ibly ma k'
all alTWlteurs aware that it is the
responsibi lity of every amateur to
uphold t he honor and reputat ion of
t he group. I think we would very
quic kly be rid 01 the unspeakable
garbage a few 75m AMers are putting
out . , , and the disgusting behavior on
a few l os Angeles repea lers. Even
CBers wouldn't put up with rot like
tha t I

The frequency coordinators lor
repeaters have been pertlculerlv pro
tective 01 non-re peater interests,
odd ly enoUogh. Most 01 them bend
ever backwards to make su re that
repeater groups stay out of t he way of
all the o ther users o f the VHF bands
. . . AM, SSB, Rny, Oscar, Moon
bounce, OXing. meteor scatter, ATV,
e tc. We seem to be in much better
hands when we are governing ocr
selves than when we are depending on
the FCC ... and the action sure is a
lot faster. Manv FCC actions are sped
along from proposal to I'\lle making in
only four or five years, while some
d rag on for eight Of" tee . This is a rea l
drag for .mateor radio, since most o f
our sign ifican t developments sweep in
. nd are accepted by us -V before the
FCC can get organ ized to cope with it
rulewiw.

The FCC react ion to repeaters was
a good ellample of their fast work , . .
by the time they got around to
screwing up the works (royally} , re
peaters were too big a deal to get
killed o ff. Obviously t he FCC does
not read its own ru les . . , as I have
written ea rlier , .. whe re t hey are
supposed to encourage amateurs to
pioneer and invent. Even in 91.31
they define the amateu r rad io service
as "a radio communication service of
wl f- t rain ing. iotercommunication, and
techniCll I invest igat ion carried o n by
amat eur radio operators.." Note that

techn ical investigation part and ask
any old-timer how many t imes the
FCC has done just about everything in
its power to stall same,

Amateurs" left to their own ends.
might come up with wen more
fantastic developments than they '-ve
already . .. and, in eate you '..., Ior
gotten, chalk up FM, NBFM, SS8.and
SSTV (10 .mat else is there?! all to
amateur inYenting and piof'Ieering. For
years the FCC prohibited any IITWI~ur

transmissions ....n ich could not be
copied by all FCC monitoring stat ions
· .. how about t hat lor locking the
door on developments? If we 'Mi!re
permitted to be our own bosses, and I
don't mean via ARR l . I th ink we
could set up our own system lor
coping with t he needs of progrll!ls . , .
and o n a speed wh ich would be more
988red to real ity .

Why did I single out ARRl t here?
Thei r record on repeaters is ty pical
, ., and a model of what service we
get Irom them. They tried to ignore
FM and repeaters /or yearl ... then,
when it could no longer be ignored,
they tried to step in and like control.
Their recent ARRl band plan /or the
repoellters has battles going on all
around the country because it is 10

out of touch with relliity. ARRl is
great for what it is designed for : radio
relays. Their traff ic system is f ine and
• service of which to be proud. Their
record in other areas is uecrable,

If we can't get quick lCtion from
the FCC on our nHds . .. and we
can't depend on the ARRl, what can
we do? To whom can we tum for
help?

How about starting with our re
peater councils . . . we have them
spread all around the country and
they are a lready responsive to t he will
of the grass roots via represen tatives
Irom the repeaters they serve. We
might set up a yearly meeting (or
every ot her year) where each counci l
wou ld field two representat ives to
dec ide u pon the "gent~men's agree
ments" for t he rexr year or two. Th is
would give us speed and responsive
ness.. It would keep the cost dawn,
too, since there might be only about
lorty or so repeater councils involved

On the other hand we might do
better with a week·1ong nat ional con
vention where the delegates were Ier1t
by interested clubs. This act ivity
could become a major activity of most
ham clubs ... in which cue _ could
have a couple thousand delegates
gett ing into the act ... probBbly IIYIlry
two years. That would be I tru ly
democratic system.

When you stop to think about it, a
structure starting with the local clubs
ellpressing their views to a council of
c lu bs makes a lot of sense, And a
group 01 &l de legates might get a lot
more work done in a shorter t ime
than 2000. The ITU system 01 break·
ing problems into separate commit tees
for discussion gets th ings done Quick ly
· .. then the committees br ing the ir
recommendat ions to the whole group
for ratif icat ion.

In order for the actions of a con
lerence such as this to have any
validity, we would need a mandate
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C'mone Texas Salt Rat ...

used o n CB, an d the amazing {rowth
of outlaw activily and the TVI·RF I
problem is the result. ARMA members
were told by high-placed FCC officials
that the mistake would never happen
again. Manufacturers have played their
part as well. The smell of easy money
has impaired the judgment of more
than one company. The FCC, 73 has
learned, has a list of the " pirate"
manufacturers. bot cannot stOp them
from making broadband amplifiers of
Questionable Quality under the guise
of eo through 10 meter coverage. The
"catch 22·· i$ a loophole in the FCC's
ban on broadband amps to allow for
amateur coverage 01 10 meters. Of
course the quick buck manufacturers
got around it by induding band
switching for 80 throu!tl 10 meters,
switching that in most cases only cut
power output down on all bands but
27 MHz! FCC tests have shown some
pretty qUl!$lionable engineering on the
broadband amps, like tricks to build
up forward power on bYilt-in swr
bridges lin one caw pure ac _
coupled into the c ircuit II. Another
FCC amplifier test reportedly found
power output in el(Cl!SS of 300 Watts.
but when a 27 MHz filter was put
across tile output, the rf at 27 MHz
WI$ down to about 40 Wattsl l lt's not
hard to understand where all thote
TVI complaints are coming from, is
it?l The thing that really hurts on the
FCC end is the placement of adver·
tising lin other ham magazinesl for
t hese bootleg Iinears. In the absence
of a viable ham radio lobby (like
ARMAI. the FCC really didn't have
much choice bu t to plug the loophole,
to ban linear amplifiers capable of 11
meters.

By the time this issue reaches you,
a rule making proposal will probably
be public, It could mean legitimate
amateur amplifiers will stop at 15m,
or traps will be built in to prevent
operation on 11m. It will nor stop
hams from home brewing their own
10 meter amplifiers, and it won't
outlaw ell.isting equipment, It will
require type certification of ccmrner
cial amateur equipment, a burden the
manufacturers have assumed for soma
t ime was on the way.

Okay, you 're saying, a ban on
newly manutectured linear, covering
11m won't clear up the TVI mess .. ,
and you're right. But it will. argue
FCC staffers. stunt the {rowth of out
of band activity and power /Imps on
the regular CB channels. The second
step is education, using the same
approach that', 'oIIIlOrked with ham
r;tdio - peer pressure and self-regul.
tion. It may not be long before TV
ccrnmercials and magazine ads begin
pushing legal CB operation. Maybe a
"Smoke y the Bear" char'&cter _ning
CBe~ that the guy, running amplifiers
are only hurting eYerybody else since
they mop up several channels at a
t ime.

Another thing: A lot o f the out of
bander1 llind regu lar C8ers as weill
think of them!ll!lYl!'S as hams. They use
a peculiar mill. of ham and CB jargon
in a format typical of our beloved
(~d often boringl aso. When blind
folded, most of us would swear we
were listening to 75m if it WiISrI't for
an oceasional " mercy sakes·' or "come

receivers. Senator Goklwater assured
the ARMA ccrnminee he 'd try again,
and support them in every way pos
sible.

Back at the FCC. the comminee
memben were hard I t 'oIIIlOrk tryiflij to
win delay of the linear ampl ifier bitn,
in hope-s of suggest ing engineering
sol ut ions. ' We're 'oIIIlOrking on the idea
of pre ·fi ltering wilh an B pole filter to
eliminate 27 MHz." says Dentron 's
Dennis Had. " If d isconnected it would
h~ to totally d isable the amplifier .
because the FCC won't st .....d for any
more ea,ily clipped jumper wires. " At
deadline , engineers in Ohio, Pennsyl·
vania. and California were working on
such I system, along with several
other ideas, but the question of a
delay rested with the full FCC, which
was scheduled to meet on the subject
January 26th.

In Had's words, "We told them
they'd waited two years, so why not
put it off another 45 days?" ARMA
was also working on point of sale
control to prevent non·licensed people
from buying equipment. Had says
such controls would have to have
regulatory backing to avoid problems
with the Federal Trade Commission.
{The manufacturers, by refusing to
sell gear to offending dealers, could
open themselves to legal action with·
out federal backing.l Had told 73 he
was OPtim istic , but rea listic , on delay
ing the linear ban . As he put it. "It
may have gone 100 far before we got
there: '

Al best then , the notice of pro
posed rule making on the linear ban
may turn out to be more general then
it would have been if ARMA d idn·t
get. to the FCC when it did. The n.ttl is
that the manufactUl"efS are afraid the
FCC will bow to the Capitol Hill and
broadcasting industry pressure ... and
make a move des igned to be ex
pedient, a move that could really hurt
ham radio in the fut ure. That , by
every ~sure we cou ld lind in
preparing t his rl!fJOrt. is not the FCC's
intent ion. As one member of the
ARMA rommittee put it, "TheY'1Il!
got a problem and they need a solu
tion ... and they don 't want to
cripple the harm in solving it."

At the root of the int..-ference
problem is the FCC', placement of CB
on the 11m l:8nd . It made it all too
easy for amateur equipment to be

eleventh hour, <Kld ham radio ha, no
\obby in WiKhington {ARRL can't
lobby due to i1$ non-profit statu,l .
The o rganizers of the SAROC meet ing
lOentron', Dennis Had and Bob
Levioe! suggest formation of a man
ufacturers association. and the group
is fou nded. It 's called ARMA, the
Amateu r R;tdio Manufacturers Asso
ciation.

ARMA was formed to I!'Ocourage
h igh standards and ethics in the ham
radio industry, to promote the general
growth and welfare of amateur radio,
10 work toward favorable rule making
and legislation for the benefit of
amateur radio, to function as liaison
between the manufacturers and the
FCC, to encourage public relations
functions for the industry, and to
collect and disseminate market infor'
mation to the members. Two classes
of membership were set up: full mem
be~hip for domestic manufacturers
and importers, and associate mem
bership for publishing organizations,
dealers, and other interested parties.
The list of organizers reads like a
"who's who" of the ham radio
business.

The week after Las Vegas, ARMA
sent a four man committee to Wash
ington. They were able to see several
FCC Commissioners, Senator Barry
Goldwater, FCC Chief Engineer Ray
Spence. and Enforcement Chief
Richard Smith. One of the committee
members, MaN Druskoff IVHF Engi
neeringl . described their greeting at
FCC headquarters this way : " They
wanted to know where we'd been,
where we were whef1 they needed us, "
The committee leamed that the linear
ban proposal had been _itten by two
FCC staffers, without the benefit of
o utside ham help. Few specif ics could
be learned about the proposal beca.lse
it had gone so far along in the FCC
hopper. rushed through, in fact, in face
o f i~ing complaints from Capitol
Hill and pressure from the all ·power·
ful broadcasting lobby. The broad
caSlers. ARMA learned, were 'oIIIlOlT ied
about lost revenue a' TV viewers
switched t o channelS not affected by
the CB interference. The TV lobby,
Senator BaITY Goldwater K7UGA told
the committee, i$ so Slrong that it has
twice m.....aged rejection of his bills
limed at forcing bYilt·in high pass
filters and better sh ielding of TV

The scene is a Washinglon cocktail
party II the home of .... inf luential
CO<'9essman. Gue1U from government
and busi"", a..e milling about..
socializing .,d discuuil'lg the iSsue1 of
tile ct.v or ..mlever. Suddenly the
low volume of • 1oסi1 dinner mUiic
FM station is shattered by the cleaf~n

iog roar of undemodulated single side
band : " Come on Tel<lls $alt Rat ...
this is the MarylWl<! Gre_ Monkey
.. . you got a copy?" Two blocks
from the congressman's home, a CSer,
operating illeglllly l;IUt of band with III
broadband linear amplifier, strains his
ears against the static, then starts to
call ilgain: "C'mone TEXAS. Va got
this here MARYLAND state
MARYLAND ... MARYLAND ...
MARYLAND, C'MONE7"

The cocktail party. by this point,
has shifted gears from the issues of the
clay or whatever to "those damn
CBerJ," or worse, "those damn
hams." The congressman, hiIP1y irri·
tated, is on the phone by the lime our
CB friend cranks up the power for call
number three, calling an aide to FCC
Chairman Richard Wiley. "The lolks
back home have been writing me
about this damn interference," he tells
the aide, "and it', high time you guys
got over here and did something about
it!"

Needless to say , the congressman
and a large number of his Capitol Hill
colleagues have begun to put the
'HOOd to the FCC. When congre!iSmen
talk , t he FCC listen$. And what the
FCC has been hear ing a great dea l of
lately are intllrlerenee complaint$. In
fact, l~ Apr il the FCC stopped
counting them after passing the 100
thousand marl<. The axe i$ aboot to
fall. and amatetJrs elll!rywhere better
be sure they 're no t in lhe way , be-
cause it is much liter t",-" moll of us
th ink.

Meeling room #6 at the Hotel
Sahara 's Convent ion Space Center in
Las Vegas: Th irty ham r;td io eq uip.
rreee manufacturers. worried over
press report, of an impending linear
ban .,d type certi ficat ion o f ham
gear. meet with FCC reprewntatilll!
Dick Everett. They Ielm a proposed
rule making is on Cha irman Wiley 's
desk - in general. it 'oIIIlOuld b., the
manufacture and sale of tinNrs
capable o f 24 to 35 MHz aperation
and force type a<::ce pt..-.ce. It i, the

: u
visiting views from around the globe
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RFI/TVI -An Analysis

on blll:k." Listen for yourself both
above and below the 11m bar"ld ...
the typical SSB aso cover,; t he
WN!her. equipment, an tenna5 ... ar"ld
somelimes _al lhousand mi les. We
st ill don't know if it was a jo ke or
what. but the Post O ffice recenl ly
delivered a SWISS CB a SL addressed to
a Peterborough CBer l (We still haven 't
found the CBer .. .l

Fact is, it's those guys, with stat ions
rivaling man y amateu r install ation$"
who are the pri me Cflr"ldidates for ham
rlldio. RBilching t hem is the problem.
The best wlly to do it is on the local
level - include a welcome to CBen at
your nut auct ion or l'wImfest. Be sure
,t1 PR mentions , local address or
phone number to find out more about
ham radio. And don't forget the
shopping centers - a good exhibit and
a few friendly c lub members can go a
long way. Another idea is to hand out

Radio frequency and electromag
netic interference from a phenom·
_lIy growing number of sources.
such as ca sets, consumer elect ronic
devices, video games, ccrnputees,
switching power supplies. ignition
systems, and industrial, scientific, and
med ical equipment. has reached pro 
port ions beyond the e ffecti ve contro l
of the understaffed Federal Commun i·
ca tions Commissio n.

The ma jor ity of complaints (87%1
of interference to home electronic
entertainment equipment involve CB
transceivers. C8 units have interfered
with nearly every mobile and f ixed
commu nication _rvice, including
business, industrial, 1_ enforcement,
utilities, aircraft, and other public
salety devices.

However, CB is not the only
culprit , as garage-doo r-open er trsns
mu te rs, ind ustrial rf heating, medical
d iat hermy equipment, co mmuni ty
anten na te levisio n syltems, super
PQwer FM stations, and auto ignition
systems contribute their share of RF I.
Compounding the RFI / EMI problem
for the FCC is the appearance of
millions of potent"l s:lUrces o f imer·
ference from consumer devices such as
video games, computers, switching
power supplie$" etc.

To combat th is problem, the FCC
has ta ken two steps, the f irst be ing the
ado pt ion of stricter regulations for
RF I emitte rs like CB equipment. Also,
the FCC has proPQsed revisio ns which
will strengthen t wo crucial sections of
its regulations, Parts 18 and 15. The
former regulates industrial, scientific,
and medical equipment, ....toile the
latter cover,; devices with low power
intentional rad iatiorl, such as wireless
intercoms, and devices with unin ten
tional rad iation, such as electronic
games.

Histor ica ll y, the FCC has co n
sidered the emitters of interfe ring
rad iat ion the vi llain, bu t wit h emitt ers
growing by the millions. it is now
considering imposi tion of regulations
requiring the manufactu rers of con
sumer entertainment electronic equip
ment to make their products RFl fEMI
proof. At present, the FCC has no
lega l authority to do this, but an
amendment to Section 302 of the

back issues 01 your favorit e l'wIm
magazine (ar"ld copies of the Othel'"
ones. too). A lot of hams are doing it
already. bet I haven't heard of any
club$ distr ioo ting magazines - if there
are any int erested, drop me a tine.

So, in the midst of proposed bans
o n linear ampl ifiers above 24 MHz,
type acceptance o f ham gear, strong
growth in the a mate ur ranks, and 40
cl'wlnnel CB, what's the future of ham
radio? It hin to be positive.

For one thing, there are the FCC
a$$U rances thaI CB allocations and
!'lam bands will never be placed nea r
enough together to cause the kind of
problems we've seen on 11 meters.
That's led to several sighs of relief
regarding 220 MHz and Class E. lAs
reported last month, A RRL ho pes to
swap the 900 MHz WARC allocation
for CB allocations at 220 MHz.1 We've
also heard of test s going on to deter-

Communications Act would rect ify
t his.

At present lhe harmonic suppres.
sion requiremenl for C8 transmitter,;
is ·60 dB below the carrier. The CB
manufacturers claim that lhis amount
of suppression in II legally operated
transmitter w ill not cause RFI to TV
sets, and when il does happen, it is the
fault of t he wide-open front end of
the TV set. However, Joseph
DeMarin is, direc tor o f eng ineering for
GTE Sy lvan ia, d isagrees. He states:
"The filtering and shielding o f a TV
set is an o rder o f magn itude, or more,
better than the state of t he art of CB
tl1lnsmitters."

Less known is the fact lhat the
radiation from oscillators of C8 reo.
oeivers has been creating interference
problems fo r three public services : the
Power Rad io Service used by electr ic,
gas. water and steam ut ilit ies in the 37
MHz band; t he aircraft services band,
100 to 135 MHz; and the Forestry
Conservat io n Service o perating on
151 .205 and 151 .400 MHz.

Int erference to Power Radio Ser
vices stems from the heterodyne type
of frequency synthesis used by many
23 ·channel CB transceivers. To
minimize the number of crystals, the
23 oscillator frequencies are obtained
by heterodyn ing the outputs of two

oscillators. One uses crystals at 3 ? 6 ,
37.65. 37.7, 37.75, 3 7.8, and 37.85
MHz. The other has crystals at
10.180, 10.170. 10 .160, and 10 ,140
MHz for a combined total of 23
channels.

The 37.6, 37 ,7 , and 37.8 MHz fre
quencies happen to be those used by
the Po wer Radio Service. To alleviate
interference o f all three services, the
FCC amended Part 15C by adding a
new Section 15.59 that requ ires the
certification of C8 receivers to new

mine how useful 900 MHz would be
for CB, with interesting results. T here
is, of course, no skip, and coverage
seems comparable to 27 MHz. It's
only logical to see 900 MHz CB
repea ters. complete with actcoetcb, in
the fu tu re.

But wha t about 10 meters? Ind ica
tions are that the 1055 of newly manu
factured commercia l amplifiers fo r
10m will not slow t he band's growth.
28 MHz, according to sources both in
industry and government, would have
been opened to a new -elas of
licensees months ago, if it wasn't for
the tremendous volume of CB and
ham applications coming into t he
Gettysburg computer facility, It all
begins to lit togethe r: multiple choice
code e xems, expansion o f Technician
and Nov ice class p rivileges, the dro p
ping of " N" prefixes for Novices . . .
the Com municator c la5$ is just around
the comer, and it loo ks like 10m will

low limits of oscillator radiation. The
manufacture of CB receiver'S not cert i
fied to meet the new requirements
must cease no later than Aug_ 1, 1977.

Illegal or bootleg rf amplifiers in
crease the C8 transmitter many t imes
its legal 4 Wan lim it. Thew ampl ifier,;
are made allllilable to CBe~ by a few
irresponsible CB suppliers who manu·
factu re amplifiers, ostensibly for ama
teur use, bu t which can be dr iven by
o nly 3 or 4 Watts. As most amateu rs
have exc iters with abo ut 100 Wan
capability, the subterfuge is quite
obvious.

To help combat boot leg activities
and other sources of C8 imerference,
the FCC's Field Operations Bureau is
investigating, random selectiorl of TV
imerference complaints. It is tongaged
in the following activities:

1. Monitoring a CB station unan·
nounced to determine if a linear
amplif ier or other illegal eccessorv.
s.uch as a VF O or power mike, is used .

2. Inspecting C8 station equipment
fo r spurious emissions through the use
of s.pectrum ana lyzers.

3. Inspect ing a complainant's TV
receiver for received signa ls and anten
na Quality.

4. Install ing high pass filters on the
TV receiver and low pass filters on the
offending C8 set .

5. Making a neighborhood survey
to deter mine the impact of inter
fere nce on the local area around a C8
set.

Most of the FCC regulations
govern ing consumer e lectron ics de
vices and equipment apt)Bilr in Parts
15 and 18 of the Commission 's ru les,
but Part 15 has not been amended
since 1948 , and the basic technical

be lidded to the previously discussed
220 MHz allocation for Communica
tors. (In the same vein, the FCC
would probably consider granting
Technic ians equal status on IOm,I

The implications o f a ll this for ham
rad io are unclear. For one th ing, t here
are too many varia bles to be sure
Co mmunicator c lass licenses 'ill
become a rea lit y in the near futu re,
Fo r another. we don't koow whether
the 220 MHz fo r 900 MHz swap with
the CB intl!l'esn will work (that
largely depends on those 900 MHl
tests we men tionedl . Tnere is also t he
question of WARC, and the intema
tior'llli situa tion {see 13 Special
Report. FelH"uary , 19771. The best
assessment is probably Dennis Had' s:
" I'm opt imistic but realist ic." That's a
good attitude for a ll of us.

Warren Elly WA1GUD
Alsociate Editor

specs of Part 18 have remained the
same since 1946.

Since then. however, vast teen.
nologieal lIIdllllnces have occurred.
Semiconductors. integrated circuits,
and digital systems have appeared.
Many new devices operating at fre
Quencies substantially higher than in
the late 40's present new interference
problems.

Consequently , the FCC has pro
posed over due c hanges to Parts 15 and
18. One proposed change in Pa rt 15 is
the cert ification of restr icted -rad iat ion
devices such as electronic (coin oper
ated) games that use rf energy, rf
switching suppl ies operating above 10
MHz, wire less intercom$" etc. Other
devices will be added to the list as the
need arises.

A real headache for the FCC is t he
TV game that can be ecroected to t he
antenna termina ls of the ow ner's set.
" These games are potent ially as popu
lar as C8 sets," says Milton Mobley ,
chief engineer in charge of the FCC's
t es t ing la borato ry in Maryland.
"We've had more aopucenons for TV
game type appro va l in the second
Quarter of ' 76 than we had in the past
four year,; . .."

A number of interference sources
producing random broadband etee
trical noise can be just as disruptive to
communications as the narrow band
emitters, such as CB sets. A$ yet, these
devices are unregulated by the Com
mission. However, complaints from
t hese products have increased.

Reprinted from Squelch Tale$" San
Diego Radio Dub bullet in. Dec.,
1916_ A lso appeared in E\e(:tronic
Design.

Continued
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A New Repeater Era?

CB and the ARRL

Can you ifna9ine wal king around
town with an HT and ta lking to the
world on 20 meters? Or talk ing to
Japan when p ropagat ion condi t ions
.... mediocre? A ll that lind much more
may be posible if Docket 21033 goes
into ef fect. The notice of inquiry lind
proposed rule making would pro
foundly shake up the IIKiuing system
of repeater licensing and operat ion.

That bo mbshe ll was released early
in January by the FCC. As the Com
minion puts it, " Ou r I!Kper ience has
demonst rated that amateur rad io
operators are fu lly capable of develop
ing and operating complex systems of
sta tions with a minimum of regulation
by the Commission. We are a_I! 01
no compelling reason why amateu n
wi$hing to gperate repeater, auxiliary,
control, or remotely controlled st.
l ions should continue to be requiTe'd
to obllli" ColTWI>ission permission
before beginning wch operation:'

The FCC then goes on to propow
thllt all npelter licen ses be elimil'lated
.ltogethei". Any amateur would be
.Howed to set up • repeater withovt
the need fo r FCC permission.

But t t is not aU. The docket
propollll1 t t defe9.Jlatioo of repeater
stations cont inue wit h delet ion of t he

A se-narlo ha$ become r:/e.Jr,.ro.
ing "-m radio. CB, and the ARRL.
.son. r;fun from X·MlllER, Journal
of ,,- Penn Wif'eleu Associarion,
Bristol PA:

We we grlteful for havi ng had Chad
Harris WB2CHO a.s our speaker at our
twelfth annual awards banquet on the
13th November. Chad is an excellen t
spNker, and presented an importan t
meluge.

Olad is running the newest ARR L
department: Clubs and Training. His
most important respons ibility r ight
now is assisting as best po$$ible the
recruitment and tra ining of new erna
teurs - thelle t imes being the best ever
for the e ltpansion o f amateu r radi o.
He, presumably in concert with others
of the HQ staff and the Directorate,
obviously has studied at length the
varied aveoues possible, and is
directing the League's major effon to
presenling our story to t llote who
have tried casual and hobby·typeI.

requirement that all open repeaters be
monitored by control stations in f1lal
t ime or be recorded. Logging require
ments would be changed so that
rlther tl\an authorized cont rol po ints,
the names and addresses of control
OpPrators would be listed in the log.

So Wlat? Th at might c reate a bit
more confus ion on 2 meters. The
bigge$l shock comes in paragraph 12
o f 21033. Again, quot ing the FCC, " It
appears that many amateur operators
seek greater flexibil ity in the choice o f
frequencies for repeater operation. We
are therefore p roposing to permit re
peater operat ion on all frequencies
alloca ted to the Amateu r Rad io Ser
vice, except 435 to 438 MHZ." Com·
pletely uneltpected. that part of
2 1033 seems to be the biggest surprise
out of WlI$hington in quite a while.
The implicatioos, should the docket
be adopted, are enormous.

13 contacted _al frequency co
ordinlltcn Ind other amateurs and
asked for their initial react ions to the
proposal. The majority of answers
were negative, ranging from mild di.
like to utter constematioo. In general,
the feeling seems prevalen t that near
utter chaos will result from complete
repeater deregulation. Those invo lved

operating on the Citizens Service and
have found it unsui table for such use
las FCC intended!.

His presentation to Penn Wireless
touched only briefly on the training
ftPIICt, ho--..er. His IOlE!llage was that
of top lewl cooperation bet'M'er'l the
two services, lumping them (correctlyl
as "pe rsonal commu nicat ions"
wher'ein one group has tremendous
numbers and pract ically no expertille,
Ind t he o ther, with comparatively low
numbers, has technica l abilities fu lly
in line with the state of the art.
Personul communication in general
having need of overpowering numbers
and the ultimate in tecbnica! a bilities,
the combina tion should be irresisti b le
while individually both could founder.

What are the situations to which
this might apply? Many exist - they
can be left to the imagination. Several
were discussed at the banquet both in
O'\od's forma l presentation and in the
open discussions following. Local level

with frequency coordination _e the
most vehemently opposed, aying fre
quency coordination is difficult
enough at the present time.

II's evident t hat with the ever ·in 
creasi ng headache of CB and the
attendant enforcement und paperwork
pro Diem s that are being created, t he
FCC is anxious to ease their workload
in amateur areas. The paragraph a bo ut
amateurs being able to operate with a
minimum of regulat ion is one that aU
hams can be proud of. Corning from a
government bureaucracy, it becomes
even more amazing.

The problem is, with the number of
hams increasing, how long Cln we
continue O!J( self-regulation? With in
creasing numbers come increasing
problems. Witness "Repeater Appre
ciatioo Week" on the West Coast and
the "Ohio Rny W." hee 8r~fsl .

Suddenly, operators v.tlo feel they
hive a "ri!tlt" to a frequency and
increasing co"'!JeSlion on repeaters are
creating bad feelings ..d hlrdt'ning
altitudes..

It seems that the FCC's proposal
would create, if not chaos, a good bit
o f confusion and d isorder on the ham
band5. The FCC says that pan 97.63
would be revised to "emphasize the

legislation. fo r one. Tower ordinances
i1reliterally flying around the country;
many are very poorly dra'M'l. There is
evefl some al1empt to legislate RFII
RFI is an extreme problem_ 0 .... BCI
and TVI problems of 10 and 20 yM"
ago seemed bad at the time. but tholle
of today a re orders of Veater magni·
tude. Emergency communications
practices - they're a lways needed.
Compet ition with other llervices, both
domestic an d international, is a con
tinual problem, coming t o a periodic
head wit h the 1979 WARC.

All o f these p ro blem areas and
more can be handled best with num
ber s lwhich CB ca n provide) and the
ulti mate in tec hn ica l abilities lwhich
we have}. T hus. the times demand
that we seek out the CB users to offer
our complete cooperation. Why not
t he other way around? Because there
is not (and likely will never bel any
centralized CB organization in any
way comparable to our ARRL and

two principles v.tlich have made
possible the efficient operation of
many amateur radio stations in
relatively small spectrum spa.ce, name
ly, that a statioo using a frequency has
fint priority in such use over other
stations and that all frequencies
allocated to the Amateur Service are
shored on a non-eJ<clusive basis. It is
presently the responsibility of
lmateur licensees to strike an appro
priate balance between these prin
ciples to ensure the fair and efficient
use of available $peCtrum.'· The exist·
ing rules say that if I repeater channel
is being used for simplex operation,
the control oceratoe is not suppo5e(l
to allow the repeater t o be t urned o n.
How o ften is this the case? The
Commission further recognizes that
increased congestion might result, and
goes on to say t hat at the present
t im e , t hey h ave no spec ific
reco mmendat io ns to make regard ing
coordination. They do, however, sehc
it comments in that area.

The appea l of a 2 meter to 15
meter repeater or any of the numer·
ous possibilities is too great to dismiss.
Perhap$ a mandatory system of fre
quency coordination will have to be
instituted. 13 is currently w1'Vl!ying
the comparative weeess eoe failure of
coordination. Look for a special re
port 00 the wb;ect in neltt month's
~.

April 1 is the deadline for
comments on Docket 21033. They
may be sent to Federal Communica
tions Commission. 1919 M sc. NW.
Washington DC 20554.

5tao Miastk owski WAlUMV
Associate Editor

IARU. The service simply is not
adaptable '0 any such centralization
any mo re than there could be a
central organizat io n of telephone
users. An ATT and an FCC, perhaps.
but of users?

What is evolving is the stabilization
01 the two services. Those who would
have radio for learning ubout etec
t ronics and radio wilt ultimately be
licensed amateurs; tholle who need
radio - for whom the wired lelephone
is insufficient - will be CB equipped.
And proooDly this latter group will
include most of the mobile portion of
our population. for business c0m

munications are really desirilble for
most of us. The enforcement problem
will never disappear, but it's con
ceivable that as the hobbyists leave
the Citizens Service for amaleu. radio,
the CB enforcement will become peac
tical.

This is lhe goal v.tlich ARRL is
aiming fo r. The tiny group in Newing
ton can't do it alone. They can only
help coordinate a flexi ble progrum
and rely on us as 9Catlered clubs and
individual responsible amateurs to
implement it. But the way Chad put it
to us. it is not only mundatory to the
long term welfare of amateur radio,
but it's already started. The futu re of
amateur radio looks good. Our 1976
facilities exceed anything imagined in
1956. It's predicted we won', need
unolher 20 yea~ to see equal advance
ment and eltpansion.



Updating WARe

Breaker, Breaker, Six ...

Opposition to FCC WARC pro.
pauls for 15m and tM lack of adeJi·
t iorvl INm bMlds at l a, 18, and 24
MHz vw prifM ARRL r. criQns to
docket 202 11 (<<Ie Spec~1 R~t, 73
FfbruMy, 1971). Fo llowing if pIIrf o f
• len~ to . ffili.ted dum."d Lugur
DirrctON ig u«J thr _k . frM' FCC
pub/iUlion of tflr pr~ us
WA RC position.

"We urge you to study this car.
fully and to fi le comments with FCC.
This is o ne of the most impertent
documents on amateur radio that you
will see in this decade, and it is
imperative that the Amateur Radio
Service make its vo ice known in these
proceedinlJl.

"Tbeee are three broad arees where
we believe comment will be benefiei...
Firn, where we agJee with the posi
t ion t.ken by the Commission, we
should comment favorably ....d rei"..
f(M"(;18 their Ktion. This is nece1Si1ry

beeillse undoubtedly ot her services
will be unhappy with some of the
gains registered by the amateur service
and will seee t o have tho. posit ions
modified. Thus. we must be sure to
sucpcrt the Commission in those
ecncos they have taken in favor o f t he
amateur service. Fo r example, t he
FCC has proposed t he creation of a

A lar~ volume of our mail con·
rinua to foclJ5 on rhel t ..••nd here 's
OfIfJ o f the ~tter OfIfJS. COU" ft y of the
Minut. mllf1 Repeilrer AISOCi.tion
Bulhltin, L'K ington MA. J«:k W1DXa
MId Murry KTGGP rell how lin

NMMRA Soft Sell," follow-up, MId
just phlin cool help recover • ltolM
rig.

ON .fternoon in October, W1DXa
and K1GGP were in a so during
DXQ 's "lo ng" ride home from work.
During ou r 050, we heard a rather
odd break station.

"Breaker six."
Our fint thought was ignore him

and he might go away.
" Brea ker six."
Well, lluess he won 't go aW1ly;

m.ybe _ cen scare him .w.y. We
stood by for the break mtion, and
the conversation went like th is:

Good Guy: Go ahead. broker.
Bid Guy: ~ there, good buddy,

1$ th it channe l six?
Good Guy: No sir, th is is not

channel six. You are operat ing on the
two meter ham bend. This is not the
CB band. It appears that you don 't
know that you have a ham rad io
there.

Bad Guy: Oh, OK, good buddy,
just doing some work on this here
radio for a friend of mine. Trying to
find out how this mobi le telephone
works.

Good Guy: Well, fifit of all, you do
neve . very lIOod signal. HOWIIYer, you
cannot operlte unless you heve. him
lioenw. If you're work ing on the rad io
for a frien d, he must be a hem and
wou ld do his own. If you or he th inks
it's • CB radio, it must be. hot radio,
• nd you must have a lJ8Cond e ... or
better to do service work on CB
equipment. By the way , what's your
handle7

Bad Guy : Handle here is Rick.
didn't know about tha license stuff.

•

new amateur bend at 160-190 kHz, it
has proposed an excllJSive amateur
bend at 1800·1900 kHz and a shared
amateur band from 1750-1800 kHz, it
propoSl!1 the cont inuance of the
3500-4000 kHz band making 400 kHz
eltCfusive in piece of the present
sharing arrangement, it pr(ll:lO$n
expanded bands at 6950-7300 and
13950-14400 kHz, and our bands at
28 MHz and the VHF/UHF ere main·
tained. Thne .re positive actions to
comment on favorably.

" Second, we believe that adverse
comment is required concerning t he
proposed change at 21 MHz. The
Commission has shifted that amateur
ba nd fro m 2 1000 -21 450 to
20700-2 1200. Admi ttedly, this is a

Good Guy : Well , Ric k, I would
suggest that you cease operation of
that equipment because you don't
have a proper license. lNow for a big
scere.l The Fe~al Communications
Commission and other fed,...1
agenc ies frown on such activities. 8y
the way, Rick, the handle here is Jack.
Vou are giving us weh a good sign.I, I
wonder, what 's your 10-207

Bad Guy: O K, Jack, 10-20 here is
Hanover.

K1GGP overr iding " Bad Guy" : Hey
- I know of equipment that was
stolen at the Hanover Mall.

Bad Guy continues: Well, thanks
for t he information, Jack. I had better
get out o f here now.

Good Guy : OK, Rick, it is a good
idea t ha t you do t hat. V ou will save
yourself a lot of grief. T he repeater
would be shut off anyway if you
continue<! to transmit. I'd like to give
you more informat ion on this subject.
Rick.. 00 you have. telephone num
ber that I can reach you at7

Bad Guy: V" sure, Jack. Vou can
get me at 826-XXXX; lIOt it 7

Good Guy : OK, Fine, Rick. I have
it and I' ll give you. call later .

Well, the " Bad Guy" went a_y,
and Murry and I carried on for a shon
t ime, making few comments on the
incident.

After I arrived at home, f thought,

gain of 50 kHz, but it would come at
the expense o f considerable modifica
t io n and re placement o f existing ama
teur equipment. The Commission
stated that the shift in the bend was
necessitated in order to accommodate
certa in requirements of the maritime
mobile service. Howev,.., the l eague
staff believes that with a " i!tlt re
arrangement of the verious.llocations
in the vicin ity of 21 MHz. the
manime mobile requirements can be
m et and the amateur bank
21()().21 450 need not be shifted.

"T hird, we believe that our original
request for new bands at 10, 18 and
24 MHl was ent ire ly justified, and has
not been given adequate a ttention. In
part icular, a ne w band at 10 MHz,

what the heck, I' ll give the guy a ca n.
I know it's a phony number. He was a
dummy, but the o dds are that he
wouldn't be irtupid enough to give me
a valid telephone number. I called and
sure enou!tl, he now qualified as
" dummy of the ve.r."

Good Guy : Hi Rick, this isJack.
Bad Guy: Hi .leek, gled you ca lled.

lGads, super dummy t)
Well, .t leelt he t old the truth

about the telephone number . , .
Good Guy : I think you should get

rid of that radio, 81 your fr iend
appears to be the owner of a hot
radio. What is your fr iend ' s name7

8ad Guy: Well, he is not my fr iend ;
he is a frie nd of a fri end. I don't know
his name.

Good Guy : Well , Ric k, I would
suggest that you get his name, or at
least his plate number end • good
description . When the FCC makes
the ir investigation, they won't accept
answers like that. (There - that line
of bull should throw the fear of God
int o h im - list _ 'II ever hear him on
t\l\oO meters.)

a.d Guy: OK, Jack. I' U give it
beck; he 1$ getting me in trouble.

Good Guy: Well, Rick, you just tell
the truth when the investigation
comes . bo ut and you might not be in
such trouble.

After the telephone conversation, I

even a narrow one, would pe rmit
improved communication between
.mateurs in all parts o f the world at
t ho., times when the maximum
UMble frequency does not reICh 14
MHl. At the prll5ef/t time, such com
municatiom must be conducted at 7
MHz, a circumstance which requires
the u" of great,.. tr....smin. power
beeillse of increased absorption and
interfetet lOl! from the 8rOldcast Sef".
vice. New bands .t 18.nd 24 MHz
would serve similar purposes."
At dNdline, the 'NOrd from W~hi~

ton sources Wall T5m could be solved,
but new ham bands at la, 18, and 24
MHz seem unlikfJly. MOr6 n6Kt month.

Warren EUy WA 1GUD
Associate Editor

f igu red tha t just about all t hat could
be done, had been done. To present
suc h information to a local police
dep.enment, or even the FCC, would
be • waste of everyone 's t ime. No real
facti o r names. Just. telephone num
ber. During both the red io conv,..sa
tion and telephone conwrMtion, the
" Bad Guy" did mention that the radio
WI! • Helthkit. I tl'wought of the many
rigs that Md been stolen in the erea,
but I Md knowledge of only one
" Grief· Kit." I recalled thet WA1QPl
(08IlB) had a Heath stolen several
months prior. Murry verified that fact.
but the chances o f this beiog Dave's
rill was a million to one shot.

Wit h t he 07/67 grapevine at work,
Dave gave me a call after hea ring o f
the incident. He mentioned his stolen
rig taken eight months prior from his
car in Mi lton. Well, as far 81 I was
concerned, a HanollBr thief would not
go to Milton to stll.1 a radio. Make
odds now two million to one. OallB
was quite interested in • fo llow-lJp to
the H._ polia. I attempted to
soften the blow. I~ been through
local police and, in mon CMn. they
are too busy to be bothered, or in
some CISlIS. could care less.. It 'PPMrt
I wu wrong. Dave contacted Hanov,..
.nd gIVe them what information he

Conrinuld on ".~ '70
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Editor:
Robert &/(er W87GFE
'5 Windsor Dr.
Atoo NJ 08004

CAiL ~EN~~()A~

-Described in last issue

ARRL OX Contest - Phone
YLRL VL-OM ContMt - c:w
South Dakota aso P.-ty
ARRL OX Contest - CW
CO Worldwide WPX SSB Contest
BARTG Spring RTTV Contllst
T&n1lll5See eso Party
YLRL DX·VL to Stateside YL Contll5l - c:w
CO Party - CW
CO Party - Phollll
YLRL OX·YL to Stateside Y L Clntnl - I'tlone
Connecticut aso Party
ARRL VHF OSO Ptrty
WMI Virginia aso Party
ARRL F-.d Day
ORP - Summ. - Contest
ARRL Strai~lt Kay Night
ARRL 8icent..nial Celebration Plus Ollll
N_ Jersey aso Pany
VHF aso Party

SOUTH OAKOTA STATE
aso PARTY

Stam: 0000 GMT March 13
Ends : 2359 GMT March 14

The contest is sponsored by t he
Prairie Dog Amateur Radio Club. The
same station can be worked on d if
ferent bands. modes, and counties for
multipliers.
EXCHANGE:

SO stations give RSlT) and county;
othlm send RS(T) ...d state, province,
or lXlUntry. No SO to SO contacts l

FREOUENCIES:
Phone - 1.975. 3.920. 7.230.

14.280. 21.380, 28. 510.
c:w - 70 kHl up from bottom.
Novices - middle of b.!Ind.

SCORING:
SO uations mult iply number of

eceteets times number of states,
provinces, and cou ntrin. Othen
multiply number of contacts {with
SOsl t imes number of count ies.
ENTRIES:

Certlflcates to each section. Send
logs by April 1st to: WB0EVO. Box
493, Springfield SO 57062.

ca WORLDWIDE Wf' X
SSBCONTEST

Sta m : ooסס GMT Satlll'day.
M. ch 26

Ends: 2400 GMT Suoo.v.
M.ch 27

Only 30 hours of the 48 hour
contest period permitted for single
operator stations. The 18 hours off
may be taken in up to 5 periods
du ring t he contest, but must be
clearly indicated in the log. Mult i·
operator stat ions may operate the
ent ire 48 hours. All bands, 1.8 t o 28
MHl, may be used, but all QSOs must
be 2xSS8 o nly.
EN TR Y CLASSES:

Single operator, all band or single

Mar 5 · 6 
MarS ·6
Mar 13
Mar 19 · 20
Mar26 ·27
Mar26 ·28
Apr2 ·3
Apr 12 ·13
Apr16 ·17
Apr 23 ·24
Apr 26 · 27
Apr 30 · May 2
.krIe 11 ·1 2
June 18 - 19
June 25 · 26
July 2 - 3
July 4
July9 ·10
Aug 20 . 21
Sept 10 · 11

"

band; multi-operator (all band onlyl,
single or mu lti·transmilter; multi -oper·
atoe, mult i-transmitter only allowed
one signal per band.
EXCHANGE:

RS and 3 digit progressive OSO
num ber st arting at 001; use 4 d igit
number over 1000; mult i-transmitter
sta tions use separate numbers lor each
"md
POINTS:

QSOs with sta tions on different
continent - 3 points on 14 to 28
MHl , 6 points 01'1 7 to 1.8 MHl.
Contacts between North American
countries [not your own) count 2
points on 14 to 28 MHl, 4 points on
1.8 to 7 MHz. Contacts between
stations in the same continent but not
in same country count 1 point o n 14
to 28 MHz, 2 po ints o n 1.8 to 7 MHl.
Contacts between stat ions in the same
country count o nly for multiplie rs.
not for 050 points.
MUL TlPLIER:

The multiplier is the tota l num ber
of different prefi>:es worked regardless
of band. Each prefix may be counted
only once.
SCORING:

Single 09, all band and multi·oper·
ated stations - tota l number of aso
points from all bilnck times the total
multiplier. Single 09. single band 
total number of OSO poinu from that
bind limes the multiplit-r. NOTE: A
station may be worked once o n each
band for osa points, but the prefix
multiplier is o nly counted once.
AWARDS:

Cert il icates will be awarded in each
category in each country, and each
call area in US, Canada , and Australia
Other spec ial awards and trophies will
be awarded as listed in CO Milgar ine.
To be eli9ible for awards. single oper
ator statio ns must worlt a min imum 01

12 hours; mul ti ·operator stations must
work a minimum of 24 hours.
LOGS:

Show all times in GMT; use II

separate sheet lor each band. Prefi>:
mult ipliers shou ld be entered o nly the
fi rst t ime they are cont acted. LoJlS
should be checked for d upl icat e OSOs
and prefi>: multipliers. It is recom
mended that you use a prel ix check
sheet and inc lude it with your entry.
Each entry must be accompanied by a
summary~ listing all scoring inlor·
mation. category, and your name &nd
mailing ~_ in block letters. Also,
a signed declaration that all contest
rules and regulations for amateur
radio in your country ~ be<en
observed should be included. Official
logs and summary sheets are available
from CO 1hgiuine. Send a large self·
addressed envelope with sufficient
ret urn postage or I RCs t o: CO WoN
WPX SSB Contest Com mittee, 14
Vandeve nte r Avenue. Port Washing
ton, L1 , NV 11050. All entr ies should
be postmarked no later than May 1
and addressed to the address shown
above. The deadlines will be made
more flexible in rare isolirled areas.

Pleaw ched tM Jarwary ; D W 01
CO Maogazine for complefe role$ lIfId
changes mlIdir .1 fM J. t minufe.

BARTG SP RING RTTY
CONTEST

S18m: 0200 GMT Saturday,
March 26

Ends : 0200 GMT Monday.
March 28

Only 30 hours of the total 48 ho ur
contest period may be operated. The
18 hou r rest period can be taken at
any t ime, but olf periods may not be
less t han 3 hours at a t ime. Times on
and off the air must be summarized
on the log ..d score sheets. There will
be separate eatel)Of"it!'5 for multi-~r·

ator and SWLI- Use all amateur btnd5
from 3.5 to 28 MHz. Stations,""" not
be contaeted more t han once on t/I1'Iy
one band In addition to the ARRL
country list, each W!K and VEND
call area will be counted as a separate
cou ntry.
EXCHANGE:

T ime in GMT. must be a full 4
figure group - use of "same" or
" same as you rs" will not be pe r
mitted. RST and message number.
Message number must consist 01 a 3
figure group staning with 001 for the
first contact
POINTS:

All 2-way RllV contacts with
stations within o ne's own country will
cooot 2 points. All 2-way RTTV
coetects with stations outside one's
own country will count 10 points. All
stations will receive a bonus of 200
points per country worked including
their own. NOTE : Anyone country
may be counted again if wor ked on
another band. but continen ts are
counted only once.

SCORING:
The total score is the sum of lthe

2·way exchange points times the num
ber of countries workedf plus (the
number of countries worked t imes the
country bonus po ints times th e num
ber of cont inents).
LOGS & SCORE SHEETS:

Use one log sheet lor each band and
indicate any rest periods. Logs must
contain: date and time in GMT, call
sign of station worked, RST report
and message number sent. RST report
and message number received. and
exchange po ints claimed. The judges'
dec ision will be f inal. Send contest
logs to: Ted Double G8CDW, B9
Linden Gardens, Enf ie ld. Middlese>: ,
England ENl 4DX .
AWA RDS:

Certificates will be Iwarded to the
leading stations in each class and t o
t he to p stat ions in each cont inent and
each W/K VEIVO call area. The linal
pos itions in the Rn ults Table will be
val id lor ent ry in t he 'World Cham·
pion of RllV" O1ampionsnip.

II any contestant contacts 2S or
more different cou nt rit's (W!K VENO
call areas do not count as separate
count ries for award) on 2-w~ RTTY
during this contest, a daim may be
made for the QUARTER CENTURY
AWARD i$5Ued by the 8 ritish Ama
teur Radio Teleprinter Group and for
which a charge of $2.00 or 8 IRCs is
made. Make your claim at the same
time as you send in a contest log.
Holders of e>:isting OCA Awards will
automatically have any new additional
countr ies added to their records.

If any contestant contacts stat ions
on 2·way RTTY with all six con
tinent s and t he BA RTG Contest
Manager receives contest logs from the
operators in those si>: continents. a
claim may be made for the WAC
Award issued by the RTTY Journal.
The necessary information will be leOt
on to the RllY Journal who will
i_ the WAC Award free of charge.

WISCONSIN STATE OSO PARTV
Stans: ooסס GMT Sunday,

Apti14,1977
Ends : ooסס GMT Monday

AprilS, 19n
This annual event is jointly spon

sored th is year by the Neenah·
Menasha Amate ur Rad io Club and the
Vellow Thunder Amateur Radio Club.
Phone and eN are considered separate
bands. The same station may be
worked once ead1 band. county and
mode. Wisconsin stations may work
otner Wisconsin stations for OSC and
multiplier credit No contacts can be
counted if made on Wisconsin nets
while in session or if made ttrough
~ters e>:cept lor OSCAR. Mult i·
county ponable/mobile operations
can be worhd in eech county they
operate from.

Conrinued on page 42



No more sOldering diodes eW-ytime you
want to try a new repeater!
[ust plug the Synthacoder into the back of your
radio, select channel 22, and th e Svnthacoder
takes command of yo ur radio - Giving you
fingertip control of ALL frequencies.

"'.;,: .:,'

• Front Pane l Thumbwhed Control
of All Channels!

• Fully Automatic Invalid Code Control!
• Small Size: 3~" x 1}ll" x 6"
• Factory Wired and Tested
• Easy To Install

INTRODUCTORY
SPECIAL

only $74.95
plus $2.00 postage & h.1ndHng
CA Residents add 6% sales tax

offer ends Apr il 1, 1971

Zip _

Call

Specialties
P.O. BOX 2233

1247 COMMERCI AL AVENUE
OXNARD CA 93030

(805)486-0817

o I'LL BITE ! Please send more in fo.
o I'M HOOKED! Please RUSH my Svnthacoder.

j
( Envineering ~SJ I W:: like to pur(:hase a Synthacoder;fo r my IC;22S;'\

0 ' Enclosed please find my $7~.95 plus $2.00posta'geandhandling; :¥ II California residents add 6% sates tax. I
$ enclosed. 0 Cash 0 Check 0 Money Order

I Please charge my 0 Master Charge 0 BankAmericard I
I Oed;tca<~H~~~== IInterbank :;t:I Exp iration date II Signature

I Namc---==============~==== IAddress _ _......... I
"- C_;t

y- =--=--_-_-_.-_-.:-::::::=-::::--_-_-:==~~-_--__~Stat__e =~~-::. '•...J
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ARR l ON TOP

T HE GENTE EL HALF

HIGHLY RECOMMENDED

I am happy with the way the Davis
divider operates.

Always liked to patronize small
companies - but never again.

Have about $10,000 of gear here,
so can afford the loss. but it sure irks
m.,

Edito r - OST
American Radio Relay League
225 Main Street
Newington CT 06 11 1

I have been an amateur radio
operator for approximately four years
and absolutely love baing a part of a

l arry BrigllS W3MSN
Ollon Hill MD

I'm sure you'll find this one inter
esting from the "genteel" half of
amateur radio.

Christine Boniakowski WA2KOU
Naptune NJ

Do it. - Ed.

Don't prejudge all small companies 
that's where the big ones come from.
- Ed.

During this day and time when
there seems to be so much emphasis
on the negative, it is nice to get service
from one of your advertisers, Com
munications Specialists in Brea, Calif.,
like I did. I ordered their ME-3 on
Monday and I had it the next Mon·
day. This is real VIP treatment. No
waiting for my check to. clear the
banks and they sent my ME·3 UPS
Blue label Express. a ll prepaid. You
can bet that I will highly recommend
them to my friends. And the unit
works A·l .

0,. William W. Fulcher, J r.
K4RTA/W4AST

Madison TN

Dear Sir:

Fred Maas WA5YTX
Santa Fe NM

In Dec., 1976, OST, page 38, recent
equipment (HAL's FYO keyer paddle)
is described. When I attempted to
order one, I discovered that HA L is no
longer making them - AR Rl is really
on top of things, I became angry and
decided to see if I could make one
myself . It proved much easier than I
had imagined, and was made entirely
from the junk box. It required only
simple hand too ls such as a hacksaw
and a small round file. Mounted on a
walnut base, it is also good-looking.

Every CW op to whom I have
mentioned the project has been inter
ested, and several have sent an SASE
for a sketch. And so I ask if you might
be interested in an article, "The Poor
Man's FYO:' with photos and
sketches. etc.

1'---__1

I
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FISHY

IRKED

P.S. I t o ok my business elsewhere.

previous calls, even when two were
made the same day .

She has managed to place me on
hold an average of twice per call (at
long distance rates this is a rather
convincing argument) .

She has apparently lost every mes
sage she too k as I have never been
contacted by Trigger on the missing
antenna.

Through all of this faithfu l service,
she preferred no public recogn ition
for her excellent work and consistent ly
refused to give her name, job title, or
employee number.

She has remained utterly faithful to
her employer throughout, effectively
insulating Trigger Electronics from all
complaints so that they might con
tinue to perform their dastardly deeds
unhampered by the outraged squawks
and protests of their victims. All Hail
to the Trigger Telephone ladyl

Gary S. Breschini WB6 NCK
Salinas CA

P.S. How about includ ing "Boycott
Trigger Electronics" on all aSl cards
being sent to Novices, that they too
may join in the praise of these tur
keys?

Just a short note to you regarding
the letter in your column about Il VI

Trigger. I have sent the Attorney
General's off ice my incident with
Trigger, that Trigger must have my
check in their hands, cleared by the
bank, before 1could come in the store
to pick up any merchandise, if they
had it in stock. Sounds fishy, huh?

Thank you for your kind attention.
Art Surges

Evergreen Park II

As a subscriber to your mag, I
thought that I would write you about
one of your 1975 articles,

This is in reference to the levy
Associates ad, this company formerly
of Temple City CA, now of 1037 E.
lemon Ave., Monrovia CA 910 16.
For approximately $110, I purchased
a +10 and +100 prescaler. This did not
work with my MICRO Z FM 36
counter; however, I assumed that the
counter's sensitivity was low. So then
I purchased a Hewlett- Packard 5381A
counter and a Davis {Tonawanda NY)
scaler. This combination works per
fectly.

I then sent my presceler back to
Stanley l evy WB6SaU on 4 Oct., 76,
at their request. Early this year I
received the scaler and he said they
had a hard time getting the +100 IC; it
is a Ptessev. Believe th is is an English
make; he also said t hey have eeeoo
tinued manufacturing this scaler due
to trouble getting this part.

Well, at any rate, not sure if they
ever did replace the IC. It doesn't
work anyway, SQ have resigned myself
to never ordaring any gear from a
small manufacturer, though I will say

1 1
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BOYCOTT TRIGGER
1...--__1

let me introduce you to one of the
most efficient employees I have yet to
encounter. This hard·working and
dedicated person is - the TRIGGE R
TELEPHONE lADY I

As I had ordered an antenna from
Trigge r Electronics in July and was
still awaiting its arriva l in November, I
called to ask why. That is when I first
met the Trigger Telaphone ladyl I
could almost see her smile sweetly as
she promised immediate action.

During that and four subsequent
phone calls (so far). t ha Triggar Teie·
phone lady has compiled the follow
ing exemplary record :

She has succeeded In forgetting all

with dust on it that looked like a
"front" and had been lying there for
ages waiting to be "shipped." There
were stacks of orders lying around
with envelopes open and papers still in
enveio pes.. She then told us that no
one else was there. but we saw others
in the back and asked about t his. We
were told that everyone was indeed
out to lunch and might not be back all
afternoon when we pressed har. We
then told her we would wait until
they arrived. When we persisted, Mrs.
Treger came running out from in back
screaming that she would call the
po lice if we didn't leave the premises
right away. She made this phone call
(or what was supposed to be a phone
cell} to the police, but we waited and
no one showed up from this "call."
We told her that we were there to
settle this account and that we did not
drive 200 miles one way for nothing.
Finally one of us left to call the police
ourselves while the other stayed. Then
Mr. Treger showed up from hiding in
back and said he was going to beat me
up if I d idn't leave. He was screaming
with fists clenched and would not
begin to talk any business. just told
me to get out or e lse he would get me
out with a shotgun. When I did not
leave, t hen he d id come out with a
gun. I did depart and went to the
River Forest pol ice station. We went
over t he entire situation with Sgt.
GBQrge Straugh, who said his hands
were tied unless Treger actually
assaulted or Shot us. They were as
helpful as they could be and suggested
we write your office with complete
details on this experience.

Now how can any business be left
to operate when they only poc ket t he
money and do not ship ordered and
paid merchandise? Where are the laws
that protect the individual from losses
like this? How many people must they
cheat and steal from before something
can be done?

David Hasenicl<. WDBBNS

I
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I am writing this letter to inform
you and fellow emeteurs of my recent
experiences with and the apparent
"fraud" of Trigger Electronics of
7361 North Avenue, River Forest,
IlIinO;560305,

Enclosed you will find a copy of
the letter I have sent to the Illinois
Atto rney General's Office concerning
Mr. Trager's so-called business. I hope
you will make this information avail
able for those who read your publica
tion, Hopefu lly, this will stop many
people from making the mistake of
placing an order with Trigger Elec
trcnics, as I have done.

Anyone interested in informat ion
about Trigger Ele<:tronics or the
appearance of t he store itself in River
Forest, please feel free to contact me.

David B. Hasen icl<. WD8BNS
8369 Ferris Road

Springport MI 49284
Phone: (517) 857-2385

..-. 1J,) ,

1 0 I",
ttL

On October 8. 1976, I ordered
from Trigger Electronics. River
Forest, Ill ino is, merchandise amount
ing to $ 177.93 by a mail order. I sent
a postal money order in like amount
to pay in full the amount of my order,
copy attached of postal money order
#21602081193.

Alter much time had gone by and I
had not even received an acknowl·
edgement of my order, I made several
telephone calls to Trigger to see what
had happened to my order. Some of
the phone calls were by date and
amount as follows: October 27,
$1.60; November 3, $1.02; November
9, $1.31; November 17, $1.42;
November 27, $1.08. At those times I
was told that the order was still i)eing
processed, but that they had no
record of any orders being sent until
30 days after the order was received
there. This didn't exactly make sense,
but it was their reply.

During this time, a small amou nt of
merchandise from my order was
received by me in the amount of
$20 .41 , leaving the balance of
$ 157.52 fo r a large antenna.

After many of these fruitless te le
phone calls, we drove to Chicago on
Decamber 8, 1976, to Trigger Elec·
tronics. The woman that met us in the
front office gave the same story as we
had received over the phone - that
there was no shipping dapartment
there, that it was elsewhere and she
did not know the location or tete
phone number of such e depertment,
etc. In looking over in beck of the
office area, it looked like whit
shipping was done was one package

I CAN SOM ETHING BE DONE? I
Gentlemen:

14



She Sdid it. - Ed.

A REAL STATlON

grammers were probably o n the 8080
bandwagou. Had the l ,BO chip nol
come along. I would have bou{;>t an
8080 chip based machine. Now th at
lhe l-80 is here, that is what I'l l buy.
on lhe basis that it is "upw.d c0m

pat ible" with the 8080 chip.
I e xpect to use those fanev new

l-BO instruct ions only when _iti ng
programs fOl' new ac>Pticat ions, for
which sa lislactory B080 programs
were not available.

Concisely, when I write programs
lor the Kilobaud Software Library, I
expect t hat they will be in Z-BO code,
but I expect that I will also submit an
8080 version (to latten my royalty
checks?! that will be virt ua lly the
$8ffie program except tha t each of tre
l ·BO only instruct ions would be re
placed by a CAL L to a subroutine
t hat e ffectively emulates the replaced
Z·BO instruction in 8080 code.

Kenyon F. Klrt
W.ervilie ME

Along wit h my sub e xtensio n, I
thought I wou ld send along a minor
gripe. It is about all th ose pictures of
shacks and o pe rating benches. desks,
etc. I don' l know how (hose peop le
can even get on the air with those
setupst Don't t hey know Ihat c lip
leads. wi res. and cables are essen tial to
normal operation? Also , where else
can yOlJ hang schematics, girlie
pictures, calendars, logbook - to
mention only a few. I am en<:losing a
photo 01 a real station. As you can
read ily see, everything is within easy
reach _ no hunting around fo r stuff.
Band changes are a snap - merely
move clip lead(s) fro m here 10 there . I
did n't include a photo 0 1 the repai r
and building bench, as it is a mess.

But serio usly. you have a l ine maga
zine. II is the o nly one (of fou r
originallyl to which I still su bscribe.
The others seemed to aim t heir aru
cles toward the more (than me at
least l allluent a mateur5.

Keep up the good work,
Ed Black W9YY D

Tal lula IL

Continued

1'----_---'1

MOREl -80

W9 YYD's operllringdnk,

"d like to add my thoughts to
yOUr5 concerning lhe l-80 CPU chip
in 1/0 Ed itorial in the December, '76
issue a t 73 Magarine.

Those 01 us wIlo a lready own a
8080 based microcomputer can hard ly
be expected to junk a pe rfect ly good
CPU card and run right out and buy a
l-80 CPU! Reme mber that for many
01 us it was aU we could do to get that
8080 based machine into the house 
pas t all 01 the oo ld stares of our
spouses. our friends, and OIJ r ceed
itoes,

Obviously, the Z·BO chip is inlend
ed 101' the "unlucky" souls that have
yet to buy their first computer Ithat
inctudes mel. I am enthused about the
l-BO chip - precisely because it is
advertised to execute 8080 programs
wi thout reprogramming! Further
more, there are numerous new instr ue
l ions tha t would appear to be valuable
for a general purpose computer to
have. T hus this l-80 chip appears to
give me the best of both world s!
Easier implementat ion e lectro nica lly
only sweetens the dea t.

In my yea r of studying all of the uP
oriented artic les in 73 larod Byte and
anything else I oould getl, I had
largely io;pored the 6800, 6 501 , Fa ,
SC/MP, and all the rest, because I
sensed that riW'ot 01' wrong, the largest
number of a<:Iive and unsel fish pro-

My poinl is t his : For years we have
been searching t hro ugh our local
clubs. ete., for people interested in
getting into affiilleu r radio, people
who have no idea at the beginning
what shortwave radio is all about and
become easily turned off at the
expense 0 1 getting into many areas of
ham rad io. We are looking in the
wrong pieces, Get out of lhose depart
ment store and shopping center
e xhibi tions and try going to so me of
the CB co ffore and breakfast breaks on
Sunday mornings. In my area. the
hams meet at one end 01 the restau·
rant a nd t he CBers in the other.
Ridiculous, isn't it ? Let' s get together.

MIke Stone WBllacD
Durant IA

1__1

GET OFF OUR BUTTS~__I
Alter th ree unsuccessful tr ies of

o bta in ing publicat ion in aST (you
remember, thafs the organization
"devoted enti rely to amateur rad io" 
I uroderstand that slogan will be
mounled on the new SBOO.OOO wing
of ARRL Headquarter5, Hi Hil, I
thought after recently subscribing to
73 Maguine and liking what I ww. I
would appeal to yOlJ .

My message 10 OIJr wonderful ham
fraterni ty is this: Let's get off our
butts and devote the same amount of
energy to wards publici ling and pre
moti ng amateur rad io as we do de
nounc ing the CBers and the ir band.
Recent ly comi n9 up fro m ,the ranks
myself and pass ing my Genera!
theory , I do not believe the majori ty
of amateurs are aware 0 1 what's going
on in teday 's advanced CB market. In
particular, I am talking about the
so-called SSB HFer5 who operate
between channel 23 and t he ten metee
Novice band. Th is group of bool
1egger5 numbers over 70,000 with
the ir own published caUbooks and
specialized itle<)ill eililsigns.. Sure. a lot
01 these interested shonw~ rad io
enthusiaSls are ru nning ama teur equ ip
men t. It is easily avai lable and the
d istributors and manufacturers o f Ihis
eq uipmenl see the money in this
market and 01 COUr5! are no t go ing to
establ ish an y rules o r regulations to
prohibit sales. All we need to do is
grab the "cream o f the cro p" from
these ranks lInd ta lk about, oerren
strate, and th ird party these le llows
right into ham radio. The old l ight
wad image 0 1 the _ age ham rad io
operator is changing. These fellows
alreadv have been praclicing Mof1lll
code, know about propagation, and
have erected everyth ing fro m u ;'
bande rs to inverted sees, Still a non
be!ievt!f?

Take a look at the gear confisce ted
in recen t raids in the Balt imore area
173, Jan uary , 1977. page 12 
$65,000 worthl, and that's just a dro p
in the b ucket compared to other
populat ed areas.

maver ick repeilter, licensed to Robert
J . Sarvis WBSCIT, has its inpul on
146.39 MHz and o utput 1lI 147.51
MHz (a designa led simple x dlannell .
With. rather unique spacing o f 1120
kHl, this anachronistic machine c0n

forms to accepted pract ice only in
tha t it operates with low in/high 0IJt,
.nd USE'$ • 30 kHz c hannel lor its
output. Whether or not t his was due
to some oversight , or contusion
caused by t he choice of 146.39 MHz,
which isn' t e ven a hall channel, could
not be determined.

Please consider the c rea t io n o f a
Malo'l!rick o f the Year Award t o
properly honor the contemptuous
d isregard for eslab lished order which
c haracterizes such o perations .s th is.
The efforts o f thousands of dedicated
amateurs to voluntarily regu late them·
selves .nd promote orderly growth
and spectrum usage appear wasted on
OIJr barbaric brethren.

Robert G. Wheaton W5PKK
San Antonio TX

1

RETROSTEP1...---__1
San Antonio , which was among the

eeetest proponents 0 1 the Te xas Band
Plan lor VHF /UH F FM (which was
later adopted almost en toto by
AR RL as a National Plan] , joins the
Bicentennial Celebralion by virtue 0 1
a retrostep wh ich sets order ly spec
trum uli liziltion back 20 yea rs, il not
t he full 200.

South Tu as first p rovided t he
English language with the wo rd
"maverick" during the mid·1BfX)'s
when rancher Samuel A. MaYerick
a llowed his unbranded cattle to roam
the open range.

To t op Sam Maver-id :: 's indepen
dence required considerable effort.
but atas, it has been done . San
Ant onio no w has a maverick to top all
mavericks: WR5AFF/ 5 (no chal·
lenger s p lease ). This ill-conceived

" ffiiln's world ." I enjoy tak ing part in
contests ilnd am q uite surpri sed by the
d ifferent reactions I get fro m vancus
operato rs when I am on the lir,

Ho wever, it has come to my atten
t ion in the IMt few contests that there
m ust be some guidelines estab
lished re<)ilrd ing the use of the na
tional calling frequen<:Y of 146 .52
MHz. The contests I am specifically
referr ing to are the recent Ju ne, 1976,
and January, 19 77 , VHF Sweepstakes.

In my opinion, it's not very fair fo r
people to monopol ize th e national
calling frequency for solely high
power contest use since VHF Sweep·
stakes are intended to test both equip
men t end operating skill. However , it
is quite obvious thai there are ffiilny
o f us who are fortunate enough to
have t o p -of-t he- line equipment,
includIng big arrays and kilowatu.
Thew are fine at the low end of t he
band but not on 146.52.

In .cldition, since when have the
FCC regulal ions been changed to
allow a reverb on the air? I d id not
know that hams were in the rad io
broadcast ing business.

I wo uld like to suggest t hat 146 .52
and all FM frequenc ies above 146
MHz rema in contest·free and that t he
ARRL contest adv isory committee
look in to the matter of suggesting
alternate FM simplex frequencies fo r
use d uring contests. Why should the
FM bands be monopolized by I few
who are inconsiderate and cannot
IeaV'e the simplex bands alone for the
purpose they were intended for - low
po wer , mobile inua-.eommunity
communications and public service.

I have been informed that the
ARR L has relrained from publishing
lellers that tend to ques tion its activi
t ies, o f which the VHF Swee p$takes
are a part, b ut it will be interesting to
see how much attent ion a lema le
rock ing a male boat will rece ive .

Thank you lor your considerat ion
in th is maile r. I ho pe tha i the re will
be changes made in the nea r IUlure to
saleguard the FM bands fro m being
hoarded b y t he "big guns."

Christ ine Bon iakowski WA2KOU
Neptune NJ

I
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SteW! Welsh W89MLM serving as net control for March of Dimes Bike-a-thon
from his hospital bed.

DON'T PUT CBers DOWN!

down hard right on my rear and rolled
back onto my back in excruciating
pain. An ambulance was called and
arrived about three minutes later,
although it seemed like an eternity
due to the intense pain I was in.

After the ambulance ride to the
hospi tal, which was very painful
because every little bump in the road
sent shots 01 pain through my body, I
was treated in Emergency and X·rayed
to find out t he extent of injury.

I suffered a hairline fracture of the
lumbar number one vertebra. or in
other words, a broken back.

I have now been in bed for 22 days
and shortly will be getting a plaster
body cast which will run from just
below my waist to my armpits, which
I will have to wear for B to 10 weeks.
Not very pleasant during the summer;
however, as temperatures in Van
couver rarely exceed BO"C, it might
not be too bad.

I figure I was quite lucky in that
there was no lateral shih in the
fracture and no spinal cord damage, so
I will suffer no paralysis.

I am still fairly young (29) and was
in good physical shape when the
accident happened; otherwise, I might
have been permanently crippled.

I expect to be released from hospi·
tal in about a week.

In a lew rronths I will be ab le to
climb towers again, but NEVER
WITHOUT A PROPER SAFETY
BE LT. as anything can happen.

I hope you print this so that others
can learn from my error and mis
fortune and avoid injury.

Matthew T. Lewis VE7CHI
Vancouver, B.C., Canada

This is in reference to the letter
published in your Holiday 76 edition
of 13by Carol G. Sakowski about CBs
and CBers. Granted, Citizens Band is
not the finest radio service in the
world. but I was quite disturbed by
Ms.(?l Sakowski's statement, "Any·
thing that 6 and 10 year old kids can
do, you can do. right?" True. But
then take a quick look at ham. Any
one, regardless of age. can obtain a
ham t icket through a simple multiple
choice and Morse code test. There are
children on your frequencies too.

I feel it is t ime that people stop
putting down CBers! face it - where
would ham be without Cal There
goes a good deal of electronic ccmpo
nents. and. by the way. where do all
the Novices come from? C8! Another
thing - Ms. Sakowski does not seem
to have any call letters. All of that
from a non-ham?

I have been into CB for execuv one
year. I am an avid SWL, and am one
wpm from my Novice. However, even
alter I become well into amateur
radio, I am not going to forget my
many friends on 11 meters. C8 may
be crowded, ridden with illegalities,
and not very eff icient, but there are
plenty of would-be hams on 27 MHz
who are trying to clean up the chan·
nels of flakes. We are not all the
typica l "10-4 Good Buddy" media
cae«.

1'--__1

NEED BY?

HARD KNOCKS

Peter Neenos
Box 149-75C275

Att ica Correctional Facility
Attica NY 14011

You can say "I told you sol" So far
I have run into brick walls on operat·
ing pr ivileges. Most people don't know
what I'm talking about, or act like it.
One guy around my age ~43l said his
buddy was one "before liberation"
(1949) up in Ttensen, about 60 km
north of here. In the larger cities, I
have been to ld, they leI midd le school
age (12 -15) children build and opera te
short·range radio transmitte rs and
receivers (short-range ~ 100 leetl.

I have a S/W receiver and can get
ON on it but the only ham band it
covers is 80m. So lar I have not heard
any K or W stations. Out of 13
Americans here, one is K5KN L, Fred
from 'texas. He lives on the top (3rd)
Iloor and has an "outdoor" antenna
on the roof. He can get 20 and 15
occasionally. We are straight west and
a little south of Pyong Yang, N.
Korea, inland 01 the Pohai (Wide Seal
on North China's east coast.

I haven't given up. but the chain of
command to do anything around here
staggen; the imagination. Tsang Chou,
with a population of 170.000 (and
they each have a bicycle! I) is c lassed a
"rural town" and doesn't rate much
attention. I wrote Peking about a
license, but so lar no answer.

Anyway ... much success in the
coming year. II anything interesting
develops I'll let you know.

Don McCoy WA0 HKC
China

money for my lawyer. And do you
know any ham who would li ke to
write a ex-ham in prison? A YL would
be qreat! But I won't be fussy.

Looking forward to reading 13
aqam.

'---__II

ATIICA

NEED VE6?

I got a hold 01 a couple issues of 13
and have already sent my subscription
for 3 vrs. This VE6 thinks you have a
great mag, Your editorials are great. I
would like to see some beginner's
basics on microprocessors.

Also, any W!K stations looking for
VE6. I am on most afternoons on
14.300 or 21.300 and would be glad
to contact.

Keep up the good work, Wayne.
See you at Orlando Hamfest.

Arnie N. Brown VE6ARD
Calgary , Alber ta Canada

At present I'm doing a stretch here
in Attica Prison and the only way I
can keep up with what's going on in
the ham world is through reading.
Seeing that I can't pop over to the
local radio emporium for my monthly
copy of 13 anymore, I linally have to
subscribe. In a few days you'll be
9lltting my money order for $9.00 a
one year subscription. If the price has
gone up, please let me know and I'll
send the balance pronto. In the mean 
time please start with the Jan. 77
issue.

I'd subscribe for longer but I'm
hoping to win my appeal. But if I
should lose what's your rate lor 15
yean;?

Two questions maybe you can help
me with. Know anybody who would
like to buy a used Drake TR·22C in
good shape. except for the antenna
which was broken while being chased
by the cops? Plenty of crystals and
cheap. Also my trusty ole Galaxy 11 1.
ac power supply. VOX. etc. Will sell
all my gear cheap because 1 need

former President 01 the YASME
Foundation (Q5Ls via YASME alter 1
January 1977), finished the year with
over 35,000 QSOs. all from AJ3AA.

It is most likely that every serious
DXer in the IMlrld made at least one
OSO with a YASME station in 1976.
We hope that 1977 will be as gooo.

lloyd Colvin W6KG
Iris Co lv in WOOL

Anguilla

1 1
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LLOYD AND IRI S

NEVER SAY DIE!

,-

D

We have just finished another
successful DXpedition at VP2EEO,
Anguilla. Some 8,000 Q50s were
made with ernateurs in 123 countries.
Operation was on 28 through 3.5
MHz, with very heavy concentration
on 3.5 MHz.

Ang.;illa was different from our
other Caribbean stops for two main
reasons. There is no town or city in
Anguilla. at least not in the normal
sense. There are some stores. banks,
etc. , but they are widely separated
and not in one downtown area. The
other difference is that there is no
central electric power system. Most
people, including ourselves, have to
obtain their electric power from in
dividual electric generators. Our gen·
erator broke down just before we left
and our stay in Anguilla was, there
fore, cut short by a few days.

The people of Anguilla are very
friendly and helpful. A radio amateur
license is obtainable immediately,
upon payment 01 $25 US. The
country is relatively flat, which is a
welcome change Irom most of the
nearby countries which are moun
tainous, making it difficult to lind a
good radio site.

We ended 1976 with more than
70.000 OSOs operating from r une
different OX countries.

KV4AA. a YASME Director and

Here's a picture that the XYL took,
and I think it's a good demonstration
of the fact that hams are crazv enough
to operate anywhere! Members of the
Twin Ports Two Meter Club of
Duluth, Minnesota, and Superior, Wi~
consin, re<:ently ran Checkpoint com
munications for the March of Dimes
Bike-a-thon. I had planned to help,
but was hospitalized wilh an acute
asthma attack. But between sessions
on the respirator, I served as net
control station, operating through
WR0AIM, Duluth's 34/94 repeater. I
was able to access it easily with my
H R2A ilnd a % WilVi!. Never say die!

Steve Welsh WB9MLM
Superior WI

1 1
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THE FEES DEBATE

opposing viewpoints to be presented
- a real rarity t hese days.

I only wish that all your reader·
writerJ would use a little more
cocrtesv in some of their comments,
since t he opportunity to p'esent our
views is a privill!9l! 73 is gran ting 10 us,
and not a r ight which we "'ould
demand and abuse.

Hang in there. Wayne!
Bill HOll9htll i"ll

Rale igh NC

You 're kidding! If it's courtony you
want, read the lettef$ in OST. Don't
bother looking here, - Ed.

Continued on~ 6Q

Your rece nt letter to FCC Chai r·
man Richard Wiley cla ims tha t " the
federal age nc ies thaI co mpro mise the
DTP·cha ired Inrerdepartment Rad io
Advisory Comminee have studied all
of the frequency bands currenlly
under govern ment control to deter
m ine whet her any addi tiona l spectrum
might be made lIYai lable for Cili zens

Thomas Houser, Director
Office o f Te lecommunicat ions Policy
Wash inglo n, D.C.

Dear Mr, Houser:

I__----J

I used to si t back comfo rtab ly
sec ure in the thought that the people
who ru n our country and a genc i~

such as t he FCC were so much
b righter t han myse lf, b ut now I rea ll y
am worried. I just heard today that
they IFCCI are going 10 elimi nale all
license fees from CBer1 an d hams. I
su re d on 't u nderstand t his. Fro m one
side of Ihe FCC's mou lh comes word
that they don't have enough money to
police the wild antics of the CBers,
and from the o ther side they say we
have so much money, lei'S forgel the
ucense fees..

The wi Id rush 10 the CB bands had
already started one quarter of the way
when the FCC decided to lower the
rate to $4 .00 from 59.00. II defini lely
wasn't lowering the fates that in·
creased the CBers. Maybe t he FCC
didn'l know how 10 handle the tre
mendous amo unt of money thaI
would have come in if they left it
alone. My ca lcu lalor does no t go that
lar , so I can't te ll you ho w much
money would have co me in,

Does the FCC think that by du mp·
ing the $9. 00 it will inc rease the ham
ranks? When a pro spective ham is
ready to spend fro m $700 to thou·
sands fo r ham eq u ipmenl, what differ
ence would $9.00 make? I would s.u re
be in lerested in knowing how much
money the FCC t hro ws away by
dropping lhe fee from 59.00 to $4.00.
I wonder how many men could have
been hired b y t he FCC in each nate
for police action by t he money Ihat
was thrown away.

Harry Torossia'l WB8SWD
Dearborn Heights MI

IFREEDOM OF INFOR MAT ION I

OPPOSING VIEWPOINTS

T~ IUfliltic fringe Jives. - Ed.

in the fo llo wing ways: jamming with
carriers o f up to 30 minu tes and more,
profanity, obscenilies and indecenl
language (by definition), amateurs
wilh high powered linears that move
as close to the net as possible and
refuse 10 move when tactfully Mked
to do so. whislling,. blowing,. tapping.
and groaning imo the microphone,
playing a radio and transmitting a
phone patch signal deliber"ately on net
frequency. Tun ing up on net fr.
quency was always done wilhout any
regard or consideration for fe llo w
amateur1 - this appears to be en tirely
accep lable for many amateurs at any
time, CBers discourteous???

All of the above did not dam~
our ,piri ts; however, there was one
Ihing that was learned very quickly
and that was not to ack nowled ge this
Iype o f interference. It is like t he
obscene phone call - leave th em alone
and Ihey will go away.

The fellows ac l ing as net control
certainly deserve a 101 of praise for
Iheir patience in keeping the net
ooeretiooel. One brighl 'POt 10 all of
this was Ihe amateur who checked
into tbe net fro m Kenwck y and said
he would accept a collect call from
any part of Ihe country to get on the
a" at any time for his stale. That is
fruly Ihe Spirit of '76_

lloyd Krob WAeEFW
Eagan MN

Hobbyists in 80stol

G.ttlng Radio Show
C o\ \1I1RI DGE. M~u _ Compu,er hob
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Tho ught you'd be tnteresred in the
enclosed clipping from Computer·
world, regarding a radio program fo r
ham-computer buffs.

In yo ur January "Letters" column,
you pl, b lished a le t t er f ro m AA7NEV,
who utdn't know whal kind o f l ime
" PMEDT " stood fo r. Te ll h im it
means attemoon or evening, Easte rn
Daylight SaYings T ime!

Vour magazines, particularly the
editorials, are always stimulating,.
generally thoughtful, and frequen tly
controversial! Although your readers
natu rally don'l agree with your points
of view all t he time, we golta admit
one thing: You o ffer, in the columns
of your magazine. an opportunity for

I

SEARS AND 2M

T HE LUNA TIC FR INGE

Clinton J . R_
New Srr_n KS

the rules to let them in. I have had
one heck of a time passing the tests.
and for alllhose who told me "there's
nOlhing 10 it," I can only say "speak
for yourselves." But I will also say
that now that I have my ticket. it was
worth every bit of it. And it means
something to me 10 have done lhe
work.

I. too, thought ON was nuts before
I learned it. because I didn' t want to
spend Ihe lime learning it. Now I can
see its value and fun .

The best drawing power the ham
has is his dedicated interest and
knowledge of radio and commtJnic.
tions. Mosl o f myoid CB fr iends have
no idea wha t I have learned getting
my ticke t. but I have fo und they all
hol d a special respect in the fact Ihal I
am a ham, And fran kly. I te ll Ihem if
they wan t to get serious abo ut radio,
Ihis is the route to take. BUI until
they are serious, they're nOI ready for
us and we're not ready for them.

I cannot he lp bUI believe that t he
FCC and others in power in this
matter hold a respect for what the
t\am world has become and eeo
tribuled all these past years.

I for one am very prced to be a
ham and thank all those who have
gone before me in making it wtlat it is
today _

Than k you for YOllr t ime . " just
must speak out.

We'!!, on the case! Check out the
Montgomery Ward story in Briefs. 
Ed.

It was with ",eal diuress Ihal I
observed a t wo meter t ransce i~r on
page 967 o f the Spring/Summer 1977
Sears cata log. I hope you and 73
Magazine will ta ke an immediate staed
and mak e a " rong statement to both
Sea r, and tre FCC. I st rongly fee l that
lhe open availabili ty of CB equipmenl
Ihrough mail order catalogs such as
this wit h no req u iremenl or proof of
licensure has added to the number of
unlicensed operators on CB today.

I sincerely hope that ra pid action
will be taken to eliminale t he un
licensed non-ham from acquiring a
two meter rig,. complete with crystals,
antenna, and instructions on ham pro·
cedures. We have been very lucky in
the past to prevenl yiolation of the
ham b¥lds and I hope _ will be able
to nip this in the btld before IWO
melers becomes another eleven
meters.

Geor!llll H. Stokes, J r, WA4M2 l
Mobile Al

The follo wing is going 10 be d iff i·
cu lt to believe unless you have been
on Ihe Bicen len nial Net lor the pest
several months. Many derogalory
comments are made about CBer1, but
what difference is t here when licensed
amaleurs eatJse deliberate interfe.-ence

1 ........11 1

1__-
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SOMEDAV ...

TOVS OF THE PEOPLE ?

This letter comes not from a ham,
btlt from I long-time would·be ham. I
....st wanted 10 let yOll know that if I
ever make n. you'lIgel a large share of
the credi l lor blarrel. Fo r somelhing
like 15 years I've wanted to get into
amaleur radio. For 14 years. I was
convinced Iha l I cOllld never learn the
code, Now I've got yo ur tapes and
everyth ing seems possible. Not easy 
[ust possible.

I've also got Ihe license guide books
you pu b lish and find t hem straight
fo rward and logical. That 's more than
I can sa y fo r some o f the t h ings put
0 1,11 by the ARRL. Right now I'm
try ing to learn some o f Ihe basics
through t he Hea lhkit Continuing
Ed uaot io n series. Wh ile I'm speaking
from a posi tion of ignorance, you
migh t want to consider telling your
reader1 aboot this series. Heath kit
seems to hllVe putlogether a winner.

Vou ...e to be congratulated for
YOllr efforts 10 bring CB people into
the ranks of ham rad io . While t here
are tome crazin on Ihal baed (l tune
up then! and listen from t ime 10
l ime l, there are .Iso some very in ler·
ested .nd dedicated people. These are
the ones who would be tremendous as
amateurs. I f igu re t he crazies wou ld n't
have the patience to learn what t hey
have to know 10 pass the tests. so.
ellen if yo u get thei r attention, t hey
probably still pose no t hreat.

Congrats, again, for gett ing into the
home computer fie ld . It is my feeling
thaI within the next 5 years o r so
there will be a home co mputer svste rn
with adequal e software 10 appeal to
th e average homebuyer . Th e fact Ihal
Ihe hobby electro nics magazines have
nearly all added computer sect io ns
recently shows just how far ahead of
the pack 73 re. lly is.

So, t hank YOll. Wayne, lor keep ing
me on the track. Between the rigors of
starting a new btlsiness and the t ime
required by continuing to go to cot
lege, I slill find some time to study
l'lIdio theory. Someday ...

William F. Blinn
Worthington OH

I want 10 send th is note for what it
is worth,

I am a ham who was a CB nu t at
one ti me befo re Ihey becam e the toys
of peop le who seem to need some
th ing to co nvey thei r silly talk over.

I have always wanted to work wit h
radio but never had the chance .. . CB
racl io got me inte rested. I be lieve there
are a lot of CB men like me who are in
earnest about radio and do ing it right.
I do not believe, ho....ever. we shOllld
Iry so hard 10 get them. If they are in
earnest, they will see k it out.

Above all, we should not let down

I am proud of my CB call tettersu
Do not put CBer1 down if you want
some new hllTlS!

J im Cullen WA E2NR
StJccasunna NJ

1'--- 1

I__----J
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Compiled by Wam!n Elly WAlGUD inti Stan Miastkowski WA lUMV

Ed PiIlM W2KPO, Chai rlT1¥l L'MARC ATV Committee, with A TV ~trr.

Briefs
The role of amateur rad io as a

valuable publ ic lef'll ice _ once aga in
demonslrated after an ean hquake in
northern Italy last May. Dellils of
amateur rad io's pan in the d isaster
have just become ~aillble. Reputer
stat ions suf'llived the shock end PiSSed
the word of the quake to the ou tside
world. Next d ay 200 members o f the
llillian emergency corps established an
emergency network to assist lMlthori·
tie'$ in rescue efforts. TI'Ie lICtivi ty
cont inued for nearly two weeks and
was acknowledged with thanks by
government authorities.

The lar!le5t rad io telescope in the
world fo , u ltra·short wavelength stud y
has just been compl eted near the
Amhent campus o f the University 01

. . . and it seems like the courts may
let him get away with it. Justice,
anyone?

The on.aqatn, off·again "Big
Noise:' the broadbanded buzzsaw
interference that has been disrupting
worldwide communications. was off
at press t ime. A high·p laced FCC
source sa id t hat the Washingto n
offices had received no complain ts
since the f if5t of the year.

The noise had tapered off toward
the end of 1916, and the FCC added
that there seemed to have been I

concerted effon to keep tl'le noi$t out
of the mar itime and IIe«lnlUtical
safety 5ef'llices.

As reported in 73 lISt mon th. the
Soviet Unio n ad mitted thll the noise
was coming from tl'leir count ry and
was an "e~perimental use of the rad io
spectrurn, ..

World mass med ia picked up the
story toward the end of 1976 and
speculated about the nature of the
noise. Although many experts ece
sider the noise a propagation study,
some journal ists have theorized that it
was an experiment in the disruption
of worldwide communications which
could be used to crea te havoc with an
army's communication during a war.
Vet another farther out theory con
siders the possib ility o f the deve lop-
ment of a "oeam-rev."

Whatever the nature of the noise, it
seems to be gradually diwppearing.
FCC spokesmen did add that any
funher reports would be eoorecteted.
including the time, frequency, and
type 0 1 interference.

Just before po!SS l ime, the " OX
Jukebo~" program of Rild io Neder
land in Hilvemlm reported that tbe
Reuters News Service had qUOted the
Norwegian Defeme Mini'ster as saying
US intel ligence sources hild indicated
the rad io interference _ from I very
powerful Soviet over-the-horizon rada,.
v.tIich could track aircraft anywhere
in the world. Due to the extremely
lo ng range of the - radar . it had to
operate in the HF band rather than
the UHF or VHF spectrum. It was
fu rther stated that the interference
was coming fro m four transmitters,
two located near the city of Kiev lind
two near the city of Nikolaev, both in
the Ukraine.

The case against lrilel Trl!1)er W91VJ
conlinues in Chicago. Illinois Assistant
Attorney General Jo hn McPhee says
things are proceed ing slowly, with the
IIIe'S! develo pments only promising
funher del ay. McPhee is trying to IJl!I
a cou n injunction barring Treger 's
company (Trigger Electronics) from
advertising or C8ffYing out business by
mail. Over 350 people ~ c0m

plained thilt they mailed orders to
Tri gg er. received their cancelled
checks. but never got what they
ordered. Accord ing to McPhee, aboul l
thi,d of the complaints have now been
sett led. "ei ther to the tOlal wl isfac·
lion, or panial satisfactio n, of th<ne
conce rned." However, with Treger
hospitalized after wffering a stroke in
early January, the chances of most
victims recovering their money begin
to fade. As McPhee put it, " The Judge
may well tell us to leave Mr. Treger
alone, concluding he hilS suffered
enough already." In other words, after
months of stonewalling the AG's
demands for f inancial statements and
deposilions. lrae l Trager conti nues to
send out h i's catalogs and collect
money from u nsuspecting custo mers

Topics e xpected to come up at lhe
January 20t h ARRl Directors
meeling incl uded a h ike in lNgue
dues and a lormal vote on the
League's reply to the FCC dockel on
WARC. Some sources wid they u 
peered dues 10 go up $12 in the US.
wit h the cover price of CST up 10 $2.
~We'U have an update in Briefs ne ~ t

month.1 On WARC, a letter to ARRL
directors shortly after the FCC re
leased its WARe proposal ind icat ll(!
the League would continue to push
for new allocations at 10 MHz. See
com ments of Dave Sumner KtZZ in
last month's WARC report .

coord inat ing 'Toups such as the Ohio
Counci l before act ing on an <I pplica
t ion for a repeater licen$t.,. The Ohio
group did like the FCC's pian 10

simplify logging req uirements and
restrictions on remote bases and
au~iliarv links. Thanks WBGRG.

Even if you try to pay the FCC for
vour new license 0<" renewal , the
Commission will still refuse. As re
por ted last month. all fees were sus
pended by court order. effect ive
Janua ry lst. If you do send a check,
the FCC win destroy it. and advise by
mail. Cash or money orden will be
re funded by government check. FCC
o fficials. a t pre'$S t ime, _re st ill
investigatin g retroact ive refunds
dating back to t he court decision's
effective date.

The Amateur and Cit izens Division
name change wasn't supposed to take
effect unt il January 20th ... but
recept ion ists were answenng the
phone with the d iv ision 's new n.......
("Personal Rad io Division" ) tile week
before. There are no changes in the
division's operation as o f now, but the
futu re could incorpora te o ther radio
services like private ai rcraft and
marine.

be running an e~~imentill educa.
tional p rogram on amateur rad io and
basic electronil;:$ in three Il;hools
within the Sy055et NV $Chaol $'fstem.

The club is 011$0 planning to mo...
in weekly technical net to the ATV
repeater, with the viwal medium
giving an added [>Unch to lechn ical
decuss-cns,

The one yea r grant fo r the UM' of
the 4 20 to 450 MHz band lor experi·
mental ATV repealer operat ion Wil$

issu ed on Februa ry 27, 1976 .
LIMARC has asked the ARRL board
o f directors 10 petition the FCC for a
f ive year e xtens io n of the grant , cit ing
the fac t th at last March the FCC
granted o ffshore rad io location
(HIR ANl an extension for tha i per iod
o f li me .

The FCC's p roposal to deregula te
land decontroll repeaters (see Guest
Editcwii!ls and FCC) has drawn mi~ed

reviews from the Ohio A,ea Repeater
Council. Meeting January Bth, IWO
days after the FCC proposal was
released, the council YOted SS to 6
agsimt elimination of repeater sub
lMnds, repeater licenses. and repeater
callsigns ... as Docket 21033 calls lor.
Inst etd. the council's o fficers _ re
inst ructed to lile comments with the
Commission. "asking for ContinUil tion
o f repeater scb-be-os, licenses. and
caUsigns. and lor establishment of
procedures by which the FCC will
secure the comments 01 frequency

The Long Island Mobile Amateur
Radio Club 11lMARC) ATV repeater
became opel'iltional on a regular basis
et the end of January. The 439.25 in,
421.25 out machine is located in
Plainview NY on a 320 foot antenna.
It has an ERP of 200 Walts and is
omnidirectional, allowing amateun
within I 20 mile radius to use its
facilities..

Ed Pillir W2KPO, Chairman of the
lIMARC ATV Committee. and JO
members built the machine in their
spare time from converted compo
nenrs, MO$t 01 the equipment and
pilrts were dOr\ilted by 10CiI1 industry
and wlvaged from various commercial
sources.. The club e'$t imated the total
CO$t in the vic inity of $2000, and will

How many times have you spent
the day getting to the nearest FCC
office, struggled thrOlJolto an exam,
pa'$ted. and drOilQ9l!'d vou~lf rome ...
only to wait two or even three months
lor your new license? tt's frustratinQ.
and soon to be ill thing of the past.
Field Offices, staning sometime in
March, will issue temporary authority
for amateurs to use t heir new
privileges before rece iving (he GettyS"
bu rg paperwork. The tempora ry
permit will be good for 90 days and
will requi re scecter identi fication
whi le opera! ;ng under tem porary
status. FCC's Greg Jones lo ld 73 t he
March larget date wasn 't def inite, but
ins tead a goal.
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sr. Nick put out e tot of HO HO HOs on 2 mett~r FM.

Members of the St. Jude Hospital
Amateur Radio Club and tM
Southern Califomia ATV Club staged
.n ATV "first" on December 22
They made it possible for patients at
the Fullerton hospital to Ulk with
Santa Claus whi'e viewing him on 432
MHz color ATV.

The project was set up by Joe Moell
WA5JFP and XVL April WA60PS,
Director of Occupational Therapy at
St. Jude's. The T V signal source _
the hospital's color TV earnerl, wi th
4J2 MHz equipment pro...ided by
Ern ie Williams W868AP and John
Verna WA6CAS of the SCATV Club.

Santa visited each room in t he
Ptl'diatrics and long term rehlbilitat ion
units of the hospital by means of a
battery-operated colo r TV set and
ATV converter, wheeled from room
to room. Patients talked back to Santa
on 2 meter FM simplell . A realist ic
" set" for St. Nick was made by
hospital therapists, and backlP"ound
$O und effects of reindee r and wor k
sbop elves came from an endlesl tape
1000. In ordef" that there be no doubt
of Santa's authentic ity, he was
thoroughly br iefed beforehlnd of
each patient's name and backgrotrld.

Newsfilm of Santa 's ATV ...isit was
sho'Ml t o all of Southern California
Christmas Eve on a Los Angeles tele
...ision Itat ion. Tnanks to WA6J FP for
storv and photOl-

The antenna zoning case of Walter
Weber WA9 FXG has not yet been
sett led. In January, 73 repon ed that
Weber has been ordered to remove his
72 foo t tower and antennas. The fi ght
against the Des Plaines IL city council
has $0 far cost Weber nearly $2000
out of his own pocket. At press t ime,
it appeared that the city council was
dragging out the case through nurner
ous legal loopholes in an effort to
drain Weber financ ially.

In co urt late in December, the Des
Plaines cit y ettoenev fi led a motion to
have Weber's suit ageinlt the city
counci l d ismissed. Because no reason
was gi...en, the mot ion was denied. The
city then filed a point by point deni.1

An unemployed engineer, ecm
plaining that waves emanating from a
car's citizens band rad io caused him
pain, hurled a cinder block th rough
t he car's windshield yesterday, pol ice
said. Two Nassau County pol ice det~

l ives riding to wor k in the car imme
diately arrest ed the engineer.

Police chlrged James O. Nelson, 32,
of 2 Norway Pine Drive, Medford,
with Ihi rd-degree criminal m ischief, •
fe'ony, and secorKklegree rl!lCklell
endangermen t, a mitdemeanor, and
District Court J udge Wam:n Doolittle
ordered him held in lieu of $ 1,500
een. The detectees, George and John
Staudt, were no t hun. The tWO are
brOlhers.

Nelson , a former employee of the
Grumman Corporat ion, allegedly
stepped from the cu rb at Farmers and
Stewart Avenues in Bethpage at about
8 am. Pol ice said he threw a nine inch
by 12 inch cinder bloc k through the
windshield of George Staudt 's car and
walked away. The detectives went
afte r Nelson and arrested him. The car
had been stopped at the intersectio n
for a stop sign, according to scuce.
who wid the Staudts were on their
way to work in the Eight h Prec inct,
RlIprim«J from Newsday, Gar~

City, LJ, N Y,

Ed Wlbb W9/PO, p,.k/."t of rn. Chicago A,.. CMpter, Quarter CMWry
Wirele" Auoc~tion, sponSQI'I of tn. Amateur Radio Bi","r.nn~ R.lay, Prof.
Eric (Shawl SMlklwuItJ( W9CI, Honorary Chairmilfl,~iving .ward in Chicago
of ",.... from PrIiIidMt G.,./d Ford, wirh Lee Knirko W9MOL, ReI.y
011;,,,,... (Photo by John B_y.lil W9CSA J

and contro l operators hoped to moti ·
...atl users to self- police the offenders.
Many systems came back under rigid
con trct of operato rs and were lrn
mediately shut off again at t he first
sign of jamming or bad behavior.

Although first reports aft er the
resumption of norrne l repeater act ivi·
ty showed • noticeable decreilSll in
bad behavior, the next few months
will tell the Itory about the future
need for more appreciation per iods.-

Looking for Smokey? Owners of
Drake series R·4 rece ivers can now
tune in to CB channel 19 by doing the
following : Set the band selector to
28 .5 MHz and the "xtal" switch 10
160 meters. Rotate Ihe prese'ector to
15 meters and Ihe dia l to read 535.
10-4 and thanks again good budd y to
the San ta Barbara CA Amateur Rad io
Club.

As reported in the February Briefs,
the Bicenten nial Relay project had
become bogged down in red tape.
Congrat ulato ry messages from 45
governors and t he Mayor of the
District of Co'umbia to President
Jimmy Carter were held up for near ly
two months, while Bill Miller K4MM
pressed for an appointment. In Chica·
go, where the idee got staned with the
local O......ter Century Wireless Aseoci
etscn Chlpter and Eric Shalkha..
W9CI I. participant in the first Presi
dentia l Relay held back in 19161, Lilli
Knirko W9MOL tried to interest the
med ia with little scecess, A Chicago
press conference drew only one
reporter, .nd in Washington it wn
much the same story. The messag.
were delivered January 12th to Mr.
Cart.,. 'S eppointments secrlrtary, Fran
Voorde. An appointment with the
President prior to his inaugu ration
proved impollible for two reasonl:
Mr. Carter 's busy schedule and the
Secret Service's reservat ions. The 55
reported ly worried that if the haml
got I chance to present the new
President with the messages, "ellllry
gro up in the country would try t o do
the IIml th ing. " Tbe t, in the security
conecioul minds of the 55, wou ld be I
major no·no. Uncidentllly, W9Cl's
f in, history of him rad io begins with
th il i_ of 73.)

Massachusettl in the western pert of
me state. Or. Richard Huguen in,
Director of Rad ioast ronomy, in a 13
interview said the 45 foot d i$h has
been under construct ion for nearly
ttuee yurs. It'l fu lly steerable and
encloMd in a geodesic dome.

Rad ioWWft in the one millimeter
region (m GHd will be stud ied in ...
effor t to understand interstell.
molecules and their role in the birth
of Itars.

The installat ion was funded by the
National Science FOUndation and the
Commo~lth of Massachusetts. It
will be used by tcientis ts from around
the world.

Personl involved on both sides of
the RTTV/repeatllf controversy on
146.70 MHz in t he Ohio area co n
tinued to u ke h.d lines at press t ime.
As reponed in the January issue of
73, Robert Scott WBFSK organized
RTTV enthusiastl to protest a new
10n O repeate r on the frequency,
which had been used for RTTV nets.

A lP"eat dNI of correspondence
between RTTV operators and the
Ohio Area Repeater Council was
generated, and the Council took up
the issue at its January meeting.
Accord ing to the minutes 01 the meet·
i"'!l, " It was &greed t hat if the individ·
uals concerned had requested approval
of 10nO for a RTTV repeater before
the voice repeater group asked for the
pair, the RTTV request wou ld haY{!
been approved. However, as there has
been no such request, and in view of
the use of other repeater pairs for
te letype elsewhere in Ohio, the
membership confirmed its earlier
app roval of lOnO voice repeaters, and
reaff irmed its decision not to reserve
any repeater frequencies for d irect use
on either RTTV or voice: '

Scott ...owed to continue the fight
. inst t he use of 146.70 for voice.
With m e situ.tion deadlocked, bad
feelings abound and both sides seem
to be drihing f.nher ap¥t..

Opin ions vary on the success of
" Repeat.,. Apprec iat ion Week" in
California the first week of January.
Twe....e majo r SVltems and ...irtu ally all
of the m inors shut do Wl'l for a five day
period from January 1st through 5th.
The shutdown was caused by increas·
ing abulll and bad language on man y
repeaters in the nate. WR6ABE was
shut down fOr two months last fall
beceuse of t he severity of the situa
tion on that machine.

During the " appreciat ion" period,
control operltors mon itored t he input
frequenc i" for emergency tretflc. No
mejor probltn'l l were reponed, al·
though lOme of those alleged to hive
cauilld t he troubl, Ippeared briefly on
lOme of the m.chln" leh on ,

By shutting off mtchines, owners

LowdoWTI is a new monthly news
letter designed for the interest of LF
band enthusiasts 540 kHz and down.
A one year subscription is free to
anyone who sendl 12 SASEs to H.
John Clements, 9010 Tobias #25B,
Panorama City CA 91402.



of Webe r's wit.
Most an tenna zoning cases have

been quie lly settled out of court in
the past d ue to vague zoni ng laws.
Th is case appears to be the first in
Illinois and one of the lirst in the
country to actually reach Ihe court
room A nega tive deci$ion could make
it difficul l fo r amateurs to erect
antennas anywhere in the country.

A fund h3! been started in an
attempt to help pay for the legal OOSU

of the tower battle. Contribulions can
be sent to WA9FXG Tower Fund, c/o
Hajek &. Hajek. Law Centre,
Mannheim &- Roosevelt, Westchester
n.60153.

73 West Coast Associate Bill Past ....
nak reports that although the 19 77
SAROC in Us Vega seemed well
attended, complaints abounded lrom
both emateurs lind exhibitOl"$. Early
arrivals found that the hotel reserva
t ions had been almost toully fou led
up and some were forced to return
home before the proceedings be9an.
Many remarked thai the speaker pro
grams were "bad.' Amateur manulac·
turers and diltributors who exhibited
were bothered by thoe l8Ck of inteeest
from the crowds. MOf1 of the adIIance
sales had gone to microproceuor
enthusiasts. despi le the fac t thai only
two micro manufacturers were
represented in the e"hibil hall.

Many e"hibiton; who had been at
SAROC in the past were absent Ihis
year. One said he would not be back,
addi"tl thai SAROC is a "dud. and
getting worse every year."

A number o f new products were
shown at Ihe show. Amo ng them was
the long'awaited Dentron MLA·2500
linear, as well as a new Drake Irans
ceiver, t he T R·4 CW featu ring a switch
able CW filter . Amate urs got a first
look at the p revious ly announced
At las 350· XL, w ith digital readout
and 350 Watts out. More HF equip
ment made its debut with two new
rigs from Ten-Tee, the Triton IV, yet
another d igital reado ut unit, and the
Century 2 1, a 70 Watt allband r ig.

Wit h the large part Ihat VHF is
playing in ama teu r rad io these days,
the majority o f new equipment was
fo r that par i 01 Ihe spectrum. VHF
Engineering introduced a new line of
2 me ter ampli fiers. The record for
mobile 2 meter amps will now go to
TPL, who introduced a 250 Watt un it.
Kenwood was Showing the T5-600. an
all mode transceiver for 6 meler$ that
should be available soon. KLM intro
duced the VFO-71 1 lor lheir 2 meter
rigs.

Accessories were well represented
with new crank·up tOwer1 from Tr isto
anet Wi lson, as well as Wilson's super
heevy duty rotator, capable of turning
ha ll a ton.

One unique product was the Astro
200 transceiwr from CI R. It has
d igital tun ing that is done auto
matically in 100 kHz steps. You push
a button up or down for tuning in the
corresponding directions.

Dale Hoppe K6UA of Fallbrook CA
,s the proud holder of tbe second
WAZ certificate for 75 meter phone,

and the first for the northern
hemis phere. An avid DXer since be ing
licensed in 194 1, Hoppe started wo rk·
ing toward the certificate in Jan uary
of 1973 and received it late in 1976.

When asked about t he toughest
zo nes, Hoppe sa id tha t th e last, zo ne
23, was t he most d iff icult. A con
firmed OSO there with UA9NH/JT-1
in Mongol ia put h im over the top.
Add ing to Ihe d iff icu lt ies, zo nes 15,
16 . 17. and 18 required long pa th
propagation.

The first WAZ for 75 meter phone
belongs 10 Dr. Juan Fernaneto EA8C R
in the Canary Islands.

Ho ppe uses a Kenwood driving a
Henry 2K . His an tenna system is a
directiw curtain using fou r del ta
loops, two d riven and two parasitic,
giving a 10 dB gain.

He is ilCtive on all bands. including
2 meter FM and SSB, and holds a
WAZ on 15, 20, anet 40. as well as a
WAC for 160 meters.

After nearlv a year of operation, an
amateur rad io club formed to pro
mote the use of SSB on 2 meters is
e xpaneting at a rapid rate. The "Side
Winders On Two" headquartered in
Fon Wonh TX has over 300 members
located 1111 ever the country. Nets haw
been formed on 145.10 MHz to
demonst rate t he potential o f the 2
meter band and the SSB mode for rag
chewing and OX.

Req uirements for membership are
working two members on 2 meter
SSB. A list o f members and fu rther
information on membership can be
obtained from George Brell . Trea·
surer. Side Wi nders On Two, 3 520
Li vingston, Fort Worth TX 76110.

It appears that the USSR is o n the
verge o f launching an amateur rad io
satellite. Persisten t rumors coming
from Sov iet amateurs pUt the launch
date a t sometime in the spring.

Nearly a year ago, Sl!IIeral Soviet
hams told AMSAT in Washingto n that
the sate llite was built and was under
going final tests. It was not launched
due to an unexplained delay.

Details were sketchy at press t ime .
An issue of a Soviet amateur radio
magazine showed a picture of a 2 to
10 meter traosceiving installat ion and
hinted at its use fo r a new satellite.

Bo th OSCAR 6 and OSCAR 7
continue to have battery problems. AI
Pl'e$$ l ime, AMSAT president Perry
Kline to ld 73 that telemetry data was
st ill being gathered, but it appeared
that one of the 18 cells in OSCAR 6
had failed. Instructions were giwn to
command stations to change the volt·
age rat ing at which the satel lite was
shu t down.

A MSA T w as considering two
theories. in an attempt to rejuwnate
the cell. One was to charge it vj.gor·
ousIy for a period o f t ime_The Other
was to continue to di$Charge thoe
battery and then recharge it . Each of
the 18 cells supplies 1.8 volts at full
charge.

OSCAR 7 developed a pro blem
with one of t he solar panels, causing a

voltage reduction aboard that space·
craft. Kline said that it was expected
that OSCA R 7 Mode B orbits would
be switched to Mode C unti l at least
the en d of February (Mode C is Mode
B at hal f powerl.

Plans are continuing for a concerted
fund·ra ising effort lor AMSAT. As
reported last monlh, fund ing for
OSCA R 8 and the Phase III satellites
is a problem. AMSAT ottlcials are
considering several iI\Ienues fo r seeking
contributions and still seek new
members and volunleers. AMSAT is
located at Box 27 in Washington DC.

The famous sounet of Morse code's
dah-dll may be phasing out lor the
marit ime industry. This is because two
communications satellites are in
synchronous o rbit owr the At lantic
and Pacific oceans. These mar itime
sate llites, bui ll by Hughes, are owned
and operated by a consort ium of
carriers headed by COMSAT General
Corpor1llion. Called Marisat , the satel
lites are currently relay ing high·
quality voice, telex , facsimile. and
data owr both oceans for the interna
tional marit ime industry. Marisat also
serves the US Nevy for fleet communi
cations.

A t hird satellite. for Navy use and
commercial backup, was placed in
synchronous orbit over the Ind ian
Ocean last October. Pour-foot-diame
ter ship antennilli allow ships to make
instant contact wilh home port or to
be reac hed instantly by ship tele
phone. Ships can also reac h other
ships via the system's ground station
fo r teiex messages.
Reprinted from IEEE Spectrum, The
Insti t ll te of Electrical and Electronics
Engineert, Inc.• New York NY.

Collins Commercia l Te lecommuni
cations Division of Rockwell Int erna·
t ional has received a $25.5 million
contract from the Corporation for
Pub lic Broadcasting (CPB) to buil d an
ea rth station system.

Collins will provide an earth station
system comprised of 150 to 16 5
stations for the new na lionwide satel
lite-based television system that will
serve t he Public Broadcasting Service
(P8SI. It will be the f irst large scale
application 01 small earth terminals
for lelevision d istribution by satellite
in the United States.

Collins will provide a lurnkey SIa·
tion which will include receive-only
grounet terminals. interconnect links,
and services such as frequency co
ordina tion and site telection, prOlo
type and qualification testing. site
preparation, construction, installation,
anet long term maintenance support.

With the new satellite system, PBS
will be able to broadcast multiple
programs to public television stations
simultaneously, enabling each station
to decide which program 10 air and
which one to tape for later showing.
The new system will also enable PBS
to provide additional channels to
enlarge programming options for
.... ious groupings of its stations.

The new system is designed to
provide flexibility and access to public
television stations not previously

financially possible. and e xpansion of
the PBS interco nnection using its new
satelli te system will be less complex
and costly than at presen t. Under
present conditions, linking up o f a
new public television stalion o ften
takes two to three years. With t he new
system. PBS can have a new ground
terminal installed as quickly as t he
equipmen t can be erected and fre
quency coordination requ irements
met. Also. the costs of interconnect
ing new stations in t he satellite mode
are substantially less t han such costs
in the present terrestr ial mode.

Signal quality will be improved
with the new satellite system, because
a single siqnal will be picked up ill

approxima tely equal strength by esch
receive-only ground terminal. Distance
has little significance, of course, and
signal deterioration will not occur as it
does in terrestria l systems.

The new public broadcasting setel
lite system will utilize three tr...
ponders of Western Union 's WESTA R
satellite to beam signals aero. tbe
continental US, and to Alaska,
Hawaii. Puerto Rico, anet the US
Virgin Islands.

The basic te leviSion recei....only
earth station system will include 10
meter "nominal" an tennas. Iow·noise
amplifie~ rangIng In temperaturtl
from 50· Kelvin 10 JOlt Kelvin. and
t he new Collins 55U3-1SC frequency
agile video receiver .

The single shelf reoeiwr can be
t uned locally or remotely to any 01
500 channels in the 3.7 GHz to 4.2
GHz band . It also features a mainte
nance logic un it that can diagnose
faults to t he replaceable module level
and an ec/dc d uat-vottaqe power input
capability fo r redundan cy of primary
power, if d esired.

The terminals will be designed fo r a
video signal ·to·noise of 53 d8 essum
ing a video peak deviation of 13. 5
MHz and a carrier·to-noise of 14 dB
min imum.

The PBS sate llite system is e x·
peered to be operatio na l b y the fall of
1978 .

Collins has been inYOlved in satelli te
comm u nications s-nce the earl y
1960·s. when Collins engineers t rans
mitted video, voice. and da ta signals
from Iowa to Te xas by bouncing them
off the orbiting Echo balloon.

A growing trend on repeaters is the
running o f simulated emergency nets
on an u nsched uled basis. The nets giw
emergency coordinators an inetication
of the areas covered by the machines
used and the availability of volun leers.
as _II as being a valuable training
e"en::ise. Ho w about t ry ing the idea
on your repeate r?

The Santa Barbara CA Amateur
Rad io Club reports that you can't
beat CW when it comes to a lough
communications path. Recently, a
pleasure boat in the Santa ' Barbara
O\annel asked for assistance on the
CB REACT networlt. Because of radio
problems. the boat could not be
understood. Dave McCollum WA6RGJ
was on duty. He determined lhat the
boat owner was familiar with CWo had



Trio-Kenwood digs in hard to officially break .Qwund at the site of their new
offices in Compton, C<Jlifornia. The 23,000 square root structure is hP.ing huilt
to TKC's specifications by No~a Construction Company and is scheduled for
comple tion in A pri l, 1911.

LlMARC, The Long Island Mobile

N~V

NNNQ
NNNQ
NNNQ

Army
AA Mn
ABMn
ACMn

Prefix
W.
K.
WA.

ConrinuPd on 1»t1P '96

There is II place wher, Techniean
ctess licensees can operate SSB on HF,
and where Novices CJr'I ope...te voice
on 2 meter FM. It's the Mihtllry
Affilia'e Rad io System (MARS) which
is always looking lor dedicatf'd trllffic
handlers. Besides the e xtra privileqes.
MARS licensees are issued distinctive
callsigns and are given acce'\S to sur
plus equipment. MARS units in many
areas of the country are cUHf'ntly
runni ng memhership drives. For fu r.
ther information, write: Commander
U.SA A.C., Attn CC DPS OM. Fo rt
Huachuca AZ B56 13 .

"00 you think, maybe, the real
reason for changing the MARS calls
wal to provide the block for Bia",'en·
nial use?

"Well, now it's 1977, I new year.
The celebration is over, the calls are
gone. Of course, the FCC is now
issuing the old Navy calls to amateurs
(NnX X), hav ing fin ished with the
Army(Bicentennial calls. Is th",rft any
hope for us to get ou r old ca lls back?"

Marc I. Leavey. M.D.
WA3AJR·ACM3AJR

(ex·AD3AJ R)
RaooaUUoWll MD

W • AC
K • AD
WA · AA
WB· AB

We're checking. Meanwhile, what
about the scuffle for 1 x 2 Cl1I1il1'S?
It's gotten to the point where you
don't know whether you're talking to
a seasoned veteran or an 18 year old
kid. (More on the FCC's callsign
shuffle next month .1

"A ir Force was uncha nged, Army
got jawbreake r call s, and Navy penple
sta -ted stuttering!

"Then came t he BicPntenn ia l and
t he famed bic!'ntennial calls igns.
Looking suspiciously like the 'illP.qal'
Army MARS calls, which were never
hea rd o n amateur frequenci..., use of
tl1e-se 'SPOCial' prefixes was encourli9"d
on all ham bands, especially in rmee
national contacts. Remember :

t he MA RS program does not fall
under the jurisdiction of the FCC, but
of the Inter·Agency Board IIAB), a
faceless grouP which Iookl over
military and government radio use.
Fur ther , there is IlO reavm for MARS
ealtsiqns to follow amatl'Ur relJ,lllltions
as operation is not under the ArT\lI,..ur
Radio Service rules, nor If .t on
lImateur fnoquencil!1. Cert.inly the
'Command' stations, WAR, AIR,
NAV, and NPG, have caUs which do
not follow amateur convention.

" Nonethelt"';$, without a whimper,
we complied. Our reward was :

Prefix Army N.,., Air ·Force
W. .. NO AF"
K. AA. NO AF'"
WA. AD. NO AFCn

••• etc.

We've been getting some tetters
from MARS members of late, cern
pla ining about changes in thei r calls.
Marc Leave y WA3AJR wrote of
h is belief t ha t the FCC had purposely
shuffled MARS calls to grant spedal
bicentennial calls to t he general ama
teur population.

"A little more than two yeal"S ago,
the three MARS programs operated
just as they had for decades. Upon
entering MARS, an amaleur would
a$$ume a callsign based on his FCC
issued identification. The scheme was.
where " n" represents the FCC Call
District,lhus :

Propulsion Laboratories in Pasadena
CA sent a message to a star system
that the y believe has a high prob
abi lily of having habitable planets. If
an answer is sent back as 110OI1 as the
met.sage is received, it should be .rriv·
ing here on tanh in 48,000 years. 15'
new WAG (worked all galaxi") cer·
tif icate far behind?

The US Stale Department has an
nounc:ed success in it s negotiations
wilh The Republic of the Ph ilippinet..
A reciprocal operating treaty was the
result, effective October 25th.
From ARRL Bulletin.

"This was all well and good until
about two years ago, when we _,
informed of a change.

"It turned out that the FCC had
determined that the calls we _ re
using on the MARS frequencies were
illegal. The p ref ix 'AD3', as in
AD3AJR, fo r exa mple , was not a USA
ca ll at all, but rather one assigned to
the tiny nation o f Lower Ugorgi, or
$Ome such. Thus, to comply with
international treaty regarding amateur
callsiqns, a change was in order.

"This declaration was of note for
several reasons. First , it has been
established in many other cases that

The problem of CB rad io theft has
f inally come to the attent ion of the
feder.l government. Several congress·
men, inc tud ing Senator Thomas Eaog le-
ton of Missouri, have introduced
legislat ion into Congress that would
make CB rad io theft a federal offense.
Two bills were introduced last Sl!'$sion,
H.R. 13222 and 13223, that would
make such theft punishable by a
possible $5.000 fine and one year
imprisonmenl. The bills specify thai a
transceiver missing for over 24 hours
would be considered to have crossed
state lines, thus allowing federal law
to take effect. All mob ile transcei~ers

would be co~ered u nder t he proposed
laws, th us including amateur two
meter gear which is also highly suscep
tible to rip-off. However, in a conver
Siltion with Senator Eagleton's office,
73 wal informed that the twO bills
had "died" when the last session of
Congress ended. It is hoped that they
will be reintroduced when the change
of administration is complete.

shared. A vastly larger distribution
network for amateur products could
possibly create ellOugh demand to give
amateur radio thousan~ of new
devotees.

The Londort Ontario Amateur
Rlidio Club reporu that a number of
Canadian amateurs are hONing prob
lems pa$$ing through oostoms with
amateur units when return ing from
trips il'lto Ihe United States. The
depressed market fo r 23 channel rigs
in the U.S. has made them attractive
to a number of Canadians. Since
border personnel may not be aware of
the difference be tween amateur an d
CB rigs, Canadian amateurs are urged
to ca rry a photocopy o f the ir license
and the b ill o f sale for the radio. When
entering the U.S., t hey should have
Canad ian custo ms officials fill out
form Y3B. which will record the unit
as having left Canada and should
facilitate easy reentry.

Tired of waiting for OSL cank
from slow OX sta tions? Haw pa
tience. Two years ago, scientists at Jet

It may be that 2 meter rigs will be
as common as CB radios on the
shelves of the nation's large retailers,
The two largest mass merchilndisel"S in
the country, Sears Roebuck and
Montgomery Ward, are both In the
process of testing the water in the
selling of ham gear.

The spring·summer edition of the
1917 Sears catalog has a 2 meter rig
sitting bMide the CB listings. The 22
channel rig is accompanied by a full
explanation of ham rllclio and a
caution that a license is needed for
o pera tion of the unit.

A spokesman at v aesu Electronics
in California admitted to 73 that the
Sears un it is manufactured by Yaesu
in Japan, b ut is not offered under the
Yaesu name in the United States.

Meanwhde , the Montgomery Ward
store in Plattsburgh NY is the site of a
test marketing program for amateur
rllcl io gear. Michael Hanrihan, com
munications products manager for the
store, told 73 that he was in the
process of contacting major amateur
product manufacturers in an effort to
build • complete choice 01 product
lines. At press time, Hanr ihan
lidmitted t~t he was getting little
suppon from the companies that he
had contacted. Of three major manu·
facturen conlacted, one insisted that
the entire line be purchased, one
promised to call back but 11(!IIet" did.
and one gave Montgomery Ward an
outright negative answer, saying that
they d id not want to jeopardize their
exis ting dealer structu re.

Another roadblock put in fron t of
Mo ntgomery Ward was a requ irement
t hat t he y ta ke care of all warr anty
work. Although the amateur depart 
ment may not be as fu ll as first
envisioned, the store was successful in
obtaining t he Mid land line of 2 meter
figs.

Top officials at both Sears and
Montgomery Ward were reluctant to
comment on their future plans regard ·
ing the ......teur market. A Mont·
gomery Wilrd official said thai the
success or failure of ilmateur products
at the Plilttsburgh store would be
studied over • one year period. If the
pilot program is successful, the com
pany may consider adding an amateur
department to all of its retail stores, as
wen as the cal8log.

The r,luctance of majo<- emereur
products m¥1ufacturers 10 consider
mass men::hilndisel"S dra~ an interest·
ing parall,1 to a situation which
existed in the photographic industry
nearly ten vea-s ago. At t hat t ime ,
manufacturers of advanced amateur
cameras and acceswries were re luctant
to sell to mass merchandisers, fearing
a complete loss of business in photo
speciettv stores. When one company
broke down and dec ided to enter the
market, others soon followed, and a
number of discounters suddenly were
equipped with fully stocked photo
departments. Instead o f taking busi·
ness from specialty retailers, the
increased llVllilability of the products
created. whole new market which all

him switch the rllclio to ssa, and key
the mike in CWo The message was then
passed successfully.
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from plI{/f1 7

Irom the FCC. We are still far too
restricted by the FCC to be ab le to set
up much in the way of gentlemen's
agree menu on the use of our barKls. If
the FCC were to throw out the
bandwidth propO$llI, now under con
sideration lDocket 20777 1 and
remo'ole all restrictions on modes of
communications. _ would then have
I situation where _ oould start
governing ourwlves.

Since the repelter councils
pretently repre$6flt about hllf of the
ective amateurs, _ have a good start.
Most repeater clubs have el(panded to
be regular ham clubs, with many
non·FM members. Thate which
haven't opened up t o non-FMers
should get their act together . . . how
can you run Novice cresses when
Novices can't lJ$6 FM? And what
red-blooded ham club doesn't have a
Novice erees going these daVl?

Think about a $lructure for ama.
teur radio founded on the nIldio clul),.
RepfflSl!11tatiV1!li of lhe clubl would
meet with .ea councils to pan along
ttoe wishes of the dubl . .. ...d bring
beck the ideas from other clubs..
Council representalives would meet to
.ee on changes in our "!Ireemenu on
IUbbiindl, modes. etc. This would
permit amateurs to keep up with
technica l clevelopmenu, and should
encourage the pioneering of new
ideas. This would take only a nat io nal
meeting of councils t o be put into
effect ... everything else is already in
motion and working rell$onably well.

Such a sy~tem would need a mode
01 communication~ ... a forum where
ideas for changes in agreements could
be discussed .. . the Pl'"OS and cons
developed. It goes without s.aying that
73 MaganM is available for this . .. it
Ilwp{s hal been. Clubl c... 't be sure
of getting all the inlormation they
need to make intelligent deci~ions

unless there is a relatively free press
. .. and thi~ comes down to 73. QST
is not known for allowing more than
the ARR L side of things. HR seems to
panic at any sUll9estion of offending
QST, upon whom they are o vercecee
den t, I' ll print just about anything in
73 , and whether I agree with it or not
is irrelevant.

So there's an idH. You can let me
know what you think.

MA BELL WISES UP

When Bell decided to use on-line
signaling for long distlrlal callI, I
number of engineers advised .irtst it.
They pointed out that this would
encourage the development of Wll'(1lto
dlfMt the billing lor the c.lIl. The
engineers t ried herd to convince
hi\tler·up$ t hat they should use
seplrl te wires fo r signaling and thus
avoid an y problems with customers
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using signals of their own. The deaf
ear turned to t hese engineers was not
one of the brighter decisions made by
phone company officials,

It was th is decision to use the same
wires for operating the dial ing equip
ment as for the phone conversations
....... ich broulflt about the development
of the red box. the black box. and
eventually the blue box ... devices
for getting around some 01 the on·line
signalir"9- The engineers nIliwd a
chorus of " I told you so" as blue bol(
use escaleted. I 5U5PBCl that the phone
company reected by firing the wite

"'''At any rate. Bell has recently en-
nounced that they are at long laS!
setting up separate lines for handling
dialing. With so me of the newer high
speed svstems. one se t of signa ling
lines will be able to handle hundreds
01 customer lines, since few signals
will take more than a second or two
to transmit. Bell is trying out the new
lVItem in Wisconsin and el(pectl it to
be all over the country in a few years..
This will greatly speed up comections
on long distance callsar:d wilt make it
possible to make collect calls without
ttoe help of an operator. It will .Iso
ttlwert any blue box fans .......o are still
not in jail.

MAIL ORDER R IGHTS
Since a good number of the ads in

73 are mail order ads, it may be
helpful to bo th prospec tive customers
and mail order lirms if I go ove r the
new mail order laws.

The Federal Trade Commission has
some ru les ....... ich go a long way
toward protect ing the mail order
buyer. It rl!ilily doesn't pay to 1001
around with these chaps, so read on
and see what they'w done.

A customer has the right to know
M1en to expect merchandite to be
shipped. If no date is set by the sell~,

you heve the right to h_ your
merchandise shipped within 30 days.
If the seller does not ship within 30
days, you have the right to c.ncel
your order and get all of your money
back, The seller must notily you 01
t he de lay and give you a free mllllns
(postage paid reply}. If the delay is 30
day, or less, you have t he right to
cancel your order and get your money
back, the right to agree to a new
shipping date, or t toe ri\tlt not to
ans-.. . . . in .......ich case the seller
altUmeI that you alJ'88 to the shipping
delay , If the shipping delay is more
then 30 day$, you must gM your
ellprns consent to the delP{, other·
wise the seller must retum your
money at the 8fId of the lirst 30 deVi
of the delay.

If you ceocet, you have the right to
get all of your money beck, and it
must be mailed to you within seven
working days etter you cancet, On

credit sales, the seller has one billing
cycle to adjust your 80C0Unt.

If you h.aYe a problem, _ite to the
dealer directly. If you don't grt re
sultl, outline the lacts. with a copy of
tre ad and a short letter, and send it
to: Director, Bureau of Consumer
Pro t ect ion, Federal Trade Com·
mission, Wll$hington DC 20580 ...
and please send a copy to WlIYne
Green. 73 Maguintl, Peterboro ugh NH
03458, so I'll know when a f irm is
lousing up.

A CALL FOR PAPERS
It wasn't very long ago, h istoricall y.

that one of our ham magazines was
calling for those unused frequencies
between 146-148 MHz to be made
into a new citizens band. It probably
wasn't so much cooler heads pre
vailing as the glacier-like movement of
the FCC wtJich saved our present
repeater band.

Today _ hear that famili¥ cry 01
"use it or 10. it " ringing out plain
tiwly. echoing up and down our fT\8l"ly
virtually unused !\am bands. One or
t wo furtive teenagers calling CO every
night do not constitute much of a
foothold on an empty ham band. And
since t here is probably no way in this
world to get that crd- t imer's tuning
knob unfrozen from 39 99 kHz, where
he's been lor over twenty years, we
have a desperate need for newcomers.

Many clubs are doing a !1ei11t job of
attracting new blood to hamming. The
big source of be9inners in amatl!'Ur
radio tes been CB. now that amateu",
have diSCOVl!'l"ed there are some nice
people on C8. much to their surprise.
Where in 1973 only about 50 ham
clubs had licertw study dassel, now
almost 3000 clubl are offering these.
and the result is a ham increase during
1976 of 22.497 lalX:ording to the
Callbaokl '" that's abou t an B%
inc rease .. . showing that wh ile we
haven't i1"abbed the brass ring, we
def initely are back on the merrYilO·
round .. . to coin a phrase.

Prior to ARRL's "incentive
liceming" fiasco, the ham growth had
been about 11" per year for quite a
few years. We certainly should II't
back on that schedule, at the least. I
think we c., do it . .. heck,. I know
we can do it. We had to tive with zero
!1owth for 0Ytt" ten hard years. so
_'re pretty rUlllled.

I see the key to lJI"owth lying in the
e l(pandi"ll interest in CB. With
millio ns of people becoming familiar
with two-way rad io. I thin k we can
spa rk a hamming interest in this
ti nde r.

To sperk this interest, we need to
tell t he world about the fun of ham
ming. Oddly enough. hardly anything
has been written by amateurs telling
about the VIIrious hobbies that go to
make up what _ call amateur radio.
I'd like to see P8'P8" submitted to 73
Maga~iflfl on eYf!I!TY fllCl!t of hamming.
These could be published in 13 ...
put into bookl~s to go to CB clubs
... bookletS in radio stores . . . etc.

A paper should el(plain about 0,.
particular phase of amlrleur radiO in
terms I beginner can understand ... it
should be Mil illustrated with photo
graphs and any drawings or maps
which will help ellplain. The deedl!ne

for papers for this competition is May
15. 1977. Winning papers will be
published and the ..thors will receive
a certificate 01 merit for their contri
bution to the !1OW1h 01 amateur radio
... plus a cheek for 5250.

Papers wtJidl II't honorable men
tion may also be published and will be
paid for at regular nIllel . .. the fact is
that any well do,. paper will prob
ably be used in this drive to convince
CBers (and everyone elsel that they
should get their ham tickets.

Major facets of hamming:

DXing
Contests
Certificate Hunting
SSTV
RTTY
ATY
FM/Repeaters
Public Service
MARS
Nets
Traffic Handling
Oscar/Amsat
Club Work
Home Building
Antenna Eltperimentation
Novice Classes
Microcomputers
a RP
Mobile
Moonbounce
160m DXi"ll
DXpeditions
High Speed CW
VHF SSB

Here is a My to have a lot of fun
... to give a big boost to your own
special interest ... to help amateur
radio in general .. , and to get some
recognition. There's nothing like being
published in the magazine to make
you an "ellpert."

Since the main purpose of these
papers is to attract newcomers to
amateur radio, be sure to sta rt out
with something d ramatic if you can,
Empha~i ze the fun . " be honest
about the cost, but try not t o scare
oil the beginner, Try to have the best
pictures you can , .. black and white.
You might plan for one color picture
later if the paper is a wimer ...
somt'thing that might be used on ttoe
magazine cover. This takes a wry
good carnera ....d el<pel"ience.

You might think of this" a way to
help pay back amateur radio for the
enjoyment it hes given you.

WRITING FOR 73
What does an author expect fro m a

publi~her . , , in addi tion to being paid
well and promptly? Well, the re is a bit
o f vanity in all of us and we want to
know that our ideas will get the best
possible d istribution, We want to
reach those """0 will be receptive to
our ideills.

Since 73 has done most of the
pioneering in the hem field. most of
the top name authors heYe tended to
"",ita for 73 . . . it is the best MY for
them to reach the people who count
Therl! is no discounting the impect of
73 . .. for instance, it _ 13 which
brought FM Ind repMters to general
u• ... end it was the 73 push to IIfIt
clubl to start hamming classes and get

Continued on plIge 34
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WHY A SIX METER REPEATER ?

1. Consistent coverage of ove r 100 miles is not
unusual w it h use of modern equ ipment.

2. The variety of propagation affords an oppor
tu nity of working lot s of OX -Stations from
400-2,000 miles away on mu lti-hop sporadic
E, Aurora l propagat ion of up to 1,000 mites,
F Skip during t he upcomin g peak sunspot

• . Icycle of over 2, 000 miles. Plus transequato rr a
propagation is good up to several t housand
miles.

THE NEW RPT 50 IS A COMPLETE LY SEL F ·
CON TAINED A L L SO LI D STATE REPEATER .
It is co nservat ively rated , and bu ilt of high q ua lity
components . Much care and attention to make t his
repeater versatile as well as re liab le.

To best take advan tage of t he OX as we ll as t he
extended range capabili ties we recommend our
optiona l tone sque lch board TS l and TTD l touch
tone decoder.

The Model RPT 50 is supplied as complete repeater
system. Th e receiver, transmitter, control circu itry,
C. W. Identifier & 11 5/230 Vol t AC power supply
are all co ntained on a sta ndard relay-rack panel and
chass is unit . For most insta llations a user suppl ies
AC power and suitable antennas with 50 OHM coax
ial feed (PL 259 fi ttings). External connections for
autopatch, to ne contro l, etc. are provided . Bu ilt-i n
identifier programmed with u p to 159 bits. Auto
mat ic emergency battery power changeover capa-
bi lity. RPT 50 Kit $465.95

RPT 50 Wired & tested $695.95
( E x p o rt price is slightlv h igh er .)
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New Products
HY-GAIN 3750 SSB!GW

TRANSCEI V ER

Every so often a truly unique rad io
appears on the scene, and after a lew
years it disappears almost as quickly
as it arrived. The cuning edge is
usually pr ice. Signal Ones and HRO 
500 receivers could only be afforded
by a minority 01 amateurs, despite
claims that hams are a wealthy, exclu
sive lot who can afford $2000 pieces
of equipment. Figures I've seen
recently project that hams will spend
an average of $400 in the next 12
months on additional gear, and thaI
doesn't seem to allow for many 2
kilobuck transceivers, The market
then for radios like the Hy-Gain 3750
may be small, but it undoubtedly
ex ists,

Hv.Gain has had its problems (73
Briefs, February, 1977), but reorgani
zation has divided the company's CB
and ham div isions, and autonomy is
bound to bolster the amateur side, A
new 2m HT is now available (watch
for a 73 New Product Beviewl, and
Hv-Gain's long-.established line of
antennas continues to sell well. The
3750 transceiver is the centerpiece in
Hy-Gain 's amateur plans for the
fvture, and it represents state-ot-tbe
art design.

Marketed by Hy-Ga in here in the
US, the 3750 is manufactured in
Japan by National {no connection to
the American corroanvl. Not many
3750s had reached the US at deadline,
but by the time this issue gets to you,

ava ilability will be up. Most people we
worked with the 3750 had never
heard one before, and the rad io
caused quite a commotion as soon as
stations realized what they were
listening to. Several pileups were
caused by the curious, but we
couldn't find anybody who criticized
the signal or the audio characteristics.
The Hy-Gain has a distinctive sound,
and many fellows were stumped try
ing to f igu re out what it was. lnevi
tably the ir reaction was, "Wow, that's
that $2000 transce iver?" Yes, it is.

Okay, you're saying to yourself,
"Why so expensive? What makes the
Hy-Gain worth $2000r' Well, how
abou t a phase locked loop ci rcuit that
locks the f irst local oscillator and
VFO, resulting in direct inject ion into
the 9 MHz first i-f, a total lack of
spur> and images, dual-gate MOS
FETs throughout the rf amplifier and
mixer stages, a 20 dB pad .. , all in
front of a narrow band SSB crystal
filter? The CW filter is very sharp, but
signals remain strong. A 50 kHz
T-notch filte r and 9 MHz crystal fil ter
are designed to put the 3750 in a class
of its own in notching unwanted
signals. Then there's a gated noise
blanker that functions like a squelch
circuit in cutting pulse noise without
reducing the receiver's ability to

handle c ross modu lat ion. You rea lly
have to hea r the 3750's receiver to
believe it l After a few hours of using
the Hy-Gain , it began to really show
its stuff, sort of like learning to play

an instrument. It's the best I've ever
heard ,

Our proving ground was 40m SSB,
where broadcast interference and
weak signals combine to produce
enough noise to drive away ail but the
most dedicated OXer>. It is uncanny
how the 3750 sweeps the noise aside,
through the use of notch filter, 20 dB
pad , and noise blanker. As one 73
editor put it, "Using that rig on 40m
was like talking on the telephone."
He's right. Especially good is Hy·
Gain's aud io quality on receive, even
on the built-in speaker, The speaker is
mounted on t he bottom chassis, but it
never protested the wide variations in
aud io produced by tweaking the
notch and noise blanker.

Dial ing up a frequency is a simple
matter 01 selecting a band, mode, and
tuning the VFO until the digital read 
out displays the desired spot. If you
go out of band, a series of LEOs flash
on across the readout. The VFO's
track ing is quick, so quick that you
have to tune slowly ... otherwise the
counter wi ll zip r ight by. RIT is
included, of course, and when used in
conjunction with the notch and
b lanker, it ma kes fo r easy copy in
round ta bles and nets. The RIT actual
Iy registers on the LED readout, a
feature unique to the 3750. Hy-Gain
uses a bit different slant on memory
readout than other transceiver>
employing dig ital readout. In t he
3750. the memory LEOs are separate
and al low olf-channel tuning without
the loss of the main tuning LEOs ...
other systems have only one set of
LEOs that are switched between di
rect readout and memory reado ut .

The Hy-Gain 3750 is no mini trans
ceiver. It weighs in at 44 pounds, and

measu res 16" wide by 7" high by 13"
deep. Construction is solid, with a
well la id out front panel. Band switch
ing, f inal tuning, and RIT controls are
to the right 01 the VFO. Receive
controls a re on the left with dual
concentric pots for af·rf gain and mike
level-audio compression. A row of
toggle switches takes care of power
{receiver onlv}, heater (final and
driver tubes), remote VFO selection,
AGC range, compressor, and rf attenu
ation. A row of push-buttons covers
modes and the tune position. Front
panel jacks are provided for mi ke,
headphones. key, and reco rder out
put, with two rows of miniatu re pots
for easy VOX adjustmenL CW side
tone level, Irequencv counter cal ibra
tion, and output meter sensitivity.
The front panel is rounded out by a
large wel l-calibrated multimeter which
cover> everything Irom plate curren t
to compression level.

Band coverage goes a bit beyond
complete. The Hy·Gain is set up for
160 through 10 meters, but more th an
enough extra coverage is included for
MARS actrvnv without the need lor a
remote VFO. A remote uni t is avail
able (model 3B55) which allows setec
tion of 7 crystal controlled channels.
Interfacing between t he transceiver
and remote VFO is good, with the
operator able to switch transceive
functions between both VFOs, or
separate receive and transmit.

Hv-Galn uses S-2oo2s (a pair) fo r
finals, and a 6GK6 in the driver.
Otherwise it's solid state all the way,
with (counting the receiver as well} 9B
transistors, 43 ICs, and 120 diodes.
Construction is modular, with 21
boards (or modules) interconnected
through computer type connectors,
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CHEAPS

du:~

The Drake MN·2000
Antenna Matching Network

-.

(or-how not to hang upside down behind your
operating desk in order to disconnect your tuner from the line. )

R. L. DRAKE COMPANY IE!Im>mImD 540 Richard si, M; .rn;sb"g, Oh;o 45342
® Phone: (5131 866·2421 • Telex : 288·017

The Drake MN·4
does bas ically the same thing
as the MN-2000 but is
rated at 300 watts .

This coax to coax 2kW tuner wil l tame VSW R
up to 5 : 1 at any phase angle. If your 75 meter
antenna is flat on ssb, bu t has high VSWR
on CW, th is could be just the answer.

Excel lent for beams that exhibit a high
VSWR on the opposite end of the band from
where you set the elements.

The MN·2000 provides an add it ional 25 to 35
dB second harm onic attenuation which can
help reduce TVI.

Covers 80-10 meter ham bands . Considering
the bui lt-in coax antenna switch, by-pass
switch and rf wattmeter /V$WR bridge, the
MN-2000 is a real val ue at $220.00.

To receive a FREE
Drake Full Line Catalog,
please send name
and date of this
publication to:

FRONT PAN EL SELECTION of key
operating functi ons. No need to manu
ally connect and disconnect the unit
from the l ine for bypass appl ications.

FRONT PANEL SELECTION of up to
th ree di fferent antennas, o r two antennas
and a dummy load . The two may be
selected in the matched or bypassed
mode in each circui t with the fl i p of a
switch .

FRONT PANEL SELECTION of forward
or reflected rt power wi th a bu ilt-in
precision wattmeter not just a
relative ind icat or.

l

Wenern Se rvice Cente r, 2020 Weste rn Street, Las Vegas , Nevada 89 102 '702/382·9470



1M Hy-GMn 31SO tr~lIef".

will not rum your 2CKJ Watt trsns
ceiver and 35' high dipole enmbina·
t ion into one o f the "big guns. "1 That
takf!$ a good antenna. But if you lack
the ' 0 acres. you'd like for an arlt_
farm, and CM1'r l}andle , ~hemoth

antl!flna for each b¥ld, ffMld Of! , . •

one or tM) good antl!flnas and a t uner
could so/'lf) your problem.

Take trap beams, vrnicals, and
dipoles. Most are dosest to "match"
OWl' a narrow poniOfl of each band
(oh en you M iff) to~ phone 0'

CWJ. Or fan dipoles,~ the _
elements are used on tM) or more
bands, like 40 and '5 meters. In both
cases there is • need f(X a tuner.
Lim ited spaa is anorher reason. I'm
litfing in an apartment. in a low signal
TV area, with a 1(X}' by SO' lot. ThI
JOCItion'S only claim to fame is three
good size t Tef!$ at the front llolld ..r,
with only MOUgIt room for htO or, .t
most, thfflt'! anterlfilU (a t~r could
dewlap this spring, but OfIly one
tower, W f7/ probably be for'C2d to go
the multi-band route there, tooJ.
Because of all this, an ¥Itenna t"'"
has become essential.

One more iJf(JlJfIWtlt - rhe tNI
impact of tuners is fJ"JiIter effi~y.
Nearly ~",ryone, on both sides of tIW
s- COfltrovr~y, can ag~ rIWt rrllns·
mitten nm more ~fficiently ~

properly marched to a load. So far w
good? It follows then that,n antenna
runer CM1 increaS#! power ourpur and
prolong the life o f your finals.

The debate continues over tube
versus solid state rransmit ters, ,nd
e~n amplifie~ are being caught up in
it, as broadband ourput circuiti catch
on. Out put really suffers when IIC8d
wi th mismatches rhat tube equi~nt
finds relati~ly t olerab le, so i t may
not be long before antenna tuners afll
as standard in ham shades as s_
bridges.2

1 Raye,. f . G_. '" ExJ)l(ld ing the SW R Myth,"
73. Oec.. 1976. p_ 12:2: Woods. HUbert,
'" hploding the P........, Myth." 73, Dec.,
1976. p , 120.

2 73 M~iM Steff, "Tho Su!»' Tran.
match."'3. July, t916, p. tOO.

73 TESTS THE TUNERS

Rich Force W81ASL
Associate Edi to r

A t the risk o f provoking more
contro>'et"SV 0...", s_ and antl!flna
tunen, 73 propO$l1S ro test eoe'ry
antl!flfll tuner _ can get our hands
on. We're not (/Oing to do rhem all at
onctJ, because more often than not
t OO$l1 kind o f ,rticles end (Jp a mean·
inglf!$s buyer's guirh to manufac
t urers ' specific,tions. Instead. we're
running rhem am! or two a month
after opera ting rhe uni ts o~r a period
of t irmf long enough to Judge actual
performance. Frank l y, we 're beating
t he heck out of them, trying to
decide, ,mong other things, whether
toose specifiaJ tions we mentioned
earlier are in fact realistic.

And about a/l th,t controversy on
antflflfll tuners _ matching networks

For l"Vt.'ry hobby there is an "vlti
mate" u n it. Fo r t he sports car enthu
siast it's the Fer rar i. For the amateur
photographer, it's the Hasselblad. For
the amateur radio operator, ifs the
Hy·Gain 3750 transceiV'l!l" .

The 3 750, besides being the rnall
eJlpensive amale..r IransceiV'l!l" on the
market, is also the best. It's state o f
the an, u tilizing phase lacked loop

c ircu it ry with dual g.ate MOSFETs in
the rf amplifier and miJler stages..

The rea l beauty of the rig is ee
digital readout. In the 3750, you have
not one bul two. By flipping the little
switch eenee "Memory," there di5
played in front of you is the last
frequency thilt you were on. No need
to _ite it down. If you want to
return to it, eere it is.. The second set
of readouts .Iso function with the
eJlternal VFO, telling you where it's
set. Talk about the ar rival of digital
electronics and convenience to ham
~io - th is is it.

Stan Miastkowski WA lUMV
ABOCi~e Editor

decline in aud io quality.
Tu n ing the rig is one of the easiest

procedures I have seen; it is virtually
foolproof.

could find. After removing the top
and bottom coven (a job that lakes
patieoce and time due to the tremen
dous number of scl1.'\vsl, still more
shielding had to be remolll!Cl. The
design re minded us of broadcast
equipment. And we were left with the
strong belief that the 3750, like rnall
high quality broadcast gear, would last
forever. Hy·Gain Elecrronia Cor~
rion, 860' Northeast H igh way Sil(,
Linenln NE 68505. Test unit supplied
by C & S Marketing A$$ociatl!S, A I·
good TN 38SO '.

Warren Elly WA lOUD
Anociate Ed itor

OPERATING IMPRESS IONS OF
THE HY-GAIN 3750

I was especially impressed with the
receiver. In a crowded 40 meter band
one Saturday night, I was able to take
a signal, wh ic h was down in the mud,
and enhance it until it was of th e
quality o nly produced by locals.

Signal reports from throughout the
count ry wh ile us ing o nly a dipole
antenna confirmed the fantastic o ut
put from the rig. Many comments
were made concerning th e fine aud io,
and I was to ld by many that I had one
of the strongest signals on the band.

The built-in speech compressor
seems to be o f excellent design. After
many on- the-ai r tests with distant
stations, it appears that the compres
sor d oes its job to get the signal
th rough without an y noticeable

making for eay lIClCftS 10 lhe baardt.
Hv-Gain provides an in·depth instruc
tion manual of aver50~, covering
l"Vt.'rything from ape1"ating the radio to
circuit lheary. The manual is illu5
trated wIth mllollV close-up photO
graphs of the modules It\d scores of
block diagrams and schematics.

The transmitter's main selling point
is the audio system. ALe and audio
compression are combined to keep
_rage output up, llolld it wor1<s , ..
using a manitarscope we were unable
to make the 3750 flat tOp or distort.
On-air reports shawed a preference fo r
the compressor. a point that under·
scores the effectiveness of the Hv'
Gain's audio system. Use of a pan
adapter bV stations 50 and 1500 miles
away showed no evideoce of sctener.
even with mike gain an d compression
levels turned all the way up. Output
was measured at 190 Watts on all
bands except 10 m, where the Bird
meter indicated abou t 110 Watts out.

The basic Hv·Gain 3750 (corn
pletely self-cc ntatred wit h power
suppl y and speaker) retails at $189 5.
8'1' the time you add a remote VFO
and remote speaker, you're well over
$2000 ($2460 to be exact). The
Hy-Ga in, make no mistake, is an
impressive radio. A solid month of
operation by three 13 editors pre
duced no problems, and loU of great
QSas. The 3750 is built like a battle
ship, and refused to bother even the
most anc ienl and TV I-prone TV we

1M Drah M N-1OOO 2 k W matching m!tworle. Note antenna swirching _ h,
power meter- s_ controls right.

Thtt MN·2000 with htO layen of s/Iitllding ~0Ifld. Silllef"-plated coils and
S111ff·po_r meter PC board are dearly visible.
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Continued on page 84-

THE KENWOOD TR ·7 4ooA
2m TRANSCEI VER

The recent growth of amateur rad io
has not gone unnoticed in t he sales
departments of majo r manufactu rers.
Conventions are being bro ken as cern
panies devoted to VHF equipment
move into the H F market, and vice
versa. The relative pr ice of equipment
is being forced do wn where th e corn
petition is especially tough, and t he
prime battleground is 2m FM.

Su rveys have shown that mo re t han
half t he licensed amateurs here in the
US are o n 2m FM. Repeater fre
quencies are as valuable as gold in the
b ig cities, and t he situat ion is getting
wo rse even in rural areas. Mo re than
3000 repeaters are listed in t he new
1977 13 Repeater A tlas (available
now fro m Rad io Bookstore, Peterboro
ough NH 03458), and with recent
FCC proposals to de regulate re peate rs
under considerat ion, the si tu ation is
bound to burst wide open.

Whateve r th e results, it's logical to
predict that t he new generation in
repeate r operation will grow out of 2
meters, with increased emphasis on
crossbanding. Amateurs will probably
be left with t he decisions on what
goes where, and it seems likely

8 li)
L. Drake Company, 540 Richard st., true on 'o ther bands. No problem at
Miamisburg OH 45342. all. ".~_

Warren Elty WA1GUD For $59.50, the Den tron 80-10 is a
,......·-A"swciate Editor solid ly built little un it. After exposing

c§ V the guts, heavy duty construction was
DENTRON 80·10 evident throughout. The inductance

ANTENNA TUNE .__ control is a ceramic 12 position rotary
Bac in . what are-affectionatelv_ • switc h. An SO-239 is provided for the

known as t he "good old days," being feed fro m the transmitter, and the
an amateur was much simpler than it wire itse lf is attached to a ceramic
is today. That 's especially true when it feedthrough. A huge bolt is provided
comes to putting up antennas. Large for attachment of the grou nd wire, a
lots, pastures, and the wide open very important part of any rando m
spaces were the ru le. If you wanted a wire system.
70 foot tower - no problem. A 160 Besides apartme nt or home use, t he
meter dipole? Just string it up. 80.10 is great fo r operat ing portable .

Fo r most of us, the situation has String a wire between a couple of
changed d rastically , Apartments, trees and yo u' re ready to go. The
condominiums, and small suburban continuous t un ing from 3.2 to 30
lots have made t hings quite a b it more MHz ma kes it easy. And don' t forget
difficult. Our mobile population and that it can also match a sta ndard
increasing numbers of people have an tenna system, Dem ron Radio
created space problems. Besides, why Company, Incorporated, 2 1()() Ente,.~

go to all the t ro uble of pu tting up a prise Parkway , Twinsburg OH 44081,
permanent insta llation if you're going Stan Miastkowski WA1UMV
to be moving in a few months or a Associate Editor
year?

Fear notl There is an answer to the
antenna problem. It's called the
random wire. Having been around at
the t ime of Marconi, it certain ly can't
be called a new concept, But with the
space and time limitations of our
society, it's a very logical solution to
getting on the air,

So you've strung a wire out t he
window to t he ne ighbor's apple tree.
Now what? You need a tune r. A
random wire tuner. The new Dentron
80·10 Skymatcher will fill the bill
perfectly. This compact unit handles
500 Watts PEP, more t han enough for
any barefoot transce iver on the
market. (If vou're pianning on run'
ning a full gallon, best bet is an
orthodox antenna , , . any type.)

Although the home OTH in th e
hills of western Massachusetts has
more than ample room for a large
antenna farm, I tr ied ou t the random
wi re concept by spooling off some
where around fifty feet of antenna
wire and attaching it to a nearby barn,
The Sk ymatcher has no swr meter,
bu t my Ten-Tee Trito n IV does, so I
was able to get a quick ind icat io n of
the match, What started out as a
horrendous mismatch was soon
brought down to 1.1: 1 by the use of
the antenna match ing and inductance
controls on the unit. The same was

Drake lines really don't know what
you missed!)

The matching network is larger
than the companion R4C and T4XC
transmitter and receiver series, but not
big enough t o present a problem in
most shacks. The controls are well laid
out with a solid feel ttee bandswitch
leaves no doubt when it's engaged),
and the tuning controls are large and
operate smoothly.

Although designed for coax cable,
the MN-2000 can handle open wire
feeders with the use of a ba lun, and it
worked fi ne with random wire anten
nas as 'Ml il. The net work is fairly
broadbanded o nce tuned, allowi ng
you to go as much as 100 kHz
without touch·up. Tune-up can be a
really quick procedure - if you take
the time to tune each band and
antenna, and draw up a chart plotting
proper adjustment of t he resist ive and
r eac t ive tuning controls. The
MN·2000's swr bridge uses a minimu m
of switching, with a spring·loaded
sensitivi ty contro l doubling as a
switch fo r for ward calibration, The
wattmete r is broken down into two
ranges (200 and 2000 Watts) on the
3" by 2'.4" meter sca le.

Some o ther features of t he
MN·2000 include its ability to put
2nd harmonics down 25 to 35 dB
(thus helping to reduce TV I prob
lerns]. I checked Drake's claim on
harmonic attenuation by tuning for
the 2nd harmonic on my station
receiver (a Drake R4Bl, and sure
enough, the Smeter indicated Drake's
specs were accurate. Another nice
feature is the fact that using t he
MN·2000, there is no need to retune
the exciter when driv ing a linear
ampli fier, since the tuner shows a pure
50 Ohm load.

The best thing about the MN-2000
is probably its price, At a sU!l'gested
retail of $220, Drake is Willi within
competitive limits with other full
legal power an tenna tuners, in an
attractive easy to o perate package. R.

THE DRAKE MN·2000
Now that 'Ml've convinced you you

need an antenna tuner, consider the
Drake MN-20oo. This is a hij1 power
matching network, capable of
handling well in excess of the legal
limit. The silver-plated switch contacts
and tank coil are the first clue, a long
with the spacing of the MN-20oo's
nearly foot long tuning capacitors.

Drake's tuners {beth the 2000 and
200 Watt models) are double shielded,
with the typical Drake cooper-colored
chassis and black cabinet. 50-239
coax connectors a re used throughout,
w ith a ground post the only other rear
panel connection.

The MN ·2000 has been around for
years, and the original design has held
up Will i. Coverage is 80 through 10
meters with an insertion loss of less
than half a dB. The Drake took
everything an 58·200, Henry 2K, and
Alpha 374 could offer, . . willingly.
Even faced with extremely bad mis
matches, the MN·2000 tuned easily
and without the confusing series of
dips usually associated with tran s
matches,

The Drake is really severa l station
accessories in one - aside from being
an antenna tuner, the MN·20oo serves
as a wattmeter (comparing most
favorab ly eccurecv-wrse with II Bird
unit). swr bridge, and antenna switch,
A large well-calibrated ml,lltimeta r
dominates t he front panel, with watt·
meter and swr contro ls r ight, and
antenna switching for three antennas
left,

A unique feature on the Drake is its
ability to completely take the tuner
out of the line, while maintaining
wattmeter and swr funct io ns. Two
antennas can be switched in t his way ,
with the t h ird an tenna switching posi
tion wired straight through [excellent
for a dummy toad}.

The MN·2000 is a co mpo nent of
the Drake system and, like the rest of
the Drake line, its layout is classic,
(Those of you who didn't go through
junior h igh dream ing a bout girls and

Guts view o f oevron 80·10 AT, Note 3000 V capacitor spacing.
Demron 8().TO AT random wk s tuner. Sizs is compact: 1" widfJ, 5" high, , nd
8" defJp,
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James E. Seidel WA6FEJ
1066 N. Westside SI.
Pt>rterviJIe CA 93257

All photos courtesy VR6TC lind W6HS

an inside look at VR6TC

Pitcairn Island

will be a small indentation in
the sheer inhospitable cliffs
that surround the island. Th is
will be the famous Bounty
Bay, the only landin g point
for the island .

Boun ty Bay is so named
for it is only one hundred
yards eas t of the landing slip
where the ship Bounty was
stripped of all usable cargo
an d materia l, and under
orders from Fletcher Chris
tian himself, set afire and
sunk on january 23, 1790,
only eight days after the
mutineers landed.

Adamstown, the smallest
British colony, and the origi
nal home of the mutineers, is
situated on one of the few
relatively flat areas of land on
the who le island. It is here,
some four hun dred feet above
sea level and about three
hu ndred feet west of the bay ,
where all six ty-two inhabit
ants live, most of who m are
also descendants of one of
t he nine mutineers who
landed in 1790 .

Shady Nook, a litt le area
on the o uter rim of the vi l
lage, is where To m, his wi fe
Betty (also born on Pitcairn ),
and their three littl e gi rls call
home . Thi s is also the very
same piece of real estate
where Fletch er Christ ian and
Mi 'Mitti (Fletcher's Polyne 
sian mate) mad e their fi rst
home some 187 years ago.

At one end of the Chris
tian ho me in a small room is
where the radio equ ipment is
loca ted for VR6TC. Most o f
the gear is from America,
some of which was do nated
by the manu fac tu rers several
years ago.

j ust outside of Tom's
home is a 7 kW, 230 volt,
single ph ase, 50 cycle diesel
generator. This is To m's and
is used to supply elec trici ty
not only for the ham gear,
but also the numerous appli
ances in the home when the
community generator isn't in
use.

The island had a 70 kVA,
230 volt, t hree phase, 50
cycle diesel generator, bu t
something of an unknown
nature happened and in June
of '76, it went up in smoke

logged , almost a full year had
ela psed. Si nce that day of
success, I have talked to Tom
on many different occasions.
We have had a fe w schedules
and du ring our many conver
sat ions I've learned a great
deal about Pitcairn and
VR6TC. I spent many more
hours just reading the mail
while Tom was talking to
other friends he has schedu les
with . He is a very inte resti ng
person, even if you're only
listen ing.

Pitcairn is a small rugged
island of formidable cliffs of
red dish-brown and black vol
canic rock. It looms up from
the sea in the middle of
nowhere to a max imum
height of 1100 feet. The
island is o nly two miles long,
and about one mile wide. It 's
about midway between the
Canal Zone and New Zealand
and some 3300 miles east
northeast of her nearest
shipping point, Auckland ,
New Zealand.

To the south of Pitcairn
there is nothing but open sea
until you reach the icecaps of
Antarctica. Her South Pacific
locatio n is latitude 25 04
south and longitude 130 06
west.

As you approach Pitcairn
fro m the northern side, there

the greatest sea adventure
story in Western histo ry.
Many books have been wri t
tcn about this histori cal even t
and two movies, " Muti ny on
the Bounty," were made. The
latest movie had Fletcher
Christian being port rayed by
that famous acto r, Marlon
Branda.

When VR6TC comes on
the air, it is no surprise that
Tom wi ll be a man in de
mand: The ham at this end
not only gets to log a new
country , but will have a
momentary tri p via amateur
radio to a very historical
place.

To m's voice, Polynesian
and British in accent, will be
recognized almost the fi rst
time it is heard . It has a
certain distinctive flavor all
its own.

If you want something bad
enough, and determination is
a prevailing fac tor, you will
succeed in your endeavor. In
my case, it was a contact with
Tom Christian VR6TC,
Pitcairn Island.

The QRM, if you have
never been in one of Tom's
pileups, is absolutely un
believable. I know, because
from the first time I heard
Tom until VR6TC was

- -

T om Christian VR6TC,
Pitcairn Island, is one of

the most sought after con
tact) in amateur radio. Tom is
also a very celebrated person
in hi) own right : He is a
di rec t descendan t of Fletcher
Christian of HMS Bounty
fame.

Mutiny aboard His Maj
esty's transport ship Bounty
occurred just befo re dawn on
the morn ing of April 28,
1789. Some eight an d one
half mon ths later, on the
15th day of Janu ary, 1790,
Fletcher Christian , who was
the leader of that mu tiny,
eigh t of his fellow mutineers,
six Tahi tian men, twelve
Tahi tian women, and one
infant child went ashore on
Pitcairn, one of the world's
most remote islands.

It was there on tiny
Pitcairn Island that those
twenty-eight people began a
new life and a new breed of
society to be known around
the world as the Pitcaimers,
descendants of mutiny.

Thomas Coleman Chris
tian, born on Pitcairn Novem
ber 1, 1935, is the great
great-great grandson of the
most famous mutineer in the
world . And from what was a
Br itish naval disaster came
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Tom Christian VR6TC at his amateur radio station on Pitcairn Island, South Paci fic. From here,
in the past twenty years, Tom has made contact with nearly every country in the world. He is
very well-known and one of the most popular operators on the airways; he is also one of the
most friendly. The equipment is Hallicrafters: to the lower right is the driver and to the left is ()
linear. On top is the receiver. The two small units on top of the driver are a rotor indicator
sitting on an electronic keyer. Tom very seldom uses the keyer. He says, "I like my straight key
a lot better. " VR6 TC has three schedules each week with other operators in the States. "Callinq
up a fellow ham in the United States is almost as easy," Tom says, "as dialing a telephone. "

and thi rty foot fl ames. A
tota l loss. It has since been
replaced with a smaller un it.

The community generator
is on ly operated from sun
down to 11 pm, and this
leaves a big gap where no
electricity is avai lable. This is
wh y Tom has his own genera
tor and so helps keep VR6TC
supplied with electricity.

I asked Tom one time
what it costs for diesel fuel to
run the generator. His answer
sure made me appreciate fuel
prices in the United States.

"We purchase diesel fuel in
fo rty-four imperial gallon
drums at a cost of $100 per
barrel, plus $30 per barrel for
shi pping and $17 per barrel as
a deposit . Fuel is expensive to
obtain."

At $2.67 for each gallon
of diesel (U.S. measuremen t),
I who leheartedly agree tha t
electrici ty gets very expensive
to produce on an island as
remote as Pitcairn .

Tom 's generator has been
unreliable for quite some
time and has had many prob
le ms. It isn't a complete unit
but it is made up of parts
from here and there. Belt
driven from a separate motor,
the performance could stand
much improvement.

Dr. Charl es " Men" Moser
W6HS, a very close fri end of
Tom's, felt that the generator
couldn't be relied upo n to
ensure VR6TC stayed on the
air. With so many amateur
radio operators around the
worl d and Tom being the
only operator on the island,
something should be do ne to
guarantee electrici ty to keep
amateur radio alive on Pit
can n.

W6HS, through contribu
tions, collected $2,500 and
purchased a new generator
for Tom. It is on the island
now and has been installed.
Con tributions were sent in
from allover the U.S. and
some foreign countries, most
of which were other amateur
radio operators, bu t not all.
Would you believe that ama
teur radio transmissions are
mon itored by the FCC? Well
they are, and an FCC moni
toring sta tion sent a contrlbu-

tion for this generator fund.
On behalf of VR6TC and all
of amateur radio, we thank
you.

A wind generator was sent
to Pitcairn in 1975 to help
c harge a storage battery
po wer supply that Tom
purchased from Australia.
The batteries supply elec
tricity of 110 volts for elec
tric lights and a few appli
ances that will operate from a
dc source. The battery supply
can' t be used for the ham
gear because all the equip
ment is wired for ac use only.

Tom told me one time
that he has a 110 volt de to
230 volt ac converter, but it
isn 't a reliable unit. He said
that he will use it only in case
of an emergency.

If something breaks down,
and it does occasionally, you
don 't call a repairman. You
fix it yourself. After all, the
nearest repair service is over

J

th ree thousand mil es away,
by sea. Tom has become very
efficient, which is under
standab le , in the repair of
bo th mechanica l and elec
trical problems.

One morning VR6TC was
almost th irty minutes late for
a schedu le. " My receiver was
completely dead this morn 
ing," Tom said, "and it took
a few minutes to locate and
repai r the problem."

Many of the homes on
Pitcairn are connected by a
telephone system so someone
can be contacted if the need
arises. This system was in
stalled by the islanders as are
all o ther equipment and
services on the island.

During a QSO one day,
Tom received a phone call
and was informed that the
generator for the dispensary
wouldn 't start up. He left the
air for less than an hour and
then returned. All was OK;

generator repaired.
If you happen to be listen

ing to VR6TC and he sud
denly gocs off the ai r, grab a
cup of coffee and QRX; he
will be right back.

On e time h is sister
Thelma, who lives next door,
started up her washi ng ma
chine and the circuit breaker
kicked out on the generator.
Tom was back on the air in
short time. I guess amateur
radio, at least this time, had
priority.

Tom's VR6TC station is
Hallicrafters equi pment - a
receiver, driver, and linear.
Maximum output is 1 kW.
Although the station is capa
ble of more power, Tom said
that he normally runs a maxi
mum of five hundred watts.

At one corner of Tom 's
home stands a forty foot
wooden pole which has been
cemented into the ground for
support . Three feet above the
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Pitcairn's radio station "ZBP" Is situated ot Taro Ground, 870 feet above sea level. Three of the
seven steel 60 foot towers for the rhombic antenna system con be seen. The bUilding in the
foreground left houses the diesel generator which supplies electricity for the station. The
building to the right is a storage shed. The one In the background is the station itself. The white
markers to the right are the posts of the wire enclosure where the meteorological instruments
are kept. The station is commercial and is operated six days each week by either Tom Christian
or a stoffmember.

,

pole is a three element trl
band an tenna. The system
was put up about ten years
ago. "The pole," Tom said,
"has deteriorated so badly
from the weather that it is
unsafe to climb."

The antenna rotor indica
tor quit working and Tom has
to stick his head out the
window to see what direction
the antenna is pointing. At
night, he uses a flashlight.

Trt-Ex Tower Corporation
heard abou t To m's problem
with the wooden pole and
how unsafe it was, and they
have very generously donated
a new THD-354K, fifty-four
foot crank-up tower to him.
It should be arriving on Pit
cairn any day .

Arrangements have also
been made to ship a new
rotor unit and tri-band anten
na along with the tower unit.
This will certain ly ensure that
VR6TC will remain on the
air.

30

On March 23, 1955, To m
received his first amateu r
radio license in Wellington in
the form of a New Zealand
certificate. In 1957, exact
date unknown by Tom, he
received the VR6TC call for
Pitcairn Island. Before Tom
received even that first ama
teur radio license, he spent
some time off the island.

For three years, Tom went
to school in New Zealand,
where he studied meteorolo
gy and rad io communications
tec hno logy. These studies
enabled Tom to fulfill the
requirements for the job he
had held for the last twenty
years: Pitcairn's Radio Offi
cer. That schooling also
earned Tom a l st class radio
telegraph operator's license
for both coast and marine
operation.

That l st class license
landed To m a job with the
Union Steamship Company
for about a year. He worked

as a radio officer aboard a
passenger ship. While he was
telling me this, he said,
"While aboard one time dur
ing a run, the ship ran
aground with about 450
passengers. Although no one
was injured, it was quite an
exciting moment."

I never did ask Tom how
that accident happened, but
I'm sure it was just one of
those things that fate played
a part in.

Upon retu rn to Pitcairn,
Tom was now qualified for
setting up and maintaining
the commercial radio station
on the island.

Taro Ground, the location
of "ZBP" Pitcairn's radio,
station, is a mile and a half
from Adamstown by steep
dirt road at an elevation of
870 feet. The equipment is
British with a power output
of around five hundred Watts.
The large antenna system is
of rho mbic design situated on

seven sixty foot steel towers.
Tom maintains all equipment,
which he also installed.

The radio station is under
Brit ish authori ty with the
administrative headquarters
located in Auckland, New
Zealand . Cablegrams, on an
in t e rna t io na l basi s, are
received and transmitted on
an average of one hundred
per mon th. Al l traffic from
"ZSP" is by CW mode .

Weather reports are trans
mitted twice daily. Ships at
sea are contacted by radio
telephone from the marine
radio equipment, also at the
stat ion. Any distress signals at
sea can also be received here
at this location .

"ZBP" is in contact with
he adquarters in Auckland
each day . If a ship is sched
ul ed to depart a certain
cou ntry, which will later head
for Pitcairn, Tom will be
notified . In this way, the
island people will know the
approximate date of its ar
rival and can prepare to meet
it. Sometimes, up to two
months advance notice has
been received.

Me t eorological readings,
are taken on a regular sched
ule each day from a special
area just outs ide the station
buildi ng. The following are
the results:

Annual rainfall is fro m 60
t o 70 inches. Maximum
su m mer t e mp er atu re is
around 86 degrees, with an
average of 75. Minimum
winter temperature is arou nd
52, with an average of 64
degrees Fahrenheit.

That is ty pical South
Pacific weather wi th ideal
tem peratures. The wi nd is
generally mild, from 11 to 15
mp h. Hurricanes are ex
treme ly rare, but have been
experienced. I heard Tom
recall a very windy day where
a home had the roof blown
completely off.

The radio station is main
tained each day except Satur
day (which is the Sabbath) by
either Tom or one of his
person all y t rai ned staff
members. Since all traffi c
from the station is by CW, I
was curious as to the code
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Tom Christian on duty operating Pitcairn's radio station "ZBP'. " The equipment is British with
a power output ofabout five hundred Watts. Tom operates, maintains, and installed the station.
Two daily overseas schedules are kept with Auckland; New Zealand. Cablegrams on an
international basis are received and transmitted on an average of one hundred per month. The
marine radio, also at the station, is used to con tact ships at sea, some of which stop at Pitcairn.
A ll traffic from "ZBP" is by CW mode. Tom and Betty both have a code speed of twenty-five
words per minute.

speed requiremen t for the
staff. Tom's reply was not
only interesting, but infor ma
tive as well:

"Most of the CW traffic by
other operators is on an
average of twenty words per
minute. 1 requi re any person
on the island who wishes to
apply for a staff position to
take a code test. The test will
be fo r ten minu tes at a speed
of twenty-two words per
minute. Only two mistakes
are allowed during that ten
minutes."

Six months ago, six Brit ish
engineers arrived on the is
land fo r a special project in
Bounty Bay. Their job was to
ex tend the jetty in the bay
out at least another thi rty
three feet. This was done in
an effort to make the en
trance safer. The surf is
t reacherous and breaks relent
lessly against the cliffs. Rocks
were blasted out of the bay
and large steel pilings were
driven down in place. Rocks
were then piled around them.

By the t ime you read this,

the project wi ll be done and
Tom will have more t ime for
amateur radio. His working
on the bay project with the
other men on the island has
left very little time for ham
contacts.

I know that a large num
ber of operators have heard
Tom, but never had a chance
to make contact; some have
never had the chance to even
hear him. I asked Tom if a
special day could be set up
for publication and he agreed.
VR6TC will be o n the air for
this special t ime as well as
other times.

V R6TC is on every Tues
day at 2230 to 0100 GMT at
21.350 MHz. The special da te
is Sunday, April 10, 1977 , at
1630 GMT at 14.300 MH, .
It's possible that he may be
on the following Sunday as
well, but those menti oned are
confi rmed. Good luck.

The road fro m the vi llage
to Taro Ground and the radio
station is long, stee p, and a
very tiring walk. Tom, in
1966, purchased and intro
duced the very first motor-

bike on Pitcairn . Now the trip
is made with greater ease and
speed on those twice daily
schedules. Betty also has a
motorbike. In fact, there are
almost forty of them putting
around on the island, as well
as two Mini Ma ke cars. Why
walk when you can ride, even
on an island as small as Pit
caIrn.

Tom and Betty, a fe w
years ago, took off on the
mo torb ikes to go fi sh ing. It
was a nice clear day , but
before they cou ld get back, a
rainstorm began. The dirt
roads turned to gooey red
mud and on the way back an
accident occurred.

People on Pitcairn are no
different than you or I and
some times go barefoot. On
thi s day, Tom was barefoot
and th e bike sli pped in the
mud and h is toe got caught in
the spinning chain. The rest
you can visualize: To m is
now missing half of one big
toe.

Probably the most feared
ailment anyone on the island
could encounter is appendi-

cit IS. While Tom was in New
Zealand, one of his two sis
ters had an attack of appendi
citis and a ship at sea was
contacted by radio. Before
the ship coul d get her to New
Zealand , she died. " It was
qui te a shock when word
reached me." Tom told me
about thi s not too long ago.
What he didn't tcll me was
that he too had been stricken.
I fo und out during my reo
search for this article.

One day on the island
several years ago, Tom too
had that terrible pain in his
side and he knew exactly
what it was. Every household
tu rned its refrigerators up to
the maximum setti ng and
made as much ice as possible.
Tom was packed in the ice
and a ship was contacted
from the rad io stat ion. The
shi p arrived, but had no
doct o r. To m was taken
aboard and kept in ice for the
eight day trip to New Zea
land . He was o ne of the few
who were fortunate enough
to survive. The world of
comm unications agai n had
been needed and proved to be
an appreciated treasure.

In the year 1967, one year
after To m and Betty were
married , they both came to
the United States, where, for
about eigh t months, they
were residen ts of California.

Tom had come here to
further h is t raining in radio
communicat ions at the Voice
of Prophecy, international
radio broadcast cente r of the
Seventh-day Ad ve n t ist
Church, located in Glendale
CA.

Here he met Eddie Pull en
WA6ECC, chief engineer for
the VOP and operato r of the
ARC stati on K6DTT. VR6TC
and K6DTT are in contact
each week via amateur radio
and these two fri ends ex
change events of here and
there. Edd ie Pullen also helps
Tom and the people of Pit
cairn when certain items are
needed on the island. With no
department store on the is·
land, it takes a long time to
get much needed items. Ama
teur radio reduces that wait
ing time to half.
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Tom also met Dr. Moser
W6HS, who so generously set
up the fund for the pre
viously mentioned generator.
Dr. Moser, called "Mert" by
everyone, is a PhD professor
at the University of Southern
California. Tom and Betty
were house guests of Dr. and
Mrs. Moser for several weeks.
VR6TC and W6HS also have
a weekly schedule via ama
teur radio, now that Tom is
back on the island. Dr. Moser
on many occasions had made
medical housecatts for Pit
cairn via amateur radio. One
of them will be mentioned a
little later.

While Tom was in the
States, he did a personal
appearance tour with the
MGM movie, "Mutiny on
the Bounty." He also ap
peared on the TV show "To
Tell the Truth." Not one of
the four panelists guessed
that he was the real Tom
Christian, descendant of
Fletcher Christian of HMS
Bounty fame.

Tom has relatives in New
Zealand, Australia, Norfolk
Island, the state of washing
ton and, of all unlikely
places, my home QTH.

For more than two wee ks,
Tom and Betty stayed at
To m 's cousin's home in
Portervi ll e CA. Three-quarters
of a million amateur radio
operators around the world
would jump at the chance for
a face to face QSO with Tom
and here he was, on ly six
blocks away from me, and I
didn't even know it. You
can't win 'em all.

I had a schedule with
VR6TC about two weeks
after I found out about the
above. During the schedule,
Tom's cousin, Beverly Lowe,
and her husband Harry had a
ten year reunion with Tom
and Betty Christian, thanks
to amateur radio. It really is a
small world when amateur
radio gets involved.

Although VR6TC is the
only license issued to a
member of the Christian
family, there were others who
operated from Pitcairn before
Tom. Floyd McCoy VR6AC
and Andrew Young VR6AY

both operated from Pit cairn
over thirty years ago. Some
of you old-timers may have a
QSL card from one of these
hams, both of whom are also
descendants of the Bounty
mutineers.

More than 20,000 QS L
cards have been mai led fro m
Pi tcairn with V R6 TC
imprinted on them destined
for every corner of the world .
If you made contact with
VR6TC, sent a card but never
received an exchange, there
could be a definite reason.

Pilferage of mail has been
known to occur with letters
and packages sent to and
from Pitcairn. Certain items
which Tom knows were sent
never reached their destina
tion. Where they went astray
is anyone's guess . For any
QS L card that To m received
- if he has it confi rmed - a
VR6TC card will be or has
been sent in exchange.

Remember, Pitcairn is a
distant and very isolated is
land and the shipping to and
from there is on a one to two
month basis, someti mes
longer. The mail will pass
through several han ds before
its fina l des tination is
reac hed.

If the weather is bad, ships
have been know n to bypass
the island, even when they
carried much needed supp lies
for the island, includi ng mail.
This means that it cou ld tak e
several mo re mo nths before
that mail is finally delivered
and the mail o n the island is
picked up. Several years ago,
an incident occurred which
was responsible for the loss of
many QSL cards leaving the
island for their worldwide
distribution.

The only entrance and exit
for Pitcairn is from Bounty
Bay in one of the island's 38
foot long, 9 foot wide diesel 
powered whaler type long
boats which are built on the
island. They are capable of
carrying up to 5 tons of cargo
and are the only method the
people have of getting out to
the ships for transfer of cargo
and mail.

On June 23,1972, one of
the longboats attempted to

take a su pply o f mai l out to a
waiting ship and pick up car
go for the island. The seas
were violent and the longboat
was caught by a large wave
an d capsized , spilli ng all the
men ove rboard, and also the
mai l. Half of those men were
inju red . The most serious was
Tom; the boat had landed on
top of him.

"I almost lost my life but
managed to make it to the
rocks. From there," Tom
said, " I crawled toward the
landing. My right leg had
been broken and the left one
was severely bruised."

Tom clung to those rocks
for a half hour before anyone
could get to him for rescue.
He was taken to the island
dispensary and the leg was
set. A few months later, when
the leg didn't heal properly,
he went to New Zealand and
into a hospital; the leg had to
be broken again and reset.

The cargo of mail which
spi lled overboard when the
accident ha ppened contained
a large number of QS L cards;
they sank to the bottom of
the bay.

If by chance you had sent
Tom a QSL card prior to that
date and never received o ne
in return , yours may have
been o ne lost at sea. Send
another one; I'm sure Tom
will be very happy to recipro
cate, again.

" QS L informat ion is Tom
Christian, Box 1, Pitcairn Is
lan d, Sou th Pacifi c." Tom has
given that VR6TC contact
information a thousand times
over. When he gives it to you,
a few tips will get a QSL card
back a little faster. The enve
lope will also have a very rare
Pitcairn stamp on it.

The U.S. Postal Service
now charges 42 cents for a
single IRe. One of them is
worth only 10 cents on Pit
cairn. lt costs Tom 35 cents
to mail your card back to
you. That means you would
have to spend $1.68 for IRCs
to hel p Tom pay some of the
postage. Save some money
and slip a single dollar bill
into an envelope with your
QS L card and a self-addressed
return envelope. That little

extra change will help Tom to
defray so me of those expe n
sive fuel costs to prod uce elec
tr icity for amateur radio's
VR6TC. I'm sure he would
ap preciate th e kindness and
you will save, also.

When you mail everything,
be sure to use a dark colored
envelope so the contents
can't be seen. Send it air moil.
This way it will be flown to
either the Canal Zone or New
Zealand , the only pick-up
points for mail going to
Pitcairn. If sent by surface, it
will wait in some port for the
next ship going to one of
those two locations. That
could cause an additional
delay of several months.

The engineers on the bay
project took a special survey
at the request of an unknown
com pany in Tahit i. It was to
de termi ne the possi bil ity of
construct ing an airst rip of
about 900 meters (2,952
feet) on the islan d. As Tom
put it, "It woul d require the
mo ving of moun tains." He
did say that it was possible
for a 600 meter runway, bu t
no further info rmat ion was
available. Someday it might
just be a few weeks before an
exchange o f QSL cards is
possi ble instead of the cur
rent t ime of u p to si x
months.

To m and Betty Christian
have three girls: Jacqu eline
Beth, born Janu ary 8, 1971,
Raelene Karl, born January
28 , 1974, and Sherilcen
Teresa, born December 1,
1975; all are on Pitcairn .

Tom has been asked sev
eral times when he will come
to the U.S. again. His answer
is almost always, "With Betty
and the small children, it
would be very difficult to get
away."

Tom is under contract to
operate station "ZBP," but
has been heard several times
to say that he isn't sure he
wants to sign another 3 year
contract. Just before Christ
mas I asked him what the
possibility was of him coming
here again. This was his
answer: "A new contract
would compel me to stay
here on the island, but I'm
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Tom and Betty Christian amongst the numerous tropical fruits which grow in abundance on
Pitcairn Island. Tom is holding a breadfruit, the plant which in turn brought about the
existence of the descendants of mutiny and the people ofPitcairn Island.

not sure if I want to be tied
down . If possible, I may go
on a trip of about 6 mon ths
starting in June of '77. Very
much thought is on visiting
the States again, soon."

I would be wrong if I
attempted to say that Tom
will come to the States. Only
t ime and Tom himself can do
that.

"Amateur radio is a break
fro m the normal li fe and a
chance to sit down, relax, and
talk to friends in other parts
of the world." Those are
Tom 's words and feelings in

from page 22

CBe~ into the hobby which reversed
the ten year license downward trend.

Few authors like to have t heir
articles rewritten by magazine staffers,
particularly when major changes are
made. Other than correcting grammar
and spelling errors, 73 publishes just
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conversation one day . Public
service also gets involved,
especially on an island as
sma ll and isolated as Pitcairn .

We take for granted the
medical services available to
us, since we live in a country
where a hospital and doctor
are always close at hand. On
Pitcairn, there is no hospital
or doctor, only a small medi
cal dispensary .

It is a requirement that the
wife of the Seventh-Day
Adventist pastor (who serves
a two year to ur 'of duty on
the island) be a registe red

EDITORIAL BY WA YNE GREEN

about all articles as they come from
t he authors . . . and in this respect 73
seems to be unique in the field.

Few of us are wealthy enough so
we can afford to flat givt' away the
enormous amount of time and work.
lnot to mention the expense of photo
graphs) that it takes to prepare an
article for publication ... plus later

nurse. She is the medical
officer fo r the island . Her
qualifications are excellent,
bu t sometimes an ill ness can
reach into the field of an
M.D.

On Thursday this past
August 12th on 14.225 MHz ,
I was waiting for VR6TC to
come on freq uency for his
regular schedule with W6HS.
It was almost 15 minutes
before Tom was due at 1600
GMT when I heard VR6TC
call for W6HS; no answer.
Another station answere d and
I heard Tom state that he was
proofreading of galleys and then
answering of reader questions. While
most articles pay on ly about $100 to
$300, this still takes a lot of the sting
out. And it is the amateur who bene
fits f rom adequate author pay in the
long run, for paid authors tend to
keep writing. and unpaid ones tend to
find better things to do.

Right now microprocessors are of
high interest to 73 reader"1, but what
will be next? 73 called the t um on
SSB, on RTTY. on SSTV, on tran
sistors and ICs, so keep watch ing:
Whatever it is. it will be in 73 first.

As an author, then, you are inter·
ested in placing your art icle where it
will get t he best readership, where
you'll get the most money for it, and
where it won't get mangled by some

calling early because of a
possible emergency on the
island. Pastor Newman was
very sick with a temperature
of 104 degrees and had been
th is way fo r several days .

Since W6 HS was still not
on frequency, I gave hi m a
long distance phone call and
told him of the above. He got
on the air immediately .

After a short discussion
between Tom and Dr. Moser,
a colleague of Dr. Moser's was
contacted who specializes in
respiratory diseases. A phone
patch connection was pro
vided by John Stagnard
W6MAB for Dr. Dickson
Young, Beverly Hills CA.
The results were a 4,500 mile
housecall via amateur radio .

Dr. Young talked to Tom
and the nurse on the island
fo r several minutes. They
explained Pastor Newman's
sympto ms and what medica
tion had been administered.

Dia gn osis: viral pneu
mania. Recommendations
were made for additional
medication from what was
available in the island dis
pensary. The followi ng week
I heard Tom say that Pastor
Newman was very much
improved and could no w get
out of bed for extended
periods of time. Today,
Pastor Newman is in New
Zealand and is very healthy .

Pitcairn Island is a unit
unto itself, isolated by a
stretch of empty sea. Ama
teur radio is a vita l li nk to the
outside world and plays an
important part in the lives of
every person on the island.
With o u t amateur radio

•
"editor" who doesn't really under·
stand what you've written. How do
the four ham maga~ines shape up in
t hese respects?

On t he paym ent end of things, we
seem to haw 73 on one end, paying
the highest dollar for articles . .. and
paying upon acceptance lwhich means
right away). The other maga~ines

range from somewhat less pay, to wry
little and wait a year or so, down to
no pay whatever.

Readership? You probably have
t his f igured out . .. one magazine is
a imed most ly at contesters ...
another at engineers ... and one
seems to be largely going to libraries
these days. 73 has been reaching both
the act ive old·timers and the new
comers ... it's where the action is.
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TEMPO 2002
The same fine specs and feat ures as the 6N2, but for 2 meter
operati on only....$745.00
TEMPO 2006
Li ke the 2002, bu t for 6 meter operation. . .. $795.00
TEMPO VHF /UHF AMPLIFIERS
Solid sta te power am plif iers for use In most land mobi le
applications . Increases the range, clarity , reliability and
speed of two-way communicati ons. FCC ty pe accepted also.
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Model Power Power Prica Model Powar Powar Price
LOW BAND VHF AMPLIFIERS (35 to 75 MHll
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Tempo 8OA10 1O'N BOW S1 39. Tempo 3OA02

UHF AMPLIFIE RS ' 400 to 512 MH l )
Tempo 70030 30W 70W S210. Tempo 40001 iw 40W Sl85.
Tempo 700 10 l OW 70W S240. Tempo 25002 2W 25W S125.
Tempo 70002 2W 70W S270. Tempo 10002 2W l OW S 65.
Tempo 400 10 l OW 40W S145. Tempo 10001 1W l OW S125.
Tempo 40002 2W 40W S165. Uneer UHF models also . vallabla

TEMPO 100Al10 VHF LINEAR AMPLIFIER
Completely sol id state, 144-148 MHz. Power output of 100
watts (nom.) w ith on ly 10 watts (nom .) In. Reliable and
compact . ..$199.00
TEMPO 1ooA110/ B BASE AMPLIFIER ••.$349.00

2K·4 .. .THE "WORKHORSE"
The 2K·4 linear amplif ier onere engineering , construction
and leatures second 10 none, and at a price Ihat makes II the
best amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long li fe of reliab le
service, Its heavy duly components allow It 10 loaf along even
ettuu tegal power. If you want to put tnet strong clear signal
on the air thai you've probably heard from other 2K users,
now is the time. Operates o n atl amateu r band s, 80 tnru 10
meters Move up to the 2K-4 . Floo r console. . .$995 .00

3K·A COMMERCIAl/MILITARY AMPLIFIER
A high quality l inear am pl ifier designed for com mercial and
military uses . The 3K-A employs two rug ged Eimac 3-5OOZ
grounded grid triodes for superior linearit y and provides a
conservallve th ree kilowatts PEP input on SSB with efficien
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012000 watts . It provides a heavy du ty power supply capab le
of furnish ing 2000 watts of continuous duty Input for either
ATTY or CW with 1200 watts output 3.5-30 MHz .. .. .$1395.
4K-UlTRA
Speci fically designed for the most demand ing commerc ial
and mili tary operation for SSB, CW, FSK or AM . Features
general coverage operation from 3.0 to 30 MHz . Usi ng th e
magnificent new Eimac 8877 grounded grid triodes, vacuum
tune and load condensers, and a vacuum antenna relay, the
4K-UlTAA represents the last word In rugged, rel iable , linear
high power AF amplifi cation. 100 watts drive delivers 4000
watts PEP Input . Can be supplied modified for operation on
frequencies up to about 100 MHz....$2950.00

TEMPO 6N2
The Tempo 6N2 bring s the same high standards to the
6 meter and 2 meter bands . A pair of advanced design Elmac
8874 tubes provide 2,000 watts PEP Input on SSB or 1,000
watts on FM or CWoThe 6N2 Is complete with self-contained
solid state power supp ly, built-in blower and AF rela ti ve
power Indicator. . . .$895.00



- - part VI

Use ICs?

How Do You

Fig. 1. Hasic counting test circuit.

a

can be done . It 's weird, but it
can be done.

The key to understanding
actually lies in the decoder/
dr iver and the readout IC. In
most applications, the de
coder/driver is only cal led
upon to count up to ten, but
the circu itr y is bu ilt in to
decode up to 16 pulses. The
next probl em is how do you
display a count of 16 on a
seven-segment readout de
signed for zero through nine
count?

There is a very sim ple
answe r. You cheat. If you
loo k at Fig. 2 yo u will see
how it is done . They si mply
chose arbitrary co mbinations
of segments for the addit ional
fi gures. One of the combine
tlons blanks o ut the reado ut
on that cou nt. You have to
be watchin g for it or you wi ll
miss it.

There does not appear to
be any normal type of device
th at uses th is fea ture in am a
teur use. It appears to be used
for some data inst rumenta
tion purpose rather than a
specific co un ting purpose.

The SN7492 divide-by
twelve counte r sounds like it
might be related to a 12 hour
type of thin king. It is, bu t
not directly .

Notice in Fig . 3 that the
pin connections for the 7492
are not the same as for the
other two ICs. The B, C, and
D outputs are not the same
pin nu mbers. Apart from
these changes, the circuit is
the same for the rest of the
test ci rcui t.

when in place , the inclina
tion would be to assume that
it would count fro m 1 to 12
in the same manner as the
7493 counted from 1 to 16.
Not so .

Fig. 2.
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we will start with the second .

Before plunging in, review
Fig. 1. This is the schematic
of one counting digit using
the SN7490 decade co unter.
This test circuit will count
from one to ten (zero).

In particular, notice the A,
B, C, and D outputs and how
they connect to the SN7446
decoder/driver. The pin con
nections for the SN7493 are
exactly the same as fo r the
SN7490 (except there is no
nine reset circuit), so you can
just substitute one for the
o ther with no changes. Now
you see why it co mes first .

But what does it do ? With
th is hookup it counts to 16.
Thi s will take a bit of explain 
ing. The first thing you want
to kn ow is how to count up
to 16 with just one digit. It

co unte r and the SN7493 4-bit
binary co unter. They don't
rcally sound promising, but
they must have been built for
some thing.

The fi rst looks the most
promising, as if it remotely
had someth ing to do with
time, and the other is just
there. However, for a reason
which will become obvious,

.,.
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B e f o r e l e a vin g th e
wond erfu l world of

counter d isplays, there are
several other ICs which you
should know about. Not that
they are especially useful , but
they sound as if they were,
and you might be able to use
the m.

Specifically J th ere is the
SN 74 92 div ide -b y-twelve

Alexander MacLe.-.n WA2SUT/NNN&ZVB
18 In dian Spring Trail
Den ville NJ 07834
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Fig. 3. No te A, H, C, and D pin connection differences.

shown in Fig. 5. Except for
the obvious changes in wi ring
for the two different counter
ICs, the circuit is the same as
for the regular readout.

T he external circuitry
would be very similar to what
a coun ter would usc. In a
si mple se tu p like th is, there
would be a ti ming chain
derived f rom the ac li ne fre
que ncy, a gat ing circui t to
start and sto p th e count, and
a reset ci rcuit.

External to the unit wou ld
be some method o f keying
the elapsed time counter
mechanically o r electronical
ly. Something must tell it
when to start and when to
stop. The re are a wide variety
of switching me thods depend
ing upo n the ap plication.

Still, th is is simila r to the
freque ncy cou nter applica
t ion, an d may in fac t be
somewhat simpler . However,
neithe r o f these counter ICs
has found wi de application
in amateur counting circuits.
They are, however, familiar in
frequency dividing circuits.

Just as the 7490, the 7492
and the 7493 have both been
used to get different fre
q uency divisio ns. Thi s usage
was covered in a previous
art icle.

If you have a few of these
ICs o n han d fo r freq uency
dividing, yo u might try them
in this test circuit so that yo u
will know how they behave .
Then when you run across
them in an application you
want, they will not be un
familiar to you . •

would be to cascade un its to
get a seconds and minutes
reado ut for an elapsed t ime
coun ter ci rcuit. Th is gets you
into reset circuits a little
more deepl y .

Resett ing is usual ly do ne
with logic levels, but in a
simple ci rcuit like th is one,
it 's done by grou nding (0 or
low logic ) or ungro undi ng (1
or high logic) the correct
pms.

With the 7492, bo th reset
pins must be high (1) to reset
to zero. At least one of the
reset pins must be at low (0
o r grounded) to coun t.

With the 7490, there are
two sets o f reset pins . To
reset to zero, both zero reset
pins must be at logic 1 (high),
and at least one of th e nine
reset pins must be at logi c 0
(grou nded )). For proper
counting, at least one of each
se t's reset pins must be at
logic 0 (low or groun ded).
The 7493 is the same except
there are no nine reset pins.

Th is is most ly done for
yo u on the published sche
matics, but when you roll
your own, you may forget to
see that those pins are ac
counted for.

One of the first things to
look fo r when yo u don 't get
proper co unt ing acti on is an
error in the basic hookup or
the inco rrec t use o f the reset
pins.

These gadgets are designed
to be compatible , so th ere is
no real problem when cascad
ing them to get a t iming
re a d out. Two digits are

'"

lng, bu t with the break in the
midd le, the cont in uity is lost.

So what can you do with
it ? Gett ing back to t ime,
there is an o bvio us answer.
To count seconds, you go
from one to ten (zero), but
when you get to tens, it goes
57, 58, 59 seconds, o ne
minute . In other words, fro m
zero to five. This is six
counts.

The 7492 is also a divide
by-six counte r. The trick is to
ma ke it reset to zero after the
fi ft h count. This is easy once
you know how.

Loo k at the truth table
again . Notice th at the out pu t
at six is exactly th e same as
for zero except fo r the 0
output. Also notice th at the
o o utput does not appear in
any o f the seque nces from
zero to five . Therefor e, we
can do without the 0 output.

To do this, we lift the 0
o u t p u t f ro m th e 749 2
coun ter and leave it floating.
Then ground the D inpu t pin
o f the decoder /driver. Now
the circui t wi ll count from
zero to fi ve .

One obvious application
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To understand thi s, refer
to the logic tables in Fig. 4.
This is th e table of the coded
output for each number of
pulses that gets fcd to the
decoder/driver.

Notice th at they are all the
same fro m zero to five I but
after that they are not the
same. If yo u try to go past
five in the co unt sequence
with the 7492, you will not
get six, So much for its abil
ity to coun t.

The reason lies in the tru th
tables. Notice that the output
codes for the 7490 and the
7493 are in binary code, the
same as they would be writ
ten o ut. They are both binary
counters.

The 7492 is not. Its out
put follows the binary code
up to five and ceases to be
binary after that . If you look
at th e tabl e, you will see that
six has the binary code of
eight, seven has the code of
nine, and so fort h.

After nine , it goes into the
arbitrary segment select ions
for the higher numbers. This
still follows the binary cod-
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Fig. 5. Sixty event counter (0-59).

7493 749 0 7492
DCBA OC'A DCBA

0 0000 0000 0000, 0001 000 ' 000 '
2 0010 0 01 0 0010
3 001 1 0011 0011

• 0100 0 100 0' 00
s 0 101 0 10 1 0 10 1

• 0 11 0 0 1 10 ' 000
7 0 11 1 0 111 '00 '
• ' 000 ' 000 1010

• ' 00' ' 00' 1011

'0 101 0 1100
11 1011 1101

'2 1100
'3 1101,. 111 0

" 1111
Bin• •y Binary No n -Bin.ry
Cod. Cod. I fte. fi ...

Fig. 4. Logic table.
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- - with overcurrent protection

Power Supply

Super Low Voltage Basic layout

Th ree power supplies were
const ructed as shown in Fig.
1. The firs t is a dual t racking
supply with variable output
voltage a to t20 volts and
current to 100 mA o n eac h
o utput (200 rn A total current
capaci ty). Also available is a
+12, -6 volt option. Current
sensing is done in both the
positive and negative legs, and
whe n the current exceeds a
preset level, a signal is devel
oped to shut down the o ut
put from the voltage regula
tor . Th is signa l latches so that
output voltage can only be
restored by pressing a reset
switch .

The second supply has
variable output from 2.6 to
25 volts and current to 1
Am pere . Up to 34 volts is
available at reduced current .
This supply also has adjust
able current sensing and, like
the first supply. the output
voltage shuts down when the
current exceeds a preset level.
Vol tage is restored by press
ing the reset switch .

The third supply provides
a fixed 5 volt o utput at cur
rents to 1 Ampere for operat -

slips and somet imes it hap
pens because of incorrect
design of the ci rcu it. In near
ly all cases, howeve r, things
bu rn out because of excessive
cu rrent drawn for too long a
t ime . The reme dy is a po wer
supply that abruptly removes
the voltage from the circuit
once a preset current is ex
ceeded. I felt this would be
superior to the usual type of
current limiting in which the
power supply delivers a con
sta nt curren t to the load and
less voltage once the current
limit is reached; the objection
to the latter is that the user
may not be aware that the
current limit has been
reache d and that the voltage
is no longer regulated . espe
cially if it happens for only a
very brief interval. A circuit
may not o perate correctly
wi th the unregulated voltage
during th is interval and the
user would be hard pressed to
discover the reason for the
malfunct ion.

T he following article was
prompted by the many

disasters I have had while
experimenting with unfamil 
iar ICs and untested circuit
designs. This past year I have
destr oyed two TRV2000
voltage regulators , one
XR20S function generator,
two 741 op amps, two 709
op amps, one optical isolator,
and so on. Sometimes it hap
pens when the meter probe

Thomas E. Hu rchinson VE3CWY
35 WiIl"render Ave., Apr. 208
Islington, Onlarjo
Canada M98 5ZS
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Fig. 1. Bask: layout.
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Bottom view of power supply .

curre nt fo r thi s supply is 10
times greater than for the
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Qtors lire 14 W. except as
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Fig. 2. Dual tracking regulated soppty.

mally closed switches). By
moving the wiper of R4
closer to R5, the voltage at
pin 11 of IC1 A is lowered. It
then requires a greater voltage
drop across R1 (more current
in the load at output of IC3)
to lower the voltage at p in 10
of IC1 A so that pin 13 will go
positive. Thus the setting of
the wiper o f R4 determines
what current will drive pin 13
of 1(1 A high .

An identical network co n
sisting of R8 to R14 and IC2
senses the current in the
negative leg of th e supply.
The ou tput of IC2 swi tches
between 0 volts and -26 volts
appro ximately. Si nce ICl B
will not o perate normall y
with any input below ..Q.3
volts, the voltage from pin 6
of IC2 is divided down by
R15 and R17 so that the
voltage across R1 7 switches
between 0 volts and -0 .25
volts. R16 and R1 8 form
an other vo l ta ge divider
which provides -0.15 vo lts to
pin 8 of lel B. Thus ICl B
switches like IC1 A in reo
sponse to an overcurrent in
R14 . D5 and D6 form an OR
gate , hence isolating the out
puts of IC1A and 1(1 B from
one another.

In Fig. 3, current sensing is
done in the same manner as
described for the positive leg
of Fig. 2 . Since the maximum

•

Current Sensing
The current sensing net

wor k in Fig. 2 o perates as
follows: Assume that initially
no current is drawn from the
supply. With R2 set to 5000,
R2 + R3 = 21 k and R4 + R5
= 21k . With the wiper of R4
set closest to R3, the voltage
at pin 11 of voltage com para
tor IC1A will be 14 volts,
exactl y half the voltage across
C1 . Assuming for the rno
ment that no current flows in
Rl, the voltage across R6 and
R7 will be 28 volts and the
voltage at pin 10 of IC1 A will
be 14 volts also. When cur
rent is drawn from the posi
tive leg o f the suppl y, a volt
age drop develops across Rl
and the voltage at pin 10 of
IC1 A drops below 14 volts.
This drives p in 13 of ICl A
positive and the resulting
current in R21 charges C3.
01 fires, send ing a pulse
through C4 to SCRlo SCRl
turns o n, operating relay Kl
and forcin g 02 to switch on.
0 2 shorts o ut R27, thus reo
ducing the output of IC3 to
nearly zero volts . K1 inter
rupts the c urren t to IC6 in
Fig. 3 . 01 also sen ds a pulse
to C1 4 in Fi g. 3. Th is pulse
turn s on SCR2, forci ng Q4 to
switch o n; this action reduces
the o utput of 1( 5 to zero
volts.

When the load is remo ved
from the o utput of IC3 , the
power ca n be restored by
opening S2A and S2B (nor-

ing TTL circuits . This supply
has o utput voltage sensing
and will shut down if the
voltage moves outside a pre
set range fro m 4.75 to 5.25
volts.

The first supply provides
the powe r fo r the sensing
circuits used in all three sup
plies. Also . if any one supply
shuts down, the other two
will shut down also.

All three supplies use volt
age regulators that are sho rt
circuitproof an added safety
bonus in th e even t that the
current sensing circu its are
manuall y disabled or in the
event o f the failure o f some
component in th e current
sensi ng net works.
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Fig. 3. Variable voltage power supply.

grou nd . It also has internal
thermal limitin g that will
reduce the output when it
gets too hot. A small heat
si nk is required when the
operating current is 100 mA
in each leg of the o utput . In
Fig. 2, 53 is normally open •
When S3 is closed , R27 can
be ad justed to give +12, -6
volts output for the operation
of certain types of vol tage
comparators.

The 309K also has cur ren t
limiti ng and thermal limiting.
It will provide a littl e over 1
Ampere when mounted on a
heat sink with the circui t
shown .

The TVR2000 has been
available from Poly Paks for a
number o f years and is quite
inexpensive. It is surprising
th at in spite of its o utstand
ing performance and low cost
I have never once seen it used
in a magazine article . Perhaps
it is because th e info rmat io n
on how to use it is hard to
find ; the specification shee ts
that come with it do not give
enough in fo rmation on how
to use it. A very comple te
article on its use in a wide
variety of applicat ions can be
found in the periodi cal called
EEE (Electronic Equipment
Engineering), Volume 17, No.
6, Ju ne , 1969, pages 82 to
90 , available at large librar ies.
The name of th e article is
" v oltage-Regul ator ICs with
Foldback Current Limiting,"
by D.R . Sullivan and H.W.
Mamie .

In Fig. 3, the fol dback cur
rent limiting opt ion is not
used . Instead , simple short
circuit sensing is used . R37

...
•

..
"

response t ime o f the circuit .
With R21 = 3k and C3 = 1
uF, the ci rcuit responds to an
overcu rrent, overvol tage o r
und ervoltage th at lasts 3
milliseconds o r more . Kl
adds an additional 7 .5 ms to
the time required fo r the 5
volt supply to shut down. By
reducing C3 to 0 .1 uF, re
spo nse time can be made as
low as 0.3 ms. R21 can be
increased to as much as 10
megohms if desired to length
en the respo nse time, but
should not be reduced below
3k.

The Vol tage Regulators

The 4194TK regulator is
avail able through advertisers
in this magazine . It is in ter
nally current limited at about
350 mA when th e posi tive
o u t p u t i s sho r te d t o

Response Time

R21 and C3 dete rmin e the

curre nt pul se could e xceed
this limit and the intern al
circuit of leG would then
allow the output voltage to
drop . Without voltage sensing
th is could easily go unnoticed
and your circu it would mal
fun ction .

In Fig. 4, D14 provides a
reference voltage . R41 acts as
a voltage divider and is set to
5.25 vol ts. R42 is another
voltage divider and is set to
4.75 volts. IC1C and IC1 D
compare the output of IC6 to
th ese voltages and , if th e out
put moves outside the win
dow from 4.75 to 5.25 volts,
pin 1 or pin 2 will go high .
This signal goes to R2 1 of
Fig. 2 and eventuall y shuts
down all the supplies.
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Iy . D9 forms another part of
the OR gate that feeds R21 .

Voltage Sensing

For the 5 vol t supply in
Fig. 4, it is more desirable to
have output vol tage sensing
than cur rent sensing. Th is is
because there are wide varia
tions in the curre nt de
manded by TTL circu its
when they are switch ing from
state to state. The current
li mit poin t would always have
to be se t rather h igh, and
consequently on ly gross over
currents could be sensed . On
the other hand , a circuit that
senses when the voltage faJ Is
below 4.75 volts, the lower
operat ing limit fo r 7400
series TIL, is quite useful.
Sup pose, fo r example, that
you are operati ng near the 1
Ampere limit of 1C6; a brief
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Ag. 4. 5 volt power supply. Fig. 5. Switch selected resistors replace R4 and R9.
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6 of IC4 and ground. Adjust
R31 so that the reading just
goes to zero.

If you are using a dual
poten tiometer for R4 and
R9, proceed as fo llows: Set
the wipe r of R4 to th e end
closest to R3; th e wiper of

33.
741
4 194TK
TVR2000 (available at Po ly Paksi
309K
2 A 100 piv bridge rectifier

half of 2 A 100 piv bridl}e rectifier
lN41 48
1N9578 6.8 V, 0.4 W zener diode
2N2646
2N4249
MJE3055
2N5550
ITT type 24A02C18A
dual section control; see text
Cl038

ICI
IC2. IC4
IC3
IC'
ICG
0 1-04
0 10-0 13
07·08
05,6.9.15. 16
D14
01
02
03
04
Kl
R4,R9
SCR1.5CR2

readi ng of 4.75 volts. Con
nect the voltme ter between
pin 4 of ICl C and ground.
Adj ust R41 for a read in g of
5.25 volts.

Set th e wipe r of R33 to
th e end closest to R32. Con
nect a voltmete r between pin

Fig, 6. Parts layout.
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many con nections t o th e PC
boa rd fro m the external
swi tches, co ntrols, transform
ers, etc., that it was not pos
sible to arrange for an edge
con nector o n a board of th is
size; instead there are about
35 wires soldered at various
po ints aroun d the edge of the
board and all are routed to
one end of the board so that
the board can be h inged
outward from th e chassis if
parts on it need to be re
placed in the future.

All components fit nicely
on a chassis 10" x 6" x 2" as
shown in the photograph.

Final Adjustments

Switch 52 to reset. Leave
53 open. This disables the
shutdown mechanism. Con
nect a high impedance volt
meter between pin 7 of ICl D
and ground. Adjust R42 for a

and R38 set th e short circui t
current to a value of abo ut
1.2 Ampe res. The relation
ship here is Rsc ·lout ::::::().l
volt, where R3 7 and R38 in
parallel make up Rsc. R39
sets the output voltage. Q3
acts as a current booste r and
is moun ted on a heat sink .
Cl0 stabilizes the curre nt
limiting circuitry and Cl l
stabilizes the regulator sec
tion of IC5. Different values
from those shown may be
required to drive high capaci
tance loads.

Select ing Resistors

Resistors of 1% tolerance
are best for Rl , R3, R5 to
R8, R10, and R12 to R14.
This will make the final ad 
just ments simpler and will
keep tracking errors in R4
and R9 to a minimu m. In Fig.
3, 5% resistors will suffice for
R32, R34, R35, and R36,
providing you choose them
such that R32 < R34 and
R36 > R25.

Regarding th e t rac king of
R4 and R9 : Si nce they form
a tandem control, it is impor
tan t that they bo th exhibi t
appro ximately th e same resis
tance between their wipers
and the ir ends for all rota
t ions o f th e shaft. Failure to
do so wil l mean that the
posit ive and negat ive legs of
the su pply will tri p at differ
ent cu rrents. Seve ral dual
contro ls I bough t did not
track very well. If you want
very good tracking, replace
both R4 and R9 with a series
of 5% resistors and use a two
pole ro tary switch to select
the current li mit you want as
shown in Fig. 5.

Construction
All three sup plies were

constructed on a single 4" x
5" printed circuit board as
shown in Figs. 6 and 7 . IC3
does not plug directly into
the board; the holes in the
board have been spaced out
to assure clean etching.
Solder a short wire to the
outside of each pin of IC3 ;
insert the wires into the PC
board and wider. A piece of
aluminum was bolted to IC3
as a heat sink. There are 50
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The lam t &uili.... _tflUr /NBfiJt.n, with rh.Jnh t o PT2JB. iii., courtesy of
rlw Communarion, liIim,rry of &ui/.
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R9 should th en be at the end
closest to R10. Connect a
voltmeter between pi n 13 of
IC1 A and ground. Adjust R2
until the reading just dro ps to
zero. If you run out of adjust
ment with R2, interchange
R6 and R7 and try agai n.

Con nect the voltmeter
between pin 14 of IC1 B and
ground. Adjust R11 unti l the
reading just drops to zero .

If you elect to use the
switched resistors in Fig. 4,
proceed as follows : Set the
switch in Fig. 4 to the 5 mA
position . Connect a load
between the positive and
negative out put terminals of
the supply and adjust the
output voltage so that the
load draws 5 mAo With a
vol tmeter from pin 13 of
IC1 A to ground, adjust R2
until the voltage just drops to
zero. If you run out of adjust
ment with R2. interchange
R6 and R7 and try again.
Con nec t the vo ltme ter
between pin 14 of IC1 B and
ground. Adjust R11 until the
re ading just drops to zero. -

'Mlrked. 100 not include E. Mau. or
W. Mass. as sections. l
FREQUENCIES:

CW - 1810, 3560, 7060, 14060,
21060, 28060.

Phone - 1820,3960,7260,14290,
21390,28590,50.110,146.52.

Novices - 3720, 7120, 21120,
28120.
AWARDS:

Suitable awards. Mailing deadline,
June 30. SASE for resol U and awards,
c/o R. J . Doherty W1G DB, RFO # 1,
14 Pine St., Sandwich MA 02563.
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No crossband or repea ter OSOs per
mitted. Mag . Itat ions may wo rk each
other.
EXCHANGE:

RSlTl and county (for MiKS.l and
A RRL sect ion lo r country ) for others.
SCORING:

Count t wo po ints for each com
pleted exchange. Outside statio ns
mu ltiply total aso po ints by dif·
terent Mass.. coun ties 'Mlrked {total:
141. Mass.. stations multip ly total aso
poi nts by d iffe rent Mass. count ies plus
AR RL sect ions and DXCC countries

19n MASSACHUSETTS
aso PART Y

Suru: 1200 UTC, MiIY 14
Ends: 2200 lITC. MiIY 15

The ecmest is sponsored by the
South Shore aeceete- Assoc., Wey·
mol1lh lol A. No time limit. A SUltion
may be worked once per band. r:N
and phone oonsidered seplWate baMS.

Novice and VHF stations, in wtscon
sin as well as each ARRL sect ion and
each OX country. The Neenah
Menasha Club is sponsoring a mllgnlfj.
cent t raveling trophy to be awarded to
the hilt! scoring Wisconsin entry of a
clu b each year. This t rophy will be
awarded to the club sutMnitting the
hi!tlest total combined score of its
members.
ENTRIES:

A wmmary sheet and stlltton 1011
are reqUe1ited. Indicate each mult iplier
the fi rst t ime worked. Logs mlJ$( be
received no later than May 6. 1977
(OX logs by May 201. Wiscorosin clubs
should forward a letter Slat ing the
calls of their members whose score
cou nts for t heir dub's 10ta1. Club
members stM:luld be sure to iden tify
t heir club on the first page of the 1011
submined All entries should be ad
dressed to: Kenneth A. Ebneter
K9GSC, 822 Wauona Tra il, Portage
WI 53901. Enclose a business si~

SASE for notification of results.

from plJge 11

FREQUENCIES:
1810. 3550, 3735. 3900, 7050.

7135, 7235. 14050, 14280, 21050.
2 1135 . 21300, 28050, 28600,
50-50,5. 144·148-
EXCHANGE:

RSITl and OTH - Wisconsil'l
stat ioros will IeI1d the ir OOUl'lty for
OT H; ot hers send ARR L sect ion or
COUl'lt ry.
SCORING:

U.S. llIld VE COI'ltacts COUl'lt one
po int . v.tIi le OX contacts eeoet 3
points for WilCOMin stilt ions. All
others tcOfe 1 poil'lt per Wisconsin
COI'ltlK:t. WilCO nsin stations are to
mu ltiply the lotal aso points bv the
number of ARR L sectioros and Wit
consin counl ies COI'ltM;ted 11 46 max.l.
KP4, KH6, KL7 and KZS count both
15 3 point 0S05 and • .ction mult i
p liers.. All non-Wisconsin stations
should mult iply the number of Wit
COI'lsin 0S05 by (he number of
Wisc0n5i1'l countin wo-ked In max.l .
Mutti.county portablefmobile oper.

atiore will k~ a lingle ~ for the
entire opeI"a1ion and will multiply tt.
oontKt points by the total numb8" of
different sections Ind counties_'od
AWARDS:

Certificlltlll5 will be a_rded to the
h., scoring fiud, poruble, mobile,

Fig. 7. PC board.
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INTERMOD? Virtually Nonel
SELECTIVITY? Really Super
NUMBER OF
CHANNELS? From 1 to 22

The GTX·202 is adaptable anywhere-e-at half the
price of synthesis-so, buy at low acquisition cost.
and add crysta ls later as you want them.

CHECK THESE OUTSTANOING FEATURES:
• Mass ive heat sink to maintain power

over prolonged transmissions
• 30 watts (nom.) output
• 8-pole crystal fi lter
• 15-pin accessory Jack
• Dual-gate MOSFET front end

Same Circuitry as used in Geneva's famous Land
Mobile t ransceivers . .. Manufactured in America by
the same Government-Inspected facility that pro
duces high quali ty reliable communications and
navigations for marine and airc raft industries.

GTX-202

523995
(llc! . 1(1.101 Mill)

• Rubber ducky
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W ith no apologies due
the electronic kevers

and the modern keyboard or
"CW" typewriters, a tele
grapher's " fi st " is as in
dividual as ha ndwr it ing. We
observe this, o f course, by
listening to the o ther guy.

It can be a pleasure to
listen to some hand keyin g,
or it may be almost impos
sible. For instan ce, how of ten
do we hear persons sendi ng
things like, " My nag is
Bobbob"? The Lone Ranger's
nag is "Silver." We shoul d
remember this the next time
we send letters in words that
need accurate spacing. Th is
used to be called QSC,
mean ing "your spacing is
bad." The OBCQS, or Official
Board for Changing Q Signals,
replaced this with QSD for
some obscure reason. Still,
QSD is one of the rarest and
littl est used of all the Q
signals.

While o n the subject of the
OBCQS, someone of course
had to take over event ually!
Thi nk of conditions that used

•

DdVid H. Alkin~ W6VX
J30N. We~(ga teA~.

Lcs Angele~ CA 90049

QLF?

Not with the

Great Lakes Sideswiper!

- - almost perfect CW

Fig. 1. A: Support for the
blade and paddle. 8: Posts
(parallel connected, or for
electronic bug, a termino! for
each post). Distance from A
to contacts on blade and
posts is 2M " (6.3 em). C:
Paddle, to overhang front
edqe of base D about W '
(1.25 em). Distance from
front end of C to contacts is
approximately 2" (5 em).
Dimensions of C, approxi
mately ,W' x l " x 1'w' (0.6
em x 2.5 em x 3.2 em).
Center of paddle to deck,
tw: (3.7 em). D. &se, 3/8"
x 3" x 6 " (0.95 cm x 7.5 em
x 15 em). Front of D to
center of B or contacts is 1M"
(4.4 em). Anti-skid hole in D,
same as above.
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to exist. When you heard the
signal QR L immediately f ol
lowed by twenty of the
abbreviat ions for " I under
stand," it was reasona ble to
ass u m e that t he st at ion
sending all t hat was busy.
The y simply removed the 20
" I understands. " ! See how
logical the work of this sec ret
board turned out to be? Now
we ha ve just QRL, meaning
"I a m busy," t hough inferred
is the added information,
"Please QRT or QSY or turn
your rece iver on before clob
bering my QSO." I hope the
OBCQS has been d isbanded
for malfeasance, as it loused
up a number of t hings (like
" Q5 8"), so nowadays you
ha ve to spell it ou t to find if
your spar k is bad.

Now to get back to QSD.
Recently I rea d a n art icle by
J. K. Bach entitled " Glass
Arm.,,1 1 would like to con
firm his interesting, fac tu al
observa tions regard ing thi s
afflic t ion. Many newcomers
are so devastat ed when they

real ize the ir spaci ng is terrib le
that t hey go o ut and pur chase
a m icrophone . This usually
hap pens aft er their frien ds
ask , " Q LF?" (This is the un
official, impol ite way of
saying "OSD," o r "are you
sending with your left
foot ?") The result of going
on phone at this po int is that
when some rude person
comes on code with SOS, our
phone man a nswers, " This
frequency is in use, you lid !"
He canno t read his own call
any longer. CW is smoke
signals to hi m.

Wh en glass arm set in
about two days after I got a
ticket to o pera te , 1 had to
find a reasonable cure. I had a
Ford coil go ing, a nd no wa y
to get on phone . Some of my
peers had built sideswipers
(so m e times called cootie
keys). They were sailing along
at 20 wpm. They had found
that running ten Amps
through a telegraph ke y, o r
most bugs, wou ld cause the
contacts to weld closed . So

m an y s mall silver coins
became 20 Amp contacts.
Bugs an d big fast relays wer e
hard to come by, too. So
build a cootie. Yo u ne ver
have to worry about glass arm
again once you get used to a
Great Lakes Sideswi per. But
glass arm does last. After
rea d ing Bach's articl e, I
loosened the bearings on t he
straight key and t ried his
re medy. I could go about 15
wpm fair ly well. Above th is,
OSD. Some good o perators
can do about 30 wpm on a
pump. Not I, alas.

The reason for go ing into
t he " fist" aspect of teleg
raphy is t hat, as Bach points
o ut, you have to have t he
right amount of " feedback"
(no pu n intended). Looseni ng
the bearings on a straight key
see ms to increase this.

Let 's look at t he meaning
of feedback for a moment.
" Once you get th e feel o f it"
is a n e xpression one often
hears when trying to get used



to some new experience.
Your own built-in servo
system has to become accus
tomed to take the necessary
cues from yo ur vi sion, or
hearing, o r other senses. The
pilot o f a boat or plane will
readil y admit that the auto
pilot can surpass h is ability in
the long run. The experienced
race dr iver is in a life or death
situation during competition,
hanging on th e end of a
thread which can snap. The
ones with the good circula
tory ducts and range finding
vision live longest . Feedback
con trols your speech and
handwrit ing and temper and
keying - in fact, everything
you do while awake o r asleep.
An interesting experiment in
balance is to close your eyes
and try to stand stea dily on
one foo t for a moment or
two . Sooner or later, if o ne
does not peek, one starts
sea rc hi n g for th at lost
horizon by hopping - to
remain upright. Norbert
Wei ner de monstrated feed
back with an aut omated toy
which could move about on
the stage avoiding obstacles
put in its path . Real magic.
Now we have the "sleepi ng
torpedo" lying on the ocean
fl oor waiti ng for its vict ims
above. We hope it retains its
faculties!

The th ree keys on the left
in the illustrat ion are self
explanatory . But that black
box on the right is another
version of t he cootie . It was
built to key screen voltage
and is shockproof. It may be
used as a pump in the posi
tion shown. To th e left of the
home brew bug is my 1921
air-cooled Sideswiper with
the 20 Amp contacts. It has
been around the world twice
with me and st ill will key a
large spark set if you can find
one. Wi th it , when a ship rolls
to port it will not send a dash
of its own as a bug will. This
type key is the traditional
favorite in rough seas or
mobile on rough roads. The
tag "Great Lakes" comes
from operators there trying
to send with one foot o n the
bulkhead in a storm. You can
usually tell who is using one

by the spacing it induces in
o ne 's fi st. The dots are
usua ll y longer than the spaces
in between them, and the
dashes may be a li ttle uneven.
This depends o n that " fi st."

To send wit h precision is
to learn to turn up the feed
back, turn on the code prac
t ice oscillator, and liste n care
fully. If you get used to it,
make a tape recording of
what you think passes for OK
stuff. No w play this back.
Horror s, you say? So what's
the big tec hnique for im
provemen t ?
1. Ungrit your teeth and take
a warm bath. Then wi t h the
thumb and t he next two
fingers, lightly grasp the
paddle in the space positi on.
Breathe normally. Start at 15
wp m with a few Vs.
2 . Start every letter by
moving the paddle to the left
side.
3. In between letters for the
spaces, let go of yo ur light
grasp without removing yo ur
hand.
4. To send every letter or
number, go from left to right
to left until the letter or
number is completed.

leIte< A """'kl be I@,ft.-RIGHT.
8 : L -r -l - r.
c: L -r -L - r.
0 : L _._l.and.,on.
Fivure number one: I _ R ~ L - R - L

Take a few runs at the

alphabet and some numbers
while recording yourself and
try the playback again. Better
now?

Stick to the procedure.
Very important is #3 , the
lo o sen in g o f the grasp
betwee n letters. Th is gives
you dash length spaces. Try
not to rush through th e dot
sequences (suc h as in the let
ters 5 and Ii ). when you
begin to make errors, stop.
Weiner 's machine got psyc ho
and ran int o walls when it
was tired out. He had to put
it to bed and tu rn off the
lights!

When signals are weak and
covered wit h pulses of QRN
or M, any sloppy sending is
very diffi cult to copy. Good
spacing will permit much
better copy by your victim.
This o f course goes for all
keying and for any speed.
This also goes for handwriting
or sky writing.

The Sideswiper is no to y.
It has been manufactured in
the past by Bunnell & Co. o f
sounder and relay fame.
Lately a Scandinavian o utlet
has been advertisi ng o ne. You
may wish to build your own.
The out line drawing gives the
dimensions. You can use
pieces of Mechano , pieces of
hacksaw blades, and angle
brac kets, plus your imagi na
tion .

The fixed contacts may be
m ade adjustable for gap
width. A gap on eac h side of
about 50 th ousandths of an
inch with plus o r minus 30
thousandths adjustment (1.0
mm ± 0.5 mm) is best. A
wi de space is recommended
for best inter-dot spacing
t ime. If, after practice, you
find the spaces are still too
short, a relay adjusted to give
a few milliseconds de lay may
be placed between the key
and the t ransmitter. This
remedy is a move of despera
t ion and only complicates
thi ngs. Pract ice some more.

The Sideswiper will never
replace the bug types as a
speed key, but it is a cut
above a straight key. You will
hear it in use by both ama
teur and commercial sta tions
throughout the wor ld. Wi th
care, a speed of 30 words per
minut e is feasi ble. You
probably wi ll have a fi st th at
your friends will recognize. If
you send poorl y, and you
have a KX prefi x, some guy
will turn his beam to ward YU
land and give you a ca ll . It
happens with other kevers,
too, however . Whatever key
you use, t ry for good spaci ng
or you r NAG will be MUD. •

RIIJf.,rences

I Robinson 's Manual. U.S. Naval
lost ., 191 8 . P. 22 2.
a 73. May. 1916, p . 38.
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FCC
Before the

FEDERAL COMMUN ICAT IONS
COMMISSION

W.... invton. D.C. 20654

In the mm.. of

Owegul,'ion of Pwt 97
of t .... Commission', Rul..
to simpl ify 1M licensing and
oper.tion of complex Iystems of
Am.teur RKi io Ita t ions .nd modifi
cation 01 repeater lubbandl.

Doeltet No. 21033

RM·2664
RM·2780

NOTIC E OF INQUI RY AND
NOTIC E OF PROPOS ED

RULE MAKING

Adopt.cl : December 22, 19 76
R-'eaMd : January 6 , 1977

By t .... Commission: Commissioner
QueUo .bsent.

1. TJooI Comm........... M forl it tI>to t.o
••oo;,••~6onfd ,-,itions IOf Au" MI'"''''
....btrH tud in ICCOrdroce wi r!l the Ad..,;....·
trll..... "'oc:ect.J.. Act. S U.S.C. 553111. ond
the Commiuion". A...... 41 C.F. R. § 1.40 l.
bdI of INw Pw1:itionl IOf R".. ....I< i '"
_Ill , ...;s;on 01 PI" 91 01 the eomm...
lion', Fl ul....1 C.F,R. § 9l.1• • t _ .•
c:oncwning thll l iQlnling Of _.,ion 01
lUOli_ ;n the A.... _ Rld io S.....i...

2. The !»t" i_.. in 1'11.4·26&( 1.4••
Gordon Sc:h lMinott and 1.4, . Will i.m F.
I(, IN.,., ' HI"" ! upl iCi t 'ecc>ll"i lion in th,
Ruin 01 IO-CIlltd " remotoly controlled bo..
lUll;""'," Thlov nUll \h.t ronlide,.b1. con·
fUlion IXIIlI COr\CI,ning me def inilion Ind
ope'llion o f ,.motely controll ed bel. ItI·
lionl. Ind t h. 1 the' e il • need fo, l pee iflc
,u l. I 10 ,.gulill Ih l ope,uion of lu~h

11.lloni. "-lillonl'1 h"," p,oposed l pecif ic
rulll which. if .dopt.d. would bolh Idd 10
Iht 'ulel 11,.,"1 pro. ilion. concerniOll
..molily rontroll.d b1.. Itilloni IIld lub
Itlnli.lly ..I.x 1"'- '.qui'ernenll for 1"'
_"Iion of such ItlI IOOI. W. "'... 1110
_ illld .......11 CommenlS I,om inll••11d
pe'li. lupper1 i... the b1MC ptOpOI.IlI of
RM·~.

3. The Middl. Allentic FM end R.PMWI'
Cou nc:il IT·MARC I. poli'i..... in RM·27E1ll.
_kl l impliliulion of the Amll.u' Redio
Serwiol logging ......i•......,II. per!icullfly
the ru les requiring the _ tion of III thi.d
!*tv v.lflC _ t end ..-Mooed.the <ItI<1toon
01 Itllion 10111 lor _ y_• ..,.j the_d
in\! 01 I.-..om......... I.om "__ H

...tome tM;:lllv controiliod ""-It.. stlt,_
T-MARC Itll" !hI1 ......:h of the ....
_ i..,j by !hi A...... it of linle _fil to
.; thII' A....I..... ope"lo<I or _ Commi.ian
..,.j ..._ts !hit Iovg; ... requi........ts bI
,.t. xld lCCO<d inglV.

•. W. blti _ 01 the propoull in
IhI peillionl hl\ll .acelllld ......il 1I.loui
diiCUllion. Ind ..... Ir, hotr';n proposing
••• ilionl 01 PI'I 97 01 thl Rulli which, il
edopted. would ,"ult in I IUblllnli.1 .'mpl, ·
licalion of Ihl Ilcen,ing I nd opo'llion of
1I.lionl In Ihe Am01lu. Aedio Sorvl.
prallnlly IIClnlld as ,"peat" IIltlonl. ece
ITol ' tltlonl. luxili"V link 1I.lion,. Ind III
olh•• ,.motely COnl'olild IlIt iOOl. IUch ..
."",otelv COnltOilld bill I lat ioni. T"'- ...i·
. ion' ..... I .. COOlide.i... which "" diiCulOed
.1 11"'.1.. Io"9lh below, would both ..,com
medoll ....nV 01 pelilion.., · wi.tIeI .nd
would bI I lignific:anl ltep in !hi Commi..
lion'l progr.... of ~t1ian of the A....
_, Red io SerwiOl.
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&. 5inot IdopliOi ",los ptm,ng tht
eper.t ion .nd lic»nsi"'ll of ....pellIt ...,;I
.....:illed'tlti..... in 1972 in Dod<.1 18803.
37 FCC 2d 225 119721, !hi eom....lOion"
".tdiIV ..o..ootd tht bu.den pI-.:l on lJIl'Ii .
ClOts tor Ind liat.-es of c:ompII. 'VI_
of .....tau. ,odio IIl1i"", ..,.j hal afforded
such liotn... i__ingIy ...u. IltxitMhtv
in !hi eperllion 01 IUCh Itlti_ For .......
pl• • in O.den adopted January 10. 197• .
...,;I Nov.mba, 17. 1975. WI dtIt\lJd 1"'
. oqui .tmlnlS !hI1 OIftIin IlChnlCIIIhowi...
bI oubmiltld wilh licI_ .ppliCllionl for
••peill' .nd ••mo~v cootTolied 1I.l ionl. In
Alports .nd Ordell in Dock.ts 20073.
20 112.•nd 20113. adoptld MaV 28. 19 75,
Ju"" 11. 1975. Ind October 29. 1975.
'.Ipecli••ly. tho CommilOion ... illd its
Rul., tel POfmit Ihe link ing. lu tomatlC con·
t ' ol. and c'OII·bend Opertl ion of aml teu,
.epOlle••Iation•.

6. Ou' expe ,ience l iOCl adOPl ion of Ihe
.ul., ..gulating tho lic:eno ing end operalion
01 . Ipoatl. Ind ISlOCiatld lIationi in Dockel
16803 hIS demonll'lIed lh. t emlt.u, ,adio
ope'"IOri If. fuliVupabl. of do...loping.nd
operatin, compl• • 'VIII"" of Italionl with.
...inimu m 0 1 '1gU1.tioo by till CommilOion.
w.. IWI.. of no compelling .1IlOO whV
.....1 1l "';sh ing to _.11 '.Plell, . .... il·
itrV. cooltol. 0.- , . .....w IV control led nlt ions
_Id COOI' _ 10 bI requ i,ed 10 obtain
Com..."'lOfl """,,iIIion blfOtl bt9inn;...
iuch OPIftlion. II thty he-.. in tht 1*1. For
th" ' ....... WI "'0_ 10 dI"'lI 1I>0Il
",owiliorw; of s-:tions 9140. 914t . end
t1.43 01 !hi lIulel 'oq;li. ing !hI1 la. _
obll'n pr ior _oval of tht Commi.ion to
_ all I , ......IIl V contl'oIlod IlIlion tnd
_;,i"'ll thtl "pellt< .m""'" contrOl II..
Ilons. and . u. ,III", link '"t ionl bI MPe
raMiv licInMd. W. would d'_lin... 11>1
iuuInot of Itlllon licenses with " combinllf'
Itltion priwill911 : ell .rnoleU' .tli ion 1"",,_
would cO"".V . ulhority 10 OPIral. II ' "
Pltl" . control • • uxili.", link. IOd .......I. IV
controllod IlIlions now oper,". Funcli oOl
now conducled by .epell.' '1111001 would
be condul;1ld under • fo .... 01 IIllion
oper.tion knOWfl II ",epel lef Ope'llion."
Functio nl now COndUClld by COOI.ol Itl '
t ioO! Ind .uxilil'y link ,tat ion. wou ld bI
combined in I l inOle fo, m of It aiion oPO'"
tion kno...... II "Iuxil ia.v operal ion." Au.il·
i.rv ope," tion W<><lld ",rvl 10 .....1 lhl OIId
10. point 10 peint linkl wilhin I Ivlt.m of
.talionl. i"c1udi", m. I..n....illion 01 con·
t.ol and c:ommunie.tlion lill"lll 10 Olt
ltalionl wilh in • Iystem, and lhe .....d for
till ... tomatic ,.I'Vinl! 01 ,ill".11 ,_lwId II
_ Ioc.llon in • .v.lI... 0 1 OIatiOOl to
Itllionl.t o the, 10000tionl wim in !hI'YSllm.
S«lIon 97.3 of the Aulel would bI , ."illd
to includl now dliinit ionl of '_.11' .nd
....i1itry _"lion.

1. Similtrfv. WI btI~ tl'oIl_no<l of
othtt ramollly controlled IlIli....... _ •
.......lIly con trol led bill . 1I1ions. lit...
dImoi lllt.\lJd tht c:apabjlil)' 01 IdoquaIIfv
control ling !hi .mi.ionl 01 iuch .lIt""'"
..,.j thll till prohibilion . 011 tht ope,.
lion 01 IUd> I tllionI from control poinlO In
portable or _Ie operalion. _t1v
conllif\l<:l in Saclion 91.11 Dlb) of till Rulli.
....v Ill' undulV .ntricll... . Aa:ordinvlY, WI

pr_ to ••,ill IhI AUIII to pe,mit 1"'
POfllblt end mobil. OOI'"lion 01 I II pr i·
"",.v. IICOOdIrY••nd clUb 'Illioni will"
sucI'l Illtloni Ira in "pe.le, or .uxililfY
operallon.

8, BICIUII nO new Itation licenlll woul d
be Illued 10 .epelle. IlIlion,. II luch. WI
prOPOlll 10 d i, cO" l inu. our policy 01 IlIigo·
ing e.tliligni p.e fixed wilh Ih. l. lt. " " WR".
Slllionl p'"lIflIly IlIign.d luch call l ignl
would be p.,milled to .e l.in Ih l m indofi·
nitl ly. A Ilco....1 wilhing 10 IOlI'\lI in
raPOII.' ope..lion IOd wi.hing to obt.in I

"WR" ull .ill" would Ill' ..qui..d 10 ,.qUIII
Ihll p,.li • . Stations wilh "WA" ull .llI'"
would bI '1I1.;cud 10 "PO.I.. _.tion.
ho.......

9. B_ .lItions in '_I.. 0.- ...xil·

il'" opefllion would be liking .mo.nl. of
lPICilliled rnodn 01 ope.ation. ... blli....
tIIItrl......lllions of IUch IIl1ionllhould bI
diOlincliwalV idlOliliod. W. prOPQle to
'lqui,. m il ...xili..., or rtpo.tIf oparllions
cono:kM:lld by ItliiOfll with "trad,tiontI" CIlI
Ii.,. l!hll iI. <:III Ii.,. n01 prolixtd with IhI
Ionan "WR-, bI identified by lhe tddition
of. dillincti.......!ti. to tIII.tllian CIlI iiI"
Stll iono in ,_u. _"ion would be
idonll lild by !hIaddi,ion 01 tht IUll lx " A".
" RPTH. or tl>l wonj H,_ "tHto tht
...11< caY Iivt. Stili""" in ...xiliary _.
tion would Ill' idtntifitd by tht tddition 01
the ....Ilix " A". "AUX H

• or !hI d HIUXil·

ilryH 10 11>1 ft\lU11f ull w.. 1110
P<OPOM to ~iIO! the Itltion idtn"fiUlion
""lUir........1 for '1I,ionl in ._"., _ ..
lion or Itltion. in ....xilitry """It ion IUIO

....l iuliV . el' Ving tho .i...., of othe, .ta
liOOI in • IVIlI'" to flquif. idonlificalion 01
,nl...II. of I I 1.111 lin. "11>1, th", fl....
minutll.

10 . "-li l lo,,", in RM·27BD IIlk. ,"Iu",
lion of ce rtain ICOIIing 'lQuirt""ntt••nd WI

I,e con.id..ing dllet ion Ollhl .equi ...fTlInl
found in Secl ion 9UlllgH2l of the Rulli
th ll Communical lon. I.om opon aCC.1I
lIationl in rtJl$lller opert tion unde' .ule
..... t ic control be .ith•• monllo.ad in f.ll
11m. by Ih. dur,t or control opera tor or
'ICO,dIl! .nd tho ro<:ordin91 ••Uinad fo• •
porlod of Ihi'ty dly,. Thi. 'lIQUi ......nt,
which _ o.-iglnallV inwndld to IOIU•• that
lic.....n hl\ll lhe CI~billl)' of dou....ining
......_ 1I>.i. 1!.IliOOl _. be,,,, ullll
p'operlv du'i", per ioo:ll flO conl'oI
""".Ior _ on dutv. to. p' n to bI 01
litll. bI.....fil to tht Com...iuion ..,.j ....y
undulV bu,den 1'- OPIrtting "_"
,_ I lIli..... u..... IUlomalic control.
Of _ tht I~ 01 a Itltion would
conti_ 10 bI .osponIible lor ill "'''''''
_Uion. tr'd WI willi to ,_i... _ntt
add.nIi", !tie iIsuI of tfw con tinued ....u~
..... to !tie Arnot Sorv;ot 01 till -.:ling
' ..... i' .....nl in 'i"'ll the "''''''' _.
lion 01 "open~ Iomalallv convol led
....pell.. 1!.Ili_

11. W. I'. lJ'I'<>poIing 10 ....ill till
IJ'I'lIIn1 .ule 11111 .11 ..motalv conl,oI led
IlIt'OOI hl\le . ntarld in !hIi , 1001 I 1;'1 of iii
.ul!lorilld control peinn tnd _ill 01 all
rontrOI .nd au .'lil'" link l!.Itlon licon.. 10
,equi.e Ihe In le,ing of Ih. nlmll. Idd'"III,
and p,lmary cell lillO' o f III .ul!lo,ized
cont'ol OPl '"tO' I. SUch I .e.ilion would bI
bI.ed On Ihe p.Opos ilion Ihll lho fllponli·
bilitv tor the p.ope. opera tion 011 , .molely
controlled .tll ion .hould bI tr lellbll 10
.pecilic control operalor, " Ihe. Ihlll IPlClfic
lInd loctl ioO!. WI .110 p.OpoM to 'lIqulrt
Ihe poltinll 01 • 11'1 01 ,ulhorilld control
ope.ttOIl tt In.. .emollllv rontrolled I'"n"
...In .. "I• . W••ra not pr<>poling to del.1I
th. 'lIqu;.emenU lhal tIIIlOlII of lilli_ in
,.pett.. or ....xili.... OPIfttion contlin_·
lIin lIlICi.hled lIChnicll in for""'lion. how--12. Addi lional lv. il~ tht, ....v
A....I..... _"IOrI ...... ,._ fIt. itMl itv in
!hi c:hoicI of froquonc'" lor '_I.. ..,.j
...x iliary operalion. Operll,," of ._lalV
contrOlled t.I 1\11....... lor lX""pIt. • ..
fIOl ."tric1ecl 10 _ , . Pltllt frlQUolOC\l
IUbbands lilted in Saction 97.&1 of the
Aulli. a1thou\lh '.lIiOtIiIV controlled bnt
1III 'onI d .......v .esembl. _I...1I1i......
..,.j I, "",y be tNl such .lIt i"", Il>ould be
"..,lId KlenticlllV. W.... tht..forl P'_'
ing to pe.....t bam _I_ ..,.j ... . ili. '"
ope..llon on III frequencin tllOe.tM 10 11>1
A"" " . ,,, Radio So...iOl, • • copt .35 to . 38
MHl••nd to delete m....qui'.......1 thll
f'I'IIUlncil' below 225 MHl UIId for ...xil·
ilfV ope.ation be monllor ld by tht coo t.ol
0POfllo, bllore .nd du,ing pe,iod, of ope,.
lion. We would " .ill Section 97.63 ol lhl
Ruin . hOWl'''. 10 emphllill Ihl lwo
p, inciplel which hewe m.do poll ible th.
. IIieienl ope..I'On 01 mlny Imillu. ,"dio
'"l ion. in "lll i••ly Imlil .pect,um IPICO.
nam.lv. th.1 a l!.I tion Oling. f'lIqutnev hM
Ii"t p,iori ty In luch UII OVIf olher IlI lionl.
and Ihll .11 1' lQuenci" .lIocaltd 10 tl>l
A....I ' So<vic:l . " shIrId on I n."..
. xclusi bali•. It iI p'lIIflflV Ihi 'llponti·
billl)' of 1....1IUr I~ 10 Itflll en
1PPf0Pri.1I bll..- bI_ 1"- principles

to .nw.e Ihl Iii. .nd affici...1 lIII 01
l\Iailabl .lPtC'1Tum.

13. T"'- eom....won i. ._rt lhat
adoplion of Ihl .ul. prOPOlld "".in could
._It in • 1lgnifounl inc••_ in !hi .......ber
of .epute•• '11TI01Ilv controlltd l!.Ilion . tnd
tIIOCitled tct iwitill puflUld by amt1lU.
Ian..... W. ... .110 _ tt thai -..
freq-.cv coo at lion iI "'.....1Iv baing
uperitnold in ....... parts of till -..trtrY.
-.d that lhll'OIJIibilil)' Ix i,ts thil l_MIld
inttrler_ milt' l 11 from adoption of
thnI .rtili_ v IIU'1 """' woh....
lI<ilV 1I!.1b1i1h1d 1IChn~ lor ......eg;"'II
l\I.illbll tpICInlm, ..,.j WI commend IUCh

.fforts. W. "I not prf9lttd 10 ....k. lPKiflC

. .ccx ,wlll ndttiQnll in mil _ It tht~
t i..... but WI .tt nontthtllli inte<lIled in
_ iwiOll _11 CCInCII"nlng _I end
futura .nticipatld inllfll••OCI peltlfOl•
......l!l.. preoefll IKhniqull UItd by ....1I.u'
ope"IO/'I 10 limit inl..l...not odoqu.lI
or could be impro...d. IOd the, pr..... t
1<1...1, of ,0luntlfY COO!>I.llion.ra IUffici.nI
to jUltifv con tinull'on of the . xilting
COOpeflll •• Iv.tem. In Ihi. raga'd.... wilh
to ,.el i.e comm.nU co""••ning 1"'- uillir,t
of the limite lionl on the .fflCl i.. ,ed il tld
POWIr of Itniool In '.Platl' OPI" tioo
conllin.d in Seclion 91,87 01 lhe Rul".
Should ....ch limltliloo, bI Illmina led in
mli••nli,.I)'. modified. or '1I11ntd wilhoul
do."",,? What Ilmilllionl. If env. lllouid bI
pI-.:I On !hi .lIeeli....1dI1\lJd pc>w.- of
IlIlionl in ._11, ope."l ion _ating on
froquanci.. not c.. rrlOtlv li' M in S«tion
9167 of !hi A..1es1

1._ The IpICific rull ....il, OOI WI ..

prOPOli... ... III lorth in In. .tttehad
Aepandi• . Au!horitv for !hIM plO~: 1111 ;,
COf\tlit'lld in S«ti"", .m..,.j 3D3 01 11'11
Cornmunicnionl Act of 1$34• • _ldId.
WI invill in llf'lltld pert1II to IUbmit com
_nts COiICe'" ing ..... P'opouIl on or bIf....
Apr il 1. 1977 end ttplv COfI\IIII"1I on or
blloro Apri l 15. 1977. An or ill'''''..,.j Ii...
COPili of . 11 coo,_a IUbmlltId ""'II bI
furnished !hi Commillion. PUfI..... t 10

S«tion 1.4 19 01 !hi Aul• . RlIPO"dIOts
wi"'ing nch eom...,uionto, \0 ""... •
PIf10nal COPY 01 !hi com_nlS ....V....bm il
en addil;onal I i. coP... Momblrs of the
publi c wi'hing to I xpr"1 inll••t in OUr
JlfDPOl'II mlY plfliclpol. informallv by
IUbmilling 0"" copy of t"'-i' OCII'I'l....nll.
withoul ..ga.d 10 IOf m. provided thl corrlei
Dock.1 numbl' i, lpaci fi.d in lhe "'-ed i"ll of
tho commentl.

15. Ind i.idolll wllhing to Inlpte l 1"'
comme,," and ..plv com....nlO tilad In Ihil
proc.ldi", may do 10 du'ing '19J1.. buli·
n hOU'1. 8 ;00 A.M. 10 4.30 P.M.. in 11>1
eo mi.lon·1 Public R.f...net Room. 1919
"M" 51'"1, N.W.• WII/'llngton. D.C. 206154.

FEDER AL COMMUN ICATIONS
COMMISSION

Vi",*,1J. Mullinl"".....,
AP PENDIX

,., 91 of~ 1 of Titlt.' of tht Codt
of F.,...II A.,rtlionl il p'0fI0IId 10 bI
•••neIId . II tolt..-·
1. In §97.3. ,....pho m. l...l ..,.j In ) ...
...._. II tollQWl:
197.3 CMfillitionf-.
li l Addiri~ ...rion . An _IIU. redio
'tllion. olhl' 1tItn. poi ......... ,tltion. includ
ing!hl following ,
SIcoIIdIry ...rion. An """,tau. 'edio Itllion
liotnSld lor • I.nd locttion othtr Il>In !hi
pri .....y Itliion loctlion. A .telion ..i..td
I Clillign p.eli Ked wil!l lhe Ione'l "W R" i.
allo COnsidefed to bI.lICondtrV It.tion.
Special.""" rt. rion. An Imlllu, 'edio
ltetion licenlld lor • lpee il ic lind locl tion
fo, operal ion dlli"",d 10 bfing public nOlico
to Ihe A....teu. R.dlo So.wice .nd f.l. lad 10
Ihl ce l.b.llion of .n ...nt. PIli or pr...nt,
....nldo il uniQue .nd o f lIt"".al inll'lIt to
.ithe. me public It 11'111 or ..... l. u. ,tdio
""".IOIl.
lm l A_rou,ndio _ rion, A t ,odio
com...unicttioo cond...c:tod by 1 odio
eper.IO/'I f.om .."'".... .ldIo 'teliOOl.
ineludino IhIfoilowing,
Mobil. _rion Aldl ocom.....nle.tlion



......o..cled wtl ile in "'1>1...... or du,ino "'Its I I
u_iliftilOClltM:>nl.
~IW opIQVon. R..:ti~tion.

<Mtwr u..n .... ili..... operllion. lor 'etr_
minine "'_'ially II-. . edo:o si9>M of0_.....teu< r..m, .talM:>nl.
AJn:ili¥y _bDn. Rp OCOn'In'IUnM;;at;on
lor r......my controlling 0__ r-.lioo
ltI.ions, lor ... tomolially ..t-Vinv II-. r-.lioo
.....1 01 otto.r Ieu' ,lI(\io ltationl ln I
.yllom o f l1..i or lor inlo<eornrnun;en·
int with other t....., , adio . tatl ..... in I
.yotom of IIltions.
(n . Conrrol. Ttchnlquet used 10 open til an
""'111tU' ..dio IIllion . MUlt be one or mo'l
ol l t>l loliowing:
Auromaric con rrol. The u.. of devle.-. I nd
proc.edur.. lor cont,ol 10 tM t I conlrol
ope,etor doe1 not Mve 10 be ",. _t et the
con lrol point .t . 11 ti...... (Only .....lft for
...tornetic control of _t", <>per.,lon heve
been tdopted. AUlornetic conttol of " I""'* ty... oI ......eu, ,lI(\io <>per.lion must
be _owe:! by II-. Cornmia...... in _.

.... ase by c:.e bai..1
2. In 197.40. per...... Cdl t.1 ...
dMtMt. ..... per,..aph tel is ioed _
follOW1 :
197.40 SretionI~ ,..,..i-.d.
tel All .....teur ndio oper.........y be i1sued
one or rrIOf'I addltion.al "Ilion Ioc.r-. A
-.dary It.tion licen$e IhIII not be issued
to In 11tU' radio _.tor fOl" I I.nd
10000t;on prl 'y station licen.. hes
bHn iaued to the m.tIU' .adlo
ope..ter. Thll _tion does not I pply 10
...t ion....i_d call , ignl pr . fi. ed by the
11" 11"1 "WR".
3. In §97.4 1. ~rlgr.ph tcl is deilled.
pe, . ",h, (dl , (e•• CII••nod (gl orl ,,"k,ilt
...Ied pe,••"'" (el. Cdl , (' I. end (fl.
reoo-ti...1y, lind perl9faph tb. il ....ised., •
foll_ :
197.4 1AppIit;ebDn f<N l relion lialn• .
tb. hotPt for IP'lliationl for ctub IU\lono
end "'ilitary ,--"';on 'UlioN. NICh IP'll ~

",,;on .....t sUte whetto.r II-. prOPQled
",,;on is I pri......... or edditi...... union. If
tht~ 1tIIlon is .., additionelll..ion.
tht IP'lliclo lion ......t ltatll the ty", of
addit ....... nliiOfl.
4. 197.43 is , evised•• l oltOW1:
197.43 Locltion of1!II, i«l.
E.............t.... , adio n ltlon rnust he... one
\&rid 1000tlon. the add,.... 01 wtl lch .ppe.1"I
on thl union licen.., . nd II I••t one
wnt,ol point.
5, tn 1 97. 53. paragri ph (j) i. ' edH ignned
pe..grlph (kl , . nd • new ",..gr. P!< III i,
added. IS foll<>W1 :
197.53 PoIiciel end proc«1vtW ~"-lbil to
-.........'ofcet/li,...
(jl A ltation onlV ..-no In _ ...

_"..........'1' be "";gned • cell 1ign pc.
f i...cI by t"- kotten "WR- .
e. In i97.1I1 . per~ 1.1 end Icl ...
....'-1 end ....... periill'''''''' ldl is added..
tol'-:
§91.1I1 .4<Ithorind~_ II>d _.-til ThI 100Iowinv fnque<Icy bendII end
IIsoeillod _ Il.~ 10 ....t....
,lIlio ltalions lor teur .8dio OPe'.tion,
ocn.r than ..PHI" end au.ili..... operllion.
....jecl to t"- II",ita lior>s IIII8d In per. "'"
lbl 01 thi, IIClion end §97. 115 :
(d All I r~....<ICY blnch .nd the lSooellled
. ",I..lonl.uthorlzed by pe, agr.ph (.l of Ihll
section. neept 435 to 438 MHz, .re •••iI ·
obi. fo' ..poller ope..tlon . Including input
(rocei. lngl . nd out PUt (t,..,...,i"ingl.
td l All .....teu' frequencv bIndI, • •".pt 435
10 438 MHz.......il.b11 for ... . ill.....
operllion.

7. In i97.113. t"- heIodr><>" is , ..ioed .nod
tht ... t _w:led.. 101'-'
191.63 -SNcnon II>du. 01~_.

1.1 A1thougt> en .............lion occupyinog •
~ IlItMt In 191.111 "" l i<1t priority
in the \III 01 th&t frequency ....... _

......tou, ltatl-. such /requerIci. ""'I nOl
be "'gned lor the exd....... <de 01 "''1'
......,eu. 1iC*_ or hcen_ end .......t be_...
tb. All A teu. Rldlo Servioe hOltl 1
c""""' In the ,.Iection end "" 01 tho-
. ind l req....nciH .n<! . h.1I tlk. luch oth",
" Ipo II m.v be n"""lSI'y 10 ",inlmi..
int. rferenc. to other ......teur rad io l tation•.

Lic:enIee1 ....kino prolonged ..... Of. Plrtlcu·
... fnque<Icy or I,equencies shall cooper.tII
with ott- liQ.-. in the .... 01 such
frequency or f, eQUInC....

leI Sidet...d~ ' ....Ilinv I,om key·
int or moduletine • arTie< _ 11 be
conl'oned within .... ...thori!ld ,.....
tdl The h-equenciel ..eitebl. for by
control _lion o f ....t.......tat _
dependent on the _llor lico'nM c1." II","
bon 01 <hi cont'ol _"or end ere lilted in
§9 1.7.
8. In §97,87. ",rlll" ph (el I, ... llId• •
fol lows:
§9 7.6 7 M.ximum ...thorirtld po_.
(el With in tho limitolions ot po,eqr i pll. l.l
i nd (bIoI this ...,tion. t he effect ive , adll ted
""owr of . n ..' ...1.....' u dio SIltion in
repeller operltlon .hllI not uCHd th. 1
specified for the ...lennl height """"" _ .
q IIfraln in the 1011""';"11 table:
9. 191.83 II redelillNltMt § 97.82 • fol·

0.."
197.82 A".; /etJHi ty of 1m-.
10. 191.85 is redeli_tod 191.82• • 101·....,
§91.83 A.,.;/etJHity o( ,rePort I~.

11. 197.87 is .........ted 197.84 . end
peregr.phI tel. td). end t.1 ........'-1. •
10110" ",
§ 91.84 SuPort _tif;c~tion.
tcl A~leu, ,adio ..IIi"", in r_I'" aper ..
l ion or ...tl(l(l' In lU.. illary _ utlon uoed
to ,.1.'1' .utorneticelly the ,191'.11 01 other
m tlonl in • IV"''''. ",.11 be ident illOKl by
, adiotelephony or ..dlotelOl9'lphV II inter·
, "11 not 10 n <:fled len ",lnuIII.
(dl When .n Imuou' r.dio ...tion i. in
r. polle, or .u.llilrY operUion. tho tollo_
ing additi...... infor..... tion shill be u.",·
mined:

tll wt.n ider> lilv lng by . adiOtelephony,
••tatlon in _ 'Of _"ion ....1tr .......lt
II-. word " reput..- n the end 01 the
IUtion cell .ogn. When .......Iilving by .11<Io0
telt.-aphV. • It-It"'" in topoIter operll'on
ohIIIl t........it the f...",tion btl rrn foll....-l
by the IItten " R- or " RPr' n tht end of
_ otalion all Ii... IThe 'equl_1I 01
per..... ld lt I I of thil _lion do not IP'llv
to sta lionl "-ving ell call ';91'1 pr.li.ed by
_!etten "WR".1

(2 . When identi lvi", by ,ldiotelephonv,
••tation in .u.ihlrY _rllion shill tt.n...,it
tho wo,d ".u.. lhlrY" II me end 01 tho
station call lign. When ide nt ifying bV ' edlo
teleyrephy, • Ituion in .u.i1iarV operll ion
•h.lt t..nomit lh. l raction ba' ON fol lowed
by the le nel"l " A·' or " AUX".I the.nd 01
the , tal lon cell ';11" .
tel A stati"" in au .III... oper.llon ..... '1' be
identi tied by II-. cell "II" 01 II> lSSOCi.led
tUlion.

12. A ...... 191.85 is edded• • tol lOW1 :
§97.8SR_~_tion.

(.1 Emipion1 ftom ••tation in __
OP"'11""" <hell be dillCORtinued ...,;n.;n Ii...
-.wid<; .t- t..... of recioc.o.'''.......ic..
IionI by tation. P,,,,,,iIlono 10 ~mil

...tom.otiallV _ 10 • ltallon in

'''''''''' OPO"II"'" n'IIY be incorporned but
",e not rnendIIory.
(bl E"""PI for ...tomltlc control aper.tion..
IS pro.lded In perlgl"opt> (el of thl. _ lion.
the tr.nlmittlng .nd receiving fr~uenc:l..
used by ••U ti"" In repoller operation . h.1I
be con linuou.l v monitored by the control
operito, immedilleiv betore Ind dU'ing
pe, iods 01 operltlon.
(e) A ...tion in .epelter ",,",ilion mev
c.oncurren tly .-i d ,etr . ",mit .....leu'
'edlo li9""11 on or """t fr......,..;y
bench IUthorluc:t lot ..poeter operllion. A
ltation in ,_ Ill _It;on, _ ..inv in

conjunction with ...... Of """" ltalionl in
...xi liMy operllion reI.....ng <1Idio "'II"'"
...,.;-J II otho< 1000tions to """"'" in
, epute< _"ion. ....v &lSI input f,.
~ ....t ..eileble for r...... _ ..
lion. prO'!Aded tht input flequenciH to lhe
tUlioni in xili.., _"ion ... in Ir.
QUInCY bendI thor;ud fOl" r_IlI'_"....,
{dl A stalion In ' 1PiI1I" opetation 11II11 be
aper'led in • .....,"'" en1U<lng thlit the
,," tlon II not uled lor .....,._'1' communi....
tionl. n cept .. prO>t ided In §9 7,9 1.
leI A Illtion in ,epe. 'er <>perl tlon , li ther

IoCIlty con trolted or ,emomy controlled.
......110 be _lied by ...tomolle cont,oI
when devicol "- bIIn inotalled end pro-
cedu "- t.en i~lted to ........
~ ..,;th tht ......... when tht dulY
control __tor II nol prnent II the control
point 01 tht .tation. Upon notification by
the Commission 01 impr_ aper.tion of •
station under .ulornetic control. such_..
tion shill be i"'n'II6ltolY discontinued until
.U deficiencies ...... been c:o<Tected.
III A IUllon ..ilJ*!' celllill" prefi..ed by
the lelle.. ''W R'' ",.11 ..-.- only In
,epo.Ie' opo,uion.
13 . A new § 97.86 i, added. H fo llOW1:
§9 7.8 6 Au..ililry o~"lion.

A It.tion in . u.inor V operl tion, ei ther
10000 liV con trolled or remotely controlled,
mey .Iso be opo.. led by "'Iomllk control
when It II ope.....d •• per t 01 • sy..em of
...Iion l in ' I pea... _r.tion operlled
under ...10m0llc conuol .
14. 197.88 II ..t itled end ,mild. • fol....
197.98 Operetion of ,ulions bY _liIf

~""'.
An ....leUr <1Idio 'tllion ..... be ,trrl(ltIly
controlled ........ there is "","",ience with
the 1011""'; "11:
(.) A pholoc:opy o f .... 'Imotely controll.cl
l tat lon lioe_ end • til l of ...thoriled
control _ton. t!lIi, ........... addr......
end 1',1 ..... , '1' <:ell si_. rnul1 be pooled in •
conlf>icuOUI p i..,. II lhe ,emotely controlled
OPI.. tor , or "".11 be CIf,ied in the posIIlllon
01 . nV control opIrllor con iroiling tho
remotely controlled n'lion from ....tlon In
.u.. lliary o perUlon be ing ope '"ted port . ble
01' ",obi Ie. T he t..nsmi ttlng Intenni. I..n..
milli"" line. or ",..t, ••pproprille, ....00·
lied wim the r.""'tely con trolled tr • ...
mittel' mun be... dur.bli tall .....ked with
the .I.tion Colli .ogn. the ........ of the sutlon
ticensee .nod .11 ...thorized control _ ..on
end IUd< ..- infor ....I'on .....'1' be
nKftIIry 10 en&tIIe me Conwnission to""""'Iv contact me control _11......
(el hcept for _ilion under _bc
control,' conttol operetor deoq..ted by tht
Ia.- rnu.-c be on duly when the Itltion is
l)e;ng r."",,,,ly control led. Irnmedillt lV
before and du,lng the periods the ,emotelV
controlled u llion .. ;n _"ion. the f, .
quenciH "",d for . million by the ,emotelv
controlled ,,"ion ""'.. be moni tored by the
control o pe,.tor. Th. control _,Itor . h.1I
term inlle I II t"nlmillion. UPOfl ony devi.·
tion f , o", lh e rulH.
(el A . \al l"" In repe.l.. op"rotion sh.1l be
_uted bV ..dio remoll cor1\<ol only when
.... control lin k UIII h lquenciH other th.n
the sUlion·• •"""i.I"II trequenc:leI.
15. §97.89 {A..........I:U .
In 1 91.89 . perl9'eohI ld end Id l ..,......,
f6. In §91.103. perlgl"opt> td (5 ) is deleted.
..... per~ lei. tdl. IfId 111... ,... ised.,
.1001owl:
197.103 S(;I''''''' /i1f .-Q:.
tcl The log 01 • , <ely conlJoIled . tltlon
ohIII l .............ed the.-. edd<........ end
",i.....-y all "lI"s of all ...thorized control
aperllon 1fId. lunctlON! block di._ of
• technial e ..p1....tion .uffici...t cleialbe
the oper1ition 01 the control link . Addi ·
tion.f1y. the fol lowi ng Inform.tion ",.11 be
",..red,

IH A deoe' iption of the ""'''UrH taken
10' J"o!ection '\IIin.t ICCtU to the remotelV
controlled IU tion by un... thoril ed porsonl :

(21 A deICript ion of th. ""'. ...r.. taken
lor protection l\IIi"'t u...uthorirtd ...llon
aperllion. either th,ouvh _i.lllon 01 the
cont'oI lin k. or Olhe.......;

t3. A dnc<lption 01 the ptoYilions lor
.......tting do-> II-. 1II1Ion in case 01 control
link .....1..-.:11""; IfId

C41 A dtKt iption 01 the ...... for ........
torlng the .......,.,.n,noI,~
Cd l Whefl I .tat""" "" ...... or rnore aaoci
ttod l tatioM. thot is. ltallons in r__ ...
..... iliery aperllion• • lyot"," network d l..
grom ...e11 be ent"'od In tht ..Ilion log.
(.1 The tog of ,"tation in ",,,,lIer aperation
"'ell h..... tho foll"""nv inlor~tion .......ed
lor each f ,equency bend in u..:

t il The 10000tion 01 lhe oti lion " .nl·
mitting an tenn•. morked upon I toPO'Jl' aph ic
"",I' having. ",.Ie of 1.250.000 .nd con·

lour In..,."a/I ;
(2. The .n........ tremmining height

Ibow _. terT.in;

(3. The effecti... ,ecilled~ In the
,-I,onlal pIe<N lor tht ....In lobe o f the

.......... PI""". c:elculeled lot .......1.....'"
11'-..0"", output_;

t4 . The If""";..... output".,...;
451 ThI I"", in the U-"';lIion H",

be_ the tr-..otter end II-. en""'....
ullfftlld in decibell;

1111 The ,elll i... pin in the '-Izon'"
pl.... 01 the " . nsmining .".......;."d

In The hotl zon tl l ..,d vertl cel 'Ill illi on
pe".,n. 01 the trln. mitting "'tenn• . with
" Ier.ne. to true north (l or hor izontll pet·
11m onl y1. e..pr...ed II .. I.ti... lield
It,.ngth (.oltagel or In de<: ibols. dr .wn UPOfl
POIIr coord i...le gr.ph peper . ..,d tho ""'1h
od used in dettnninlng theM pettoml .
1I1 The log of . ltation In .... .. lli.., OIlIfltlon
shill ...... tht foll""';nv inlor.....ion
... tered :

III A lyStem network dilll'.... for udo
syotem with wtlido .....tal;on iI .1OCiI!ed;

12 1The ltation tr-...inine t.>dlll ;
131 ThI trensmitter _ input; end
(4 1 II _.ted by remolt <:onlJoi. tht

informotion reQUired by l'Iflgl"eph Icl 01
this lICtion.
tol NOIwithltlndinv _ prcwisior>s 01

§97. IOS. the log "'"... ' ..... ited by pe, ..
gr."", tcl, (dl, (II. IfId (f) 01 thll IICtlon
.....f1 be retained In m. lta lion log . lonv .
Ih. inlormllion con..ln.d in thole en...l.. "
eccurlte.
17, §9 7,109 (Oeletedl.
§ 91. 109 I, de leted.
18. 197.110 (Deleted).
19 7.1 10 II deletOKl.
19. 1 9 7.111 (Deletedl.
197.111Isdeleled.
20. §97. I 26is , ...ioed.lS loII0W1:
197.126 R. trarumitting radio """".
No ..... teur , adio otal;on. lJtoept. llltion in
_,''' ........ il...... _";on or • <1Idio
, ......my eontrolled ltation. ....v ...10
....tialty ..tr.......it the rldio .otp:>ak al
otto.r ....._, ,edio .tatM:>nl. A ,emoteIV

conbolled ltalion. otfwr u..n • remoteIV
controlled ltation in 'ft,..". or ......iliMy
operl"on n ,.tr""';t only the redio
'PI of ti"", In .....111.., _ ilion
shown on the station', IYltem ..........",.

dl. V" "'.
2 1, §97,18 1 Is roviWd. • lol l.......;
§97. 181 Av~ilM>ility of RACES '!IItion
Iiclme .nd gperaror Iicln....
Ibl In . dditl"" to thl <>perno< Ii<:fl"'"
.v.il.bility requi ......nts 04 19 1.82. I
pho<ocopVof the control _ " o, ·.....t.....,
,edio _ .lIor license .....11 be pooted It •
conopicu"", pi..,. II the control point of tho '
RACES station .

..-""FEDERAL COMMUNICATIONS
COMMISSION

W....ington. D.C. 20554

In the Matter of

Edllorial amendments of Paru O.
1, and 97 of t he Commiuion',
RulM to cha ngEI the name of the
Amateur and Citizenl Divilion to
the Personal Rad io Divilion.

ORDER

Adopt.t : J..uary 5, 19n;
Rtolelwd : JanuMY 6. 19n

I . Thil Order iI beinv ....... to chInge
lhe or.,.i..t ion 1111_ 01 111I Sefe!y end
Speciel Redio Sen"," 8_ The Am......
.nod Ct,n", Dlwilion hli _ Ity under""""
.....91ni..tlon. end lhe ........ 01 the Division
I, """'wit h chlnged to the P. 1ONII Radio
Civilion.

2. Thl, . mendment .. I.... to int"",. 1
Com mi" ion or9ln" atlon, and hence, the
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Tracking
the Hamburglar

Corrections

prio< nOla. prOCfilu.... and effecti.. dloCI
provi$iorn of 1M Adm,nistr.live PrOOl!durn
AcI (5 USC 5531 .... nol aPPIlcable.
AUlhoril~ I", 1M promulgalion 01 Ihis
.....,0 ,...... _.i""d in s..ctionl 4 hl .
Slb l. Sldl. and J03 01 1M Comrnunicalion1
Ac1 01 1934. n .mended Ind Secuon
0.231(dl oll!llt eonwn......•• Ruin.

3. Aocordinel~. IT ISO AQEREQ.•ttee
Ii.. ..-...v '20. t977. Ihll P.-" O. t, Ind
91 of 1M R"," -.d Regula"""" .nt
....... ldI<! .. 111 lorth in lhe ~i_
anact.d "'-'0.

FEDE RA L

COMMUNICATIONS
COMM ISION

Richard D. L ictltw. d l
E ltKutn.e Director

NOTE, Aule< chango. he'rein will be oo_.,j
b~ T.S.1 (141·1.

A P P END IX

Pl rn O. 1. I nd 97 of Chapter 1 01 Til ie
41 of 1M Cod. of Federal Regui. tion. Ife
lmended. "' foliow",

In Seclio... 0. 1321.l. t .9St l. f. 9 7.251dl.
and 91.4 Hdl. lhe worm "Amlleur I nd
Citil'l!nI Oivi1ion" .... deleted. and lhe worm
" Peroo".1 Radio Divi.ion" .... lUbolilUted in
...,., inlllnca 11Ift.10fe.

BefoJ1l the

FEDERAL COMMUNICATIONS
COMMiSSiON

Washington. D.C. 20554

In,he m81tel" of

Rwn.ion o f Paru O. 1. and 97
of the Commission's Rules to

;",t;11I" • synem of Interim
Amaleu r PItml;ts in the

Amaleur Radio Se...,iee

ORDER

Adopted: January 5. 1977
Released: J a n ua ry 13 , 19 7 7

B~ Ihe Commiuio n: Commissioner

Lee a bsen l.

1. Un.:lfJ. Che e_i,ling Amaceur Aadio
Sarvic. licon.ing .~.tem. Amoleur Aadio
Sarviol lice_ ~fully completing
. ..minol;""" for highe< eI... lioon.... Ihan
tt... lioI.... lhey hold m..:11 w.i l while IMir
....... li,*,.. aPPIicalionl .... proo:>KMd 111M
Commi..ion·. G.nyWurg, Pennoyl •.,ia,
facility bafOf' !hay may Ilk. adoanllge at
Iha Iddod privi1evn afforded them W !h<Iir
....... oparalO< lioanIeI.. A delay of _.1
_ k1 may bit Mwo!Md. although _ !hII

LOOTED : Regency H R-2A wi l h extra

esc. deck for xmit section. sIn
04-06931 . Has following c rySla ls

(xmit ) 146.3 7 . 52. 34. 07. 19. 16.94

Ircvr] 146.97. 52. 76. 67. 79. 9 4
marked with Dymo tape on fro nt . Has
spel:ial telephone female jack hanging

from back for louchtones. Also
Regency AR ·2 two meter amplifier.
sIn 11 &-0388. These were stolen
between December 18 and 22. 1976
fro m UfIder dash of lwo-Ione green

pil; k.. p t ruc k in m y driveway a t 1131 8
G ravenhurs1 Dr ive . Cincinnati. O hio.

lice..- .nd th . Comm i..ion Ifl aWant 01
the rlWlt/. of lhe examinllion and kn.....
....... 11CInM wHi be iowed.

2. 8y Ihi1 Oode'. _ . e ""'i'ing P. rt. a.
t . and 97 01 the Comm"'ion·, A..kIl 10
par",,1 Ih. I..uance ol Inl",,'m A....IeU,

.....",i\1 by Engi..-... in Cl>lrQII 01 I""
_iouI eomm on field officel.- In..nm
AmI...., ..... mill (FCC Form 660-81 will til
iI1utd 10 appIiclnll already holding .....1.....

_lor lioonwI .. ""'" • -'till at...
_f..1completion ol hicJ- ciao I......
naminolions and Wlill authori.. i~.
u1ilililion ol .11 addilionll _lIlng ",i ..
i.... aco..it«l. L ioe_ oparlting ...
..... autt-ity 01 Inl""im Amaaur """'it/.
Wlill bit raqui'ed 10 add diolincllve IUffi •• co
1hei. 1t1lion call ..gns denoting lhe Commi.·
..on diolricl oHice.t "olllhich rt>eir hightr e1..
lica__.. ob1ained. Inl""im A....I.....
Per....t/. will til v.lid for a period of 90 dloVO
or ..nlil i.....nee ol the ~r""""'l nalion
and OflI<lIor Iicen..... "oIIIhiche....r i . 1~•. A
record of Ihe i....ance 01 . n Inl.. im Am..
leur Permil will be relli""d II lhe ollice 01
i",," nce. Ind reque," for confirmalion of on
ope ralo r·, 1t. CU' mu,t be direc ted to that
off ice.

3. A..lhori ly for Ihe", .mend....""
aPpelrt in Saction, 4liI. 5(d l. 303. 301. 308.
and 309 of lho Comrnun",,"lion. AC1 of
1934... a nded, Some of ,h......nd"""'t/.
adopted h 'n Ir. editOfi.1 and procedural
In nolUie. .nd ,ho prior noti"" and public
prOClld.... provi" ons of the Admin;'lrali..
PrOatdur. Act. 5 U.S.C. 553.•• nO!:
appIicallla. F....Iher. because of the ...or·
_ I'IUfl'!bIr 01 A..-..teu, and Citi..nl

Ridto s.mce license aPPlicatiON _ raati..
-*' month. rapid irnplementalion 01 I""
inll...m parmil 1V'~ ;, _ti•. -.d _
••• IOf good _.~"lIWlith the prior
nol>Ol _ public procedure provioionl ~
..... Adminirtr.ti.... Procedunt Act • im
prllClocabla.

4. Aocordin9:~. in yiew ol the 1"'"9O'''lIo
!hII public in.....,n _ng.......:l t!'oInt'by. IT
IS ORDERED !hal Pam O. 1. and 97 ol the
Commiwon'$ R..I~ ARE AMENOED ...I
forth in lho .11_ Appendi_ .ffecli..
MlIrdl l. t 9 77.

FEDERA L COMMUNICATIONS
COMMISSION

Vi ncen t J . Mullint
Secretary

NOTE: Aul e. ch. nge, herein will be co....rad
by T.SI(741-1.

A P P END IX

PIf" O. 1. Ind 91 01 Ch'Pler 1 01 TiU. 41 of
..... Code of Fed... aI R"lItIllljOrt1 If.
......ndId. IS fo/I"",,:
t . In §0.31 4. . ........ Pi''9'aph. M. II

added... foll<lWl:
§0.314 Addi!JOtUi ""rho,;ry ~..".rerI

1.1 To iuue Inlenm A--"r mlt/. to
Amateur Radio Sen;,:,. lite" pu......nl
'0 Pr! "1 of th .. Chopte<.

A 50 doll ar reward is o ffered leading
10 convictions of suspects involved.
NOlily Herbert L. Drake W801L.

11 31 8 Gravenhurst Drive . Cincinnati.
Ohio 4 5 2 31 . Of your local police

department. Items have been entered
Into INC IC) FB I computer, by Police
nepr. , Colerain T w p (Hamilton

County} Ohio O H0314200.

LOOTED : lcom 22S. sin 2265. Chart
reree lor : 94/94. 22/81.. 28188.
52152. 16/76. and 90130. Home brew
1800 cydes osc. built in lO AM rtld io

2. In § 1.9 22•• new FCC Form and Tille
If. added... fall"",,:
§1.922 For-ms to MUW.
FCC For-m Ti rle
660-8 Inllf im A....leUr "-mil
3. In § t .92S...... h..dnOIl i1-.did. and
a ..... Pi'iIlPaph.l.l.;' added,. foll<lWl:
§ 1.925 AppIiu60n "-" rpecjeJ~
.,rt>oriz.rion, terrIpOrIrf _t. 0< inlJerim
__rpennit.

Ilf Upon ....,.,....ful compIelion of • Com-
........... ouperrioed A teur Radio Sihiot
_"IOf .._nation appIocan• • ,-.tv
Iicenwd in the A teur Radio Saniot may
_"te h" amal ridio II.lIon pending
ia.uanoo 01 his pennane<ll .....teu' llillon
and OflI<atr>rI~ W _ CommiUlOf\ IOf
• period 01 90 dloVO or until i~ 01 1M
permanenl """"lIor and II.lion licenIm.
"oIIIhichl....r cornel fitlt. under t"" ....thority
ol • pr-'y ..ec..ted Inl""im Arnol... r
Pe<mi t IFCC Form 660·8 ). An Incerim
A.....I.u r Permil convey••11 aperlling poiv·
il"9"' of Ihe licen"",·. new Iicen.., bu l may
be ..I .. ide by the Commi"ion wilhin lhe
90 d.~ te,m il it appe. ... Ihil ih. pe,m.nenl
operl to l and It.tion l ic.n,~ cannoc bI
g'anled ro"lin.ly.
4 . § 1.934 i. revi",d. IS follows:
§1.934 PfO(;M"~ with rewe<::f to MnatlUr
redia ope~lOr licen"".

After In Ipplica lion lor .n .rnol..., radio
operlcar license i. accepted and.n ..Im,n.
lion conducted by the Commi"'on in
lICCardonce Wlith Plf t 97 01 thi. Chapler. lhe
examination is graded by m. oIli"" ouparvit·
ing Ihe ..arninolion. 1/ tha .pplicanl ..
_ful if m. aPPlicant a1'-.tv hoIdl
• ho.nse in Amaleur Radoo Sihice. 1M
IUparo-i"ng office _ !hi appIican' ..
Inl""im A....teur Pe<",,1 COf'I\lIyint oil
_rilIng privilege< 01 !hII applicant'........
_ lor license_ The .......1\1 01 ..... e _
tion are 1~ 10 the Cotntn;..ion'.
Genylbu'g, Pe""''''''.... lacillty lOf I....·
....... 0/.1_.
s. In § 1.1115. Pi'lg<aph IcU6) it .... iMd.
. 10110_:
§ I .1115 Si:I>eduI-. of feft fOf tfwI S.hry If>d
SlJ«iel Redi" Senom.
101
161 ApPlicalions lor Inlerim A....I...' P",,·
mill Or Novi"" 0 .., I"",noes in I"" Amlle..r
Radio Service. apphcalion. lor .....I...r .t.
lion...nder mililary au,pi"",••nd applica·
lion, in Iho A. dio Am.t....r Ci.il Ernergoncy
Seryice (RACESl.
8. In Secl ion 91 .3Idl. Ihe definicion for
"ope,ata< lice",. " is I"",nded . nd • new
definilion. "lnlOrim Am.teur Permil:' i.
added. IS toliows:
§91.3 Definitions.

I"
Oper.ror licen"". The in."..menl ol .... tho<i·
lI,ion incl..ding the eI.. ol _.IOf pri..

"-In,.n'm A_ leur Pe"nit. A ta-mpor-V
_"or _ It..tion ...tho<ilillon i1lUld 10

lice........ IUCCeUfully ~ing Commo.·
<ion ouperr;Md e..minoli..... lor h9'i< d ..
_"Of license<.

was sto len wi th rig. Stolen fro m : Ed
Weiss WIlSSJ . 4501 Wesl Kltntucky

1r56. OerrYer CO 80219.

ABDUCTED: Regency HR·2MS. sin

11-01 554. Olanneled for : 34/94.
22182, tezre. 143.99/148.01 . 94/94
a rKl 82182. Slolen in Topeka. Kansali
from : C. E. Widsteen 303-687·3142,

Box 937. Woodland Pari<. CO 00863.

RUSTLED: Motoro la Metrum I I.

My a rticle " IC A ud io Frequency

Meter ." Holid ay issue. has a n e rror on
the schematic. Pin 4 o f Ihe 555 should

connect to p in B instead o f pi n 2 .

S t. rion licenw. The i"'trurnaru of ... tharin
tion for I 'adio , tltion in !hi Arnate..r
RlIlio Sary"",.
7. A ........ §91.J2i.addId,.loIlows:
§91.32IntNim A_ twur PermifJ.
1.1 Upon ....ceeooful complation 01 a Com-
miuion IUperviMd A IeU' Radoo s....-...
_l1or e_...,inolion appIicanl "rltldy
lioe<>Ied in A I ' Allho Sih... may
_II h" 1 <adoo .lIl1on l'If'r'di"ll
iIsuanae o f h. per 1__.10<

-.d .lIlion I~ undtlr 1he leO.... -.d
condilions of .. Interim ..._r I'wmil,
I'tidenced by. pr-'y ..eculed FCC Form
eeo,e.
lbl All Intllri", Arnal....r ........,1 cor..".Y' oil
operuing privileveo of !hII appIicanl·........
aperflO< license e1_i llClllion.
lc) The " .......i..i..... ol _r ,id,o.ta-
ti"", _ Ued under ....thority ol
Inlerim A....leur Pe<mi" .hlil til idenlified
in t he m.nner .pecilied in §91.87.
(dl lite original Intlrim A....C... ' Permit of
.n I.... teur radio """ralor .hlll be ki ll! in
the perlonal POU.... ion of Or POlted in •
consplc"OU5 pllce in Ihe room occu pied by
such ope,alor when oper. ting .n Imll.u,
,ad io Il.tion under che .uthori ty of on
Inlerim Aml lflur Permil.
lei Interim A....l... r Permit1 .....lid for .
period of 90 dloVO I,om lhe dol. ol i..uance
or unlil .....ance 01 thl parm..,...1 OIllion
and operllor licenso-s. whlc~"" comes li...l.
bul .....y be "'I .ide by tha Commi..ion
wilhin the 90 day IfI<m if it appe.. !hall""
par"""""l operllor and .talion lioonwI can
not bit gr..,led 'OUli.... y.
m Inllfim A....leu' Per",," _I not til
, ......d.-
8. In SectIOn 91.87. Pi''9'aph CfI •
.,,,,ided. • rednivnoted par'9'aph 191 and.
....... parlg<ap/I m ilodded, .101,-:
§97.81 SII60n iderrrifiurion.
mWhen operaling ........ !hII ....lhority ol ..
In,enm AmlI.... .....mot WIth poivilevn
... thoriled by !hII Pe<mil, but ...icII ,",,0Nd
!hII privilegeo of the licensee'. perl1lllnenl
_"or license. the lion .....1 til idonli·
I ..... in ..... follow;ng n"""

m On ridio,","'IIfton~, by !hi tr""",i<
.ion of the '1I1ion call .i..". loll..-d by the
word "interi.... " followed by ..... weei"
idenlifi"" "'own on lhe interim permit:

(2f On radiolOlegrap/'ly. by lhe Ir....mi.·
,ion of Ihe II..ion cIIi .ign. lollowe<l by lhe
fracllo n ba, r5l'il. roue.....d by tho .peeill
idenlifier .h own on Ihe inll rim permit.
(gl The identification '.qui, . d by Ihi••ec
tion . hall be given on eoch f,equency being
ul ili'ed for tran.mi..ion .nd ""'II be Cran.·
milled eilher by lelegrlp/'ly .., ing Cho inl.r·
n.lion.1 MOtSe code. or by lelephony. ",ing
the Engli' h Ian""age , 1/ lhe ide<1!1fication
req..i,.,j by Ihi. MCtion i1 made by an
....1O/I"IItic device ..oed only for idonulicaclon
by lelegraphy. 1M code n-<I ""'II not
• • Cft<I 20 words per minute. T"" Commit
..on InCOUr_ the .... 01 • NllonaIly ..

inte<notionolt~ .-..c<l9"'"ed.tandIfd phonelic
.~I IS .. aiod ,.. COOTacl 1.I.plo•
idenlilicllion_

~C064 with 94. 76 . 88. 82. S7, 75,

85. 34. 70. 52. 9 1. 79. 1B P L
MotorOla HT220 H23FF N #TP 1 174C

wi th separate 12 fTeq t &r sw. 1BP L.

TT o n back. "custom WB9 BVT" o!"
rear. Robert seen WB9BVT , 2OO W.

Chicago Ave.• Oak Pa rk IL 60302.

V A N D A LI Z ED: Swan 350. sIn

0-84887 from m y van. Bill Zimmer·
man K8BEB, 18071 Floral . Livonia.

Michill'ln 48152.

Thanks to Hu bert Minc ho w for fin d·

ing t his error.
Gene H".le WA5KPG

Au.tin TX



Wall Pinner WB 4M YL
7304 Lorenzo Lane
Lo uisville KY 40228

- - super simple test equipment

Comparator

nected direct ly to pin 3 of
the lC. Why not t ry a Po ly
Paks unmarked assort ment 
100 caps $1.98?? Happy
sor t ing. •

in place o f the MPS651 2. If
the LED is not needed , the
t ransistor may be eliminated
and the speaker with its 1 uF
coupling capacitor is con-

The LED indicator is located behind the jewel on the speaker
grill. The test clips are mounted on small bronze springs for
easy attachment to various caps.

than .00 1 u F which do not
produce a tone but merely
turn the LED off and o n, A
.1 uF un it will tr igger the
indicator at approxi mately 5
H, .

Piston, compression, and
rotary trimmers may be iden
t if ied by first making a com
parison full y closed and then
ful ly o pened. Small gimm ick
caps made from t wisted leads
are also easily sized.

The LED is, of co urse,
optional, as well as the
nu mber of reference capaci
tors. Any NPN switching or
audio transistor may be used

The Capacitor

, 9 " EG

--;>,• ,
, -

t.2 11£G

.H!'

,-

InTI, , ' 1-

1 rur SOl

"
,

." "' hi il( --
...

~"
"'l

c , n sr
". $PEA~E~ ClIPS

I f your junk bo x is like
mine, tucked way back in

the corner is a spot where
you th row all those un
marked, unidentified capaci
tor s that yo u just KNOW will
come in hand y some day.
Round ones, square o nes, fl at
ones, fat ones, piston and
bypass o nes, and those a guy
could have a great t ime
screw-drlverlng if he just
knew where to use 'em.

The simple circuit here is
an easy o ne-evening project
that when completed will
prov ide an audio tone com-.
parison of a built-in reference
capacitor to an unkno wn
capacitor connected to the
test cli ps. Bearing in mind
that the larger the capacitor
the lower the to ne, it is a
simpl e matter to establish the
value of unmarked units. The
circuit, as described, will
ident ify caps between .5 pF
and .0 01 uF by prov iding
tones bet ween 8 kHz and 100
Hz. The heart of the tester is
a 555 tim ing fC and may be
operated from any de voltage
source betwee n 8 and 14
vol ts.

An LED indicator is pro
vided for test ing values larger

• •..woe

Fig. I , LED indicator and RX - see LED specs. Capacitor
bonk, I =.7 pF; 2 = 3 pF; 3 = 5 pF; 4 = 10 p F; 5 = 25 pF; 6 =
50 pF; 7 = lOOpF; 8 = 330 pF; 9 =470pF; 10= 680 pF; 11 =
820 pF. Test switch - SPOT push-button.
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D. E. Sl.mfield
3408 Catalina Dr.
AtlanUl GA 30341

My first method of storing integrated circuits left me with the vaque feeling that perhops I
hadn't arrived ot a perfect solu tion to my problem. .

T o be honest, I really
don't care jf you paid

less for your chi ps than I d id
for mine. Nor am 1interested
in the psychological motiva
tions that caused you to buy
the m. What really cou nts is
t hat we both know that inte
grated circuits in a jumbled
pile do not facilita te rapid
retrieval o f specific chips.

By way of illustra tion,
assume that todav's mail
brought several plastic bags of
assorted chips. Their price in
the magazine had bee n so low
that you rushed off a check
and now you have them in
'your han ds. If you are like
most of us, you will take
you r bags and find a place to
examine their contents.

Those who have hunted
for buried treasure or used
metal detectors know the
special emotions you will feel
as you sort throu gh your
chips. A 7400. Nice but
ordinary. A 742 5. What is it?
A 74196. Maybe it's not gold
but it sells for more than this
whole bag cost. And so on.
You recogni ze many numbers
and rem ember seve ra l
projects involving their use.

Eventually, you 've seen
the m all and, hopefully, are
pretty pleased with your
assortment. At this point,
what do you do? You can do
what I used to do and dump
them into boxes for storage.
You can throw them out or
immediately build a super,
self-clocking digital do-it-all.

If you choose the first
option, let me point some
thi ngs out. First, you prob
ably won't remember every
type of chip in those boxes
for more than two minutes.
Second , even if you do
remember a specific chip
being in a certain box, odds
are that it won't be among
the first twenty-seven you
check. Finall y, the pins on
integrated circuits do not
possess amazing mechanical
strength. Once in a pile, these
pins have the irrita ting habit
of so interl ocking themselves
with the pins of neighboring

for Logic

for CMOS

not recommended- -

Logical Storage
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chips that severe bending
leading to breakage can result
from tryi ng to separate them.

One solution to all of
these problems would be to
mount integrated circuit
sockets on perf or circuit
board and plug in all your
chips. However, a couple of
moments spent checking the
prices of such sockets will
probably convi nce you that
there must be a better way. If
they don't, pl ease send me all
the money you can spare as I
need it more than you.

When I faced this problem.
I sought a solution that
would allow me to plug in my
chips, but I didn 't want to
spend a lot of time or money.
I evolved two simple solu
tions that quite adequately
met these requirements. My
first method was to punch
small holes in a piece of
cardboard and insert the
chips into those holes . The
primary advantages of this
technique are extremely low
cost, readi ly avai lable
materials, and the fact that
the stacking of several boards
results in a compact, high
density storage system. The
principal disadvantage is that
it does take a little time to
punch the holes.

My other answer to these
problems was to stick the
chips into a sheet of styro
foam and go enjoy some
liquid refreshment. This
method takes less time but I
had a lot trouble fi ndi ng the
styrofoam I wanted and the
sheets run about a dollar
each.

Either method works very
well and, for various reasons,
I use them both. However, I
tend to use the cardboard for
chips I don't need right away
and the styrofoam for those
I've targeted toward specific
projects . Using both methods
is a logical choice for me , but
you can certainly use either
one by itself.

There are two other points
that may assist you in
selecting which method to
use: It is possible to use both
sides of the styrofoam (which
cuts costs in half). and the
punched holes in the card-

board act like sockets (whic h
allows you to reinsert other
chips into a vacate d position).
This is handy if you are
trying to arrange the chips by
type.

If you decide to use card
board, your fi rst step should
be to gather your materials
togethe r. These include cor ru
gated cardboard, graph paper
ruled ten spaces to the inch, a
suitable punch, a . knife , a
ruler, some maski ng tape, and
a pen or pencil. The card
board should be larger than
the overall dimensions you
desire so that it can be
tri mmed to size. I cut mi ne
eight by ten inches but you
can adjust these fi gu res to fi t
your requirements.

I found the graph paper
ruled off at ten spaces to the
inch at an office supply firm.
'Iohlile I had to buy an entire
pad, th is particular size of
graph paper lends itself per
fectly to laying out boards
using integrated circuits.

The punch can be any
thing from a small nail fi tted
with a handle to a sharpened
test probe. I used a little
gadget called a Seam Ripper,
used in sewing to open but
tonholes and pick threads .

Once yo u've gathered
these material s, you can begin
fabrication of the board by
using the knife to trim the
cardboard to the size you
want. I used eight by ten
inches, but another size may
suit your purposes better. A
metal ruler or yardstick
makes cutting a straight line
very easy. If you anticipate
needing more than one board.
now is the ideal time to cut
them.

After the cardboard is cut,
you may lay it aside and
prepare a sheet of graph
paper which will be used as a
guide when punching the
holes. My paper measured
eight and one-half by eleven
inches. so my first step was to
draw off a block the size of
my boards (eight by ten
inches). If your board will be
larger than your graph paper,
you can glue or tape several
pieces together to form a
larger sheet. Again, draw off a

Use a metal ruler or yardstick and a knife to cut a piece of
cardboard to the desired size.

A sheet ofgraph paper ruled off with ten spaces to the Inch Is
prepared as a aotae to be used when punching holes In the
cardboard.
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After a" the holes have been punched, the graph paper is removed from the cardboard and the
chips ore inserted

since your fi ngers will have
enough space to get a good
grip on the chi p.

If you wish to duplicate
my spacing, begin by ruling
off a rectangle measuring
ei ght by ten inches. Then,
arrange your graph paper so
that o ne of the eight inch
sides is at the top. Place a
mark in the upper left-hand
cor ner at a point six spaces
from the top and seven spaces
fro m the left of the eight by
ten inch rectangle. Si milarly,
in t he upper right-hand
corner, place a mark si x
spaces from the top and seven
spaces from the right side of
the rectangle.

In the lower left and right
corners, place marks at points
seven spaces from the bottom
and seven spaces from the
sides. Join the four marks to
form a smaller rect angle
wi thi n the eigh t by ten inch
borders.

Then, start ing at the top
of this ne w rectangl e, count
do wn three spaces and draw a
horizontal line from edge to
edge of the smaller rcctangc.
Next, count down four spaces
from the previous li ne and
draw another horizontal line.
Continue by alte rna ting the
spacing between horizontal
lines three and fo ur spaces
unt il you reach the bottom
line of the small rectangle.

When you finish the hori
zontal lines, begin in the
upper left corner and count
six spaces to the right. Draw a
vertical line fro m top to
bottom of the inslde rec
ta ngle. Then count four
spaces to th e right of th e
prev iou s line and draw
another vertical line. Con
t inue by alternating six and
four spaces unt il you reach
the right side of the inside
rectangle.

At this point, cut the
graph paper along the lines of
the eight by ten inch rec
tangle. Usc masking tape and
fasten this eight by ten inch
graph paper to the to p of the
eight by ten inch cardboa rd
previously prepared. Be sure
to align the edges of the
graph paper and cardboard
cor rectly.

bloc k on your pape r corres
ponding to the size of your
board.

The next objec tive is to
draw off a grid mark ing
where the chi ps wil l be
placed. The most common
chips have fourteen pins
arranged seven on a side. The
pins are spaced 1/10 o f an
inch apart and the spacing
between the two sides is 3/10
of an inch. As the chips pro
trude a bit beyond the pins,
each chip will requi re a mini
mum space measuring 3/10
by 7/10 of an inch .

So me of t he more
comple x integrated circuits
having more than fourteen
pins usc a spacing of one-half
inch bet ween rows of pins. If
you are using these types,
you will need to make
allowance for this fact and
develop yo ur o wn layout.

Wh ether you wish to
devise your own spacing
arr angement for ordinary
fourtee n pin chi ps or the
larger variety , let me suggest
that you leave a good bit of
room around each chip. This
wi ll make inserting and
remov ing ch ips much easier

. .......,.."...........
........-

After the graph paper is properly ruled, it is cut to the some
size as the cardboard and attached to it with masking tape.
Then, each of the seven intersections on the segments of the
horizontal lines meosuring six spaces in length are punched.
The tool shown in use is called a Seam Ripper, normaJ!y used
in sewing.
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This fully populated board is being held upside down to show
thot the cardboard will hold the chips quite securely.

This photo demonstrates how the homemade ruler serves as a
spactnq guide to set the distance between horizon tal rows of
chips.

arc a great source. I haven't
chec ked this out yet. I feel
that it is my duty to warn
you that as you search you
can expect a lot of busy
clerks to direct your path to
their supply of styro foa m ice
chests.

Once you have yo ur stvro
foam, you must decide how
neat you want your fini shed
stoc k of chips to look . If you
really don 't care, simply start
push ing one chip at a time
into any area of the stv ro
foam that loo ks inviting.
When you run o ut of room or
chi ps, you can stop.

If you wo uld prefer to
have the results o f your
e ffo rts look more profes
si onal, allow me to suggest a
simple way to do so. In
essence, you wi ll make a ruler
with appropriate marks to
sho w the proper location of
each chip . Thi s ruler should
be about 3/8 of an inc h thick
so tha t when placed o n edge,
this th ickness will serve as an
easy to use guide for se tting
the spacing between rows of
chips.

To make this ruler, choose
a length of wood (such as
moldi ng) roughly 1/2 by 3/8
inches high and wide . One of
t he se d im cnsions should
equal the spacing you want
between rows of chips. The
length of this wood shou ld be
an inch o r two greater than
the width o f your styrofoam
sheet.

Next, lay th is piece of
wood across the width of
yo ur styrofoam so that the
side whose thickness you
want as the dis tance bet ween
hori zon tal ro ws of chips is on
the bottom. In other words,
imagine th at there arc already
two rows of chips correct ly
spaced o n the board and
place the woode n str ip so
that it would exactly fit into
the space between the ro ws.

Using a pen , draw a ma rk
on the wood at each edge of
the sty rofoam. Try to
equalize the lengths of the
wood extending beyond each
edge of the styrofoa m before
making the mar ks.

Now you wi ll have to
de t ermine t he sp a cing

With the graph pa per side
up, lay this cardboard on a
piece of wood and begin
punching. Punch a hole at
each int ersecti on along the
hori zontal lines that arc six
spaces in length . Punching
both ends and all points
between them will give you
seve n hol es in a row. Thi s
corresponds with one side of
a chip.

As yo u are punching,
penetrate the graph paper and
the cardboard unt il you feel
you r punch against the wood.
It is not necessary to go
through the bo ttom layer of
the cardboard , just be sure
that you touch it.

Aft er yo u have pun ched
all the six space segments on
each ho rizontal line , you
shoul d remove the graph
paper from the ca rdboard.
Thi s graph paper can be used
as a punching guide for many
other pieces of ca rdboard, so
don 't thro w it away.

All tha t is left is to insert
your chips. Remember to
check for bent pins an d to
push each chi p into place
firmly.

For those of you who feci
that the previous method
would take up more of your
time than you can spare, let
me strongly reco mmend that
you give the following system
o f chip storage a t ry. The
reason styrofoam lends itself
so well to ho lding chips is
that you ca n easily push the
pins into the styrofoam wit h
out having to drill or punch
holes to hold th em.

\IilI ile there are two ways
(neat and not so neat) to use
the styro foa m, both require
at leas t nne sheet o f styro
foam. I thought that this
would be easy to find, but
some quic k looking around
proved me wrong. Not onl y
did I look in all the wrong
place-s, I fina lly ran ou t of
wrong places to look. My
search eventually led me to
one of those craft shops
where they se ll st ring and
weeds.

Aft er I had finall y located
my styrofoam, someone men
tioned that friendly florists
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Once all the chips have been inserted, you will have a neat and very practical storage system.

placed on the strip of wood
located the edges of the
styrofoam. Therefore these
two marks should be lined up
so that they are spaced equal
distances beyond their respec
tive chips.

To use this ruler, set it
across the styrofoam so that
the marks for the edges line
up with the edges of the
styrofoam. Place it near the
top edge of the styrofoam so
that all chip and edge locating
marks are visible to you and
the correct side is on the
bottom. Adjust its locat ion
unt il the e dge nearest you
corresponds to the place
where you want the top edge
of your first row of chips.
Then , while holding the ruler
firmly in place with one
hand, use the other to plug in
the chips.

An easy way to do this is
to line up the ends of the
chip with the chip locat ion
marks and then align the pins
so they are flush with the
edge of the ruler. Once these
conditions are met, push the
chip straight into the styro
foam. When seated correct ly,
the pins on the side of the
ruler will be touching it.

Once you complete the
first row, shift the ruler dow n
and reposition it so that its
top edge is touching the
bottom edge of first row of
chips. Again, line up the edge
locating marks with the edges
of the styrofoam and insert
chips at the marked locations.

Follow this procedure
with all succeeding rows and
you will finish with a neat set
of stored chips. Wh ile things
may sound a bit involved,
you will find that once you
get started, things proceed
quite rapidly.

For those of you who like
systems thinking, it is not
difficult to keep a record of
the location of every chip.
Assign each board a number,
each horizontal row a tetter,
and each position on the ho rl
zontal rows another number.
T h en an entry such as
07·F-05/7410 would tell you
fifth chip on the sixth row of
the seventh board was a
7410. -

with the spacing. bring your
ruler next to this row of chips
and mark the locations of the
edges of each chip on the
ruler. Do not forget that the
two marks you previously

--------_....-------- .... '-'-------- - ....._------ _ ....
---~--- ~- .....-------- ------------

\,
,
,
,
\

Marks on the homemade ruler show where to place each chip. Marks near each end of the ruler
serve to align the ruler with the edges of the styrofoam.

between the individual chips width of yo ur board setting
on the horizontal rows. An the outside limits of the row,
easy way to figure out the line up the chips at different
spacing is to set out a row of spacings until you have them
chips on a sheet of graph like you want.
paper and working wi th the Once you are satisfied
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SOUTHCOM HEAVY-DUTY SLIDE MOUNTS A R E

DIFFERENT. HEAVY-GAUGE STEEL SLIDES

ON PLASTIC GUIDES F O R SMOOTH OPERATION.

P OWER AND SP E A K E R CON N ECT IONS AR E SE

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

NECTORS. A ST AI N L E SS STEEL LATCH HOLDS

TH OSE CON N ECT IONS U N T I L Y O U REM OVE

Y O UR U N IT . PROVISION IS MADE FOR L OCK

BY A USE R- P ROV I D E D PADLOCK.

FOR T WO-WAY RADI O USERS, T HE MB-3 PRO

VIDES A NEW MINIATU RE CO AX CON N ECTOR

DES ' G N EO F OR DEMAND ING UHF APPLI

C A T IONS. OTHERS MAY C L A IM NO SWR OR

LOSS•• •WE C AN G U A R AN T E E IT!

WHETHER YO U R U NI T IS A " MI C RO" OR A

HEAVYWEI GHT•• •MOUNTED IN C A R , TRUCK

O R BOAT, A SOU T HCOM SLIDE MOUN T INSURES

"PERMANENT IN ST A L L ATI ON " OPERATI ON

WITH IN ST A N T IN/OU T SA F E T Y AND CON

V E N IE N C E . ASK YOU R DEALER F OR A SOUTH

C OM SLIDE MOUNT T ODAY.

MB-3 (ILLUSTRATED) F OR 2-WAY RADI O 51 9.95

MB-2 (NO ANTENNA CONN ECTIONS) F OR TAPE DECKS $14,95

MB-I MOUNT ONLY , WITH NOWIRING s 7 .25

SOUTHCOM, INC.
P.O. Box 11212, Dept. 403

Ft. Worth TX 76109



CB Can Do

Some Things Better

- - • •are you missing some fun?

More and more amateurs are finding CB a useful addition to their mobiles and shock s - with
good reason.
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D.lvjd F. Norman
6 22 W. Sun.wt Blvd.
Fort Walton Beach FL 32548

M uch has been writte n
about "stepping up"

to amateu r radio from CB. As
amateur ran ks begin to swell
wi th n ewc ome rs from
Citizens Band, we can expect
to see many more ar t icles on

the subject. However, transi
tion between services should
not be - and isn 't - a one
way process. A grea t many
amateurs have realized that
CB docs thi ngs that no phase
of amateur rad io - including
2 meters - can do. Let 's take
a look at some of the reasons
why the "compleat ham
shack" shou ld include a CB
transceiver.

Tra vel Aid

Use of CB by amateurs is
seldom limited to the shack.
Nowadays, you can see quite
a few mobile operators wi th
both 2 an d 11 meter antennas
an d rigs installed in the
family car. And why not?

Ama teurs on the high way
have the same problems to
cope with as other motori st s.

Perhaps in your area you can
always hit the nearest re
peater; you wou ld find ma ny
other locations in sparsely
populated areas where you
could not reasonably expect
to reac h anyone, anywhere,
with a 2 meter mobile. Even
if you are equipped with high
frcq ue ncy gear, yo ur contacts
are more likely to be enter
taining than helpful as far as
your circumstances on t he
highway are concerned .

Let's assume that yo u are
well with in range of a local
repeate r . What is the chance
o f receiving t imel y informa
t io n rega rding road con di
t ions and traffic jam s on 2
meters? Pretty slim, right?

Okav. At presen t there is
no bette r system than CB for
findi ng out what is happening
a few mil es ahead. There is no
more rel iable way - on the
average - of requesti ng help
when faced wi th car t rou ble
or the discovery of a serious
acciden t. Despite the sho rt
range and interference of C B,
it has proven its worth time
and time again to the travel
ing public.

Perhaps you don 't care for
his operating procedure, but
if you have a bad back and
you r wife is faced with
changing a tire on the ca mper
i n o ne h u n dred degree



Fig. 2. One of the major pluses in CB S fa vor is the "family style " license. This means that wives
- such as the author's XYL - may have the advantaoes of two-\Wy communication, even if
they are not electronically inclined.

Fig. 1. Tom Goldsmith WB4£QU is only one of the active amateurs who have added CB. Tom's
highly modified 2 meter rig with its TIT pod still has the place ofhonor on the hump, but the
eBcomes in handy , too.

assault s your ears were as
awkwa rd to him as Q-signal s
and amateur pleasantries were
to you. I know that this
s ta t e me n t will probab ly
prompt a lot of argument,
but th e fact is that most

on the air had a fi rst time 
just like you. The same
t rembling, proud, sweaty
feeli ng that grabbed at you
grab bed him. At one time the
1Q..signals that he now uses SO
glibly and the CB slang that

radi o. With CB, you can put
her on the air in a couple of
hours.

Overcoming Mike Fright

You might not bel ieve it ,
but every CBer that you hear

weather, are you going to
r e fu se he lp from the
"Trottin' Turkey ?" Not
unless you are a damn fool.

If the XYl has never been
qui te able to grasp the neces
sary theory and code - or
didn 't care to - you may
have wi shed that there were
some legal way for you to
keep in touc h when she is out
in the car. This is the beau ty
of CB. All th at is necessary to
operate a CB uni t is a si mple
appli c a ti on . Under o ne
license, your ent ire fami ly is
covered. But you knew th at
already.

One of the large CB manu
facturers used to run ads to
the effect that no wo man
shoul d drive alone without
one. An awful lot of CBers
agree.

Of course, no amateur
would be guilty of speedi ng,
so under most con ditions
"Smokey reports" would not
be of value to him . However,
no one likes to be surprised
when he is a long way from
home.

One thing more about
t raveling wi th a CB: You
don 't have to worry about
CBe rs holding against you the
fact th at you hold an amateur
ticket. Most of them are
pretty tol erant.

Introduction to Radio

It is not at all uncommon
for someone to be exposed to
amateur rad io and then vow
to get his o wn tic ket . Unfor
t unate ly, a great man y
aspiri ng ama teurs get d is
couraged by how much code
and theory they have to learn
before they can do any phone
work. Perhaps even your
XYl would get on th e ball, if
she only kne w how much fun
radioing really is.

A li t tle taste of honey
ofte n makes someo ne want
more. With the encourage
ment that you ca n give and
the fun and experience that
CB can offer, your XYl (or
YM o r Yl) has a good chance
of making th e grade. Even if
you have been licensed for
several years, there is a good
chance th at your XYl has
never talked to you over a
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Fig. 4. Terry Bishop, owner of this wrecker, is typical of community-minded CBers who
volunteer their time and equipment during em ergencies and disasters.

QRL 10-6
ORG 10-93
ORT 10-3
OSL· 104
OSM 10-9
OR V 10-8
OSP 10-5
OSY 10-27
QTR 10-36
OTH 10-20
ORS 10-11
OR RR 10-33

-Roger i5 lnuallv pho ne ackno.... l
edgement.

Fig. 3. Partial comparison of
CB " lo-signals" and amateur
"Q-signals. .. Not all of these
translate exactly.

CBers are people just like
amateurs: They simply like to
talk on the radio.

Whether you agree with
that or not, you will have to
admi t that the enthusiasm of
CBers is contagious. If you
nourish that enthusiasm, and
spring for a CB unit - per
haps trade that old receiver
for one - for the family car,
there is a good chance that
within a few weeks there will
be more tha n one amateur in
your family.

The CB in the Shack
If you decide to install a

CB in the car, you will prob
ably want to install a match-

ing un it at home. Not only
would you then be able to
call home when you are on
the way home from work,
but you would al so have the
peace of mind that comes
from knowi ng that your wife
or daughter can call you for
hel p - without having to
leave the car.

Even if you are reluctant
to install the CB in your
domai n, the shack, you can
find a corner in the ki tchen
or family room where it can
repose in all of its humble
glory. Ask the XYL. She is
bound to have an opinion.

Public Service
So far we have talked

about all of the wonderful
things that CB do for you.
However, th is is another of
those two-way streets. Along
wi th the rights and privil eges
which come wi th that CB
license come certa in responsi
bili ties - moral, if not legal.

It goes without saying 
almost that you will
operate the CB unit in as legal
a manner as you operate that
ham rig, but there is more to
it than that. When you
receive a road report, you
obi igate yourself to the
sender of it . Since you will

likely not have a chance to
return that favor to him
personally, this obligation
makes you bound to do the
same for othe rs somewhere
down the road.

Your obligation to CBe rs
probably al ready exists, even
if you don't hale a CB unit.

Reme mber that last
disaster that struck your
area? It might have been a
hurricane, a brush fire , an
earthquake, or a tornado.
Whatever it was, you can bet
your favorite QSL card that
t here were CBers right in
there donating their time and
equi pment, and even risking
their lives, to do thei r part

During Hu rricane Eloise, I
was busy on the CB base in
the Civil Defense Center,
talking to and encouragi ng
brave, scared CBeI'S who
stayed out until the last
minute to warn sleepi ng resi
dents in low-lying areas that
the hurricane was going to
strike Fort Wal ton Beach and
not pass west as the weather
wizards had predicted. Most
of these men had fa milies
that they would have much
rather been with. Few of
them were even regul ar
members of the CD. The

major qualification that most
of them had was the CB unit
in the car or truck.

I don't mean to imply that
hams weren't there; the job
that they did on 2 meters was
great. And then the lights
went out all over town.

Emergency repeater power
is fine. However, when the
water is up to your headlights
and the wind is blowing at
125 mph, it is damn hard to
get to most repeater sites.

Another instance comes to
mind.

During the same storm,
eme rge ncy shel ters were
opened in the schools. Antici
pating power and phone
failure, we sent a mobil e unit
to each school to provide
communications back to CD
cont rol (we stopped using
callstgns early in the storm
and used only unit numbers;
there was simply too much
traffic to handle). After the
storm had abated, but before
the people were released from
the shelters, one of the
shel ter CB operators wanted
to sec ure. We (I) told him to
hang tight for another hour.
It is a good thing that I did.

Within a few minutes, he
called in asking for an ambu
lance. A young girl was
hemorrhaging badly. All at
once, another stat ion broke
in. The breaker was anot her
of the CBers. This one was
parked beside the ambulance
at one of the hospitals - his
own idea - and as he re
ported that the ambu lance
was on the way, I could hear
the siren wailing.

Would anyone like to try
to compute the odds of
having two uni ts equi pped
with 2 meter rigs in both of
those places at that particul ar
time?

Any amateur who clai ms
to be interested in com
mun it y se rvice sho ul d
defi nitely equip himself with
CB. In several emergencies,
stretching over the last
decade , I have personally seen
CB used as both the common
denominator providi ng inter
face between various radio
services and as the main
bulwark of communications
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is shorte n th e elements a bit.
Of co urse, you had first
better pu t it toget her like the
manufacturer says.

w hatever words you might
have to eat, or rational ization
you feci co mpelled to ma ke,
don' t le t misguided pride
stand between you and o nc
of the handiest pieces o f gear
tha t you have ever seen. Just
think wh at your knowled ge
of rad io and antennas can
accomplish with some thing
that works well for the
rankest tyro. •

DON'T SETTLE FOR LESS
THAN YOUR GEARS
ACTUAL VALUE. ACT
TODA Y AND SA VE A
BUNDLE.

Consumer Pricing Service will
be glad to tell you. Wholesale,
retail, trades and insurance
appraisals, by an independent
service with your interests in
mind.

Send us a list of yo ur gear
showing options, age and
condit ion of each item, an
SASE and $5.00 for an imme
diate quote.

You will also receive at no
additional cost our brochure
on how to get the most for
yo ur gear , along with some
tips on buying new and used
ham gear.

Consumer Pricing Service
P.O. Box 454

So m erville MA 02143

What is Your Gear
Really Worth

Out of Band

Shortwave Listening
Ou r on ly busi ness is supp ly
ing everything needed to tune
outside the Amateur Rad io
bands and identify what you
hear. Ou r m in i-catalog de
tails Barlow Wad ley, Drake
a nd Yaesu receivers, WOR LD
RADIO TV HANDBOOK, lo gs,
antennas , ca librators, CO N
FIDENTIAL FREQUENCY LI ST,
receiving antenna tu ners,
FM o r TV station gu ides, AM
pattern maps, audio filters,
special ITU li sts, QSL
albums and every book pub
lished on " listening."

GILFER ASSOCIATES, INC
P.O. Box 239, Park Ridge, NJ 07656

listen fo r th e " Go lden Boy"
to come booming out of
Nova Scotia . Then turn o ff
the CB and fire up the 10
meter rig for a good crack at
a litt le DX.

Or you can always tell
yourself that the CB unit
hidden in the bottom of your
shoppi ng bag and smuggled
into the house will be con
verted to 10 - just as soon as
you chec k it out with a
"good buddy" or two. The
same goes for that Moonra ker
beam. All tha t you havre,--"to,-"do"--",,,,,,~-'.J.:-"'-"-- _r-------"'1

Get With It
If a ll of the above isn't

enough reason for you to trot
out and get one of the
23-channe l units or a more
sop histicated 40-channel
model, look at it this way.

Any CBer cou ld tell you
t hat the skip co nditions on
10/11 meters are pretty bad
- pretty good, dependi ng on
how you loo k at it. If yo u are
wondering whet her 10 is hot
or not, all that you have to
do is turn on the CB an d

Vanguard has a freq uency
synthesizer that will save you time
and money. It will give you 8000
th umbwheel selected channels
from 140.000 to 179.995 MHz in
5 kHz steps at .0005% accuracy
and your cost is only $179.95.

Our standa rd model is for re
ceivers wi th the crystal formula
Fe = Fs - 10 .7 MHz divided by 3.
However, we can make it for
almost any other formula.

For complete details of this
synthesizer and others priced as
low as $139.95, see our half page
ad in the January 1977 issue of
this magazine.

VANGUARD LABS
196·23 Jamaica Ave.• HOll iJ. Ne... Vorl< 11423

when everything else quit.
Then , too, there is simp ly

the matter of n um bers. If
your small child turned up
missing, you co uld get every
amateur in the area to loo k.
If you happen to li ve in a
fai r-sized city, the only prob
lem wi th asking for help on
the CB chan nels would be
that you migh t have more
help than you'd know what
to do with. Every single car
would be Cb-equlpped an d
able to main tain contact with
all of the othe r un its.

FM1 44-105XRlI

D ICO M M"W!

SAVE

, IC-245
146 MHz f M 10 W

TRANSCEIVER

Pl. ... C.II or Writ. lor Sp.cl.1 D• • II

rc 22$'5 . KDK FM 144'5. YEASU
ALL YOUR 2 METER FM NEEDS

w. B. COMMUNICATIONS
16401 S.W. 14 2 nd Ave. · Miami, Fla 33177

TELEPHON E (305) 253-7440

'ft<!ud. 'n~.b.nk # . ...
E,.'nllon do'. o n Cndi'
C..d o' d.. . .

_ TO ORDER -: 'nclude Sh ;"" ;" 9 - 0'"",.. $1 .S0. ••"ica l. $3.00 ~

I... .." "." 24 hour .h ,pm~n t. 30 day guarant... Telaphane ' 'IIIiiIIIIilIt
FOf Info; SASE or hI Cia" Stamp 813-585-9688

ANTENNA SUPERMARKET · Dept A P.O. Box 1682, Largo, Florida 33540

DIPOLE AND WIRE ANTENNA KITS. complete with HI·a BALUN, 10 0 ' rope.
copper antenna wire a nd in su lators .
80/40/15 parall e l dipole $36,95 160 s ho r t . 130' len\llh , 536.95
40/2011 5 para llel d ipole $30.95 80shorl,63·lenglh $31.95
80/40 Irap dipol e , 541 .95 40 shcr t, 33' leng th , , $28.95
41)/20 Irap di pole , $36.95 Single band models trom 524.95

VERTICALS _ complete wi t h Universa l Mou nting Base. Folds N EW
to S' for Easy T ranspor t . Hvy. Duty Aluminum Tubing. Apa rtment/Portable

apt. roof or ceuo.
20/1Slrap, 13' hgt $29.95 160 compact 23' hgl $44.95 camper, fr a ile r , rno.
40/20/15 Ira p 22' hgt. 44.95 80 ccmcact zo- hgl. 39.95 lor home. All bands
80/40120 tra p 31)' h g l . 69 .95 40 comoect ts' hgf , 34,95 80·10, teres 10 S· eest-
80/40115 tra p 20' hgl. 59.95 20115/ 10 lu ll size verncet 29,95 1'1' . 13' heigh t.

~~~~~~~;~~~~;;;;-~~~~~=i- 80 40 2015·10 549,95
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Michael P. Olbr isch
APO New York

TH E AV ERAGE HAM

ACCEL ERA TED FUROR

Would like to see fewer articles on
computers. etc.. which are wr itten at
the level of graduate engineers, and
more articles of interest to the average
ham, especially those who are rela
tively new to amateur radio. I like
your propagation forecasts.

R. C. Mader WN 4AG T
Engillwood FL

signer" and also their "Breadbox;'
which I find to be of tremendous help
in building up test circuits such as
were in "How Do You Use ICsl " and
other similar articles in 73 for 1976.

Again, congratulations for a job
very ......ell done in 1976, and I am
convinced that the 1977 issues will be
of the same breed.

John W. Yo chum W9URQ
Princeton IN

Try Kilobaud, OM. - Ed.

Aurhors, rake note! - Ed.

I just simply had to write and say
that I enjoy 73 so muchl Being a
student confronted with an ever-in
creasing financial crisis, I have had to
systematically eliminate "unneeded?"
items with an acceierated furor. 73
gets passed over every t ime (I'm sorry
to say 1 can't say the same for other
magazines). I have enjoyed reading the
various letters from readers for quite
some time and now feel a need to
make a few comments of my own.

I rea ily can't see the reason why
some readers look down upon, or only
simply tolerate, the various 1/0 arti
cles in 73. As I see it. a ham who
enjoys his hobby and takes it and
h imself ser iously can't afford not to
be even remotely interested in the
tru ly fascinating area of microproces·
scrs. For example, a ham who is active
in any two , three, or four of the
various aspects of ham radio such as
ATTY, DXing, CW, Contests, OSCAR,
and EME could save a bundle in SS as
well as space by integrating most of
the peripheral e<juipment needed for
these various modes into one unit.
Enter t he microprocessor I Load a
cassette and you have an FSK con
ve rter, generator, and display.
Another program and your EME
antennas are aimed at the moon and
follow it across the sky. Run another
program and you have a contest
keyerl memo ry and a good log. How
about a digital signal processor for
those weak OX signals down at the
low end]

Sure. you might have to learn some
thing about the uP, but we all had to
learn something about electronics
before we got our ham tickets, too!
The next time you find yourself down
at one of the radio shops, make a
physical movement with your arm and
pick up one of the books on micro
computers (pay for it, thoughl). I
guarantee it will be the first of many
devoured before you have been even

1__1
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BACK TO BASICS

K.W. Farlow WA3DB L
Wilmington DE

' That wo rd wasn 't used as an epithet.
You, of a ll people, would probably
agree that a moderate amount of
obsession is better than some other
things one could mention.

I would like to congratulate you on
the type of articles which appeared in
each issue of 73 during 1976. For the
most part they were superb, and I wili
readily agree that same was far ahead
of OST for the same per iod.

Also, you are absolutely correct in
guessing that my interest in computers
has grown steadily through the past
year, but one thing bugs me. In several
issues of 73 during 1976, there ......ere
articles on learning the machine or
basic language needed to program a
computer and at least one article
describing how to use a Model 15
te leprinter for a readout device. and
one page of the "Holiday" issue lists
various publications beneficial for use
after yo u have bui lt a computer or
acqu ired one. BUT, 10 my knowledge,
there has not been a SING LE artic le
on how a beg inner or experimenter
can build his f irst basic fundamental
computer. Please correct me if I am
wrong.

Popular Electronics in their August,
1976, issue gave what appears to be a
very good article on bui lding the
"Elf" basic computer and prom ised
future articles dealing with readout
devices. but to my knowledge none
has appeared.

I have on order Texas tnstrurrents'
computer manual fo r beginners and
the advert isement says the manual
describes how to build a basic
"machine. "

Would it be violating house rules to
tell me if an article on "computer
construction" is forthcoming in an
early issue of 737

, have E s L Instruments' -otc-oe.

good stuff like construction. Build ing
- sometimes that's all there was.
While OST was lay ing out all the
mathematica l formulas for calc ulation
of the celebration of the angle of t he
dis inclined pa rldemonium, 73 was
teiling us about the projects we could
have on the air by Wednesday nigh t
(well, Thursdev afternoon, anyway].

The magazine that arrived in
response to my subscription didn't
remind me much of the old 73. The
thing that struck me as most out of
place was the obsession' with com
puters. They obviously have some
application in amateur radio tech
nology, but enough's enough.

That you would finally pubiish a
computer magaz ine was a foregone
conclus ion - I'm sure it will set the
pace fo r the hobby computer crowd.
I'm wondering what will happen to 73
once you get ful ly occupied with
Kilobaud. I'll be glancing at someone
e lse's issue from time to time to find
out.

Built a circuit with a CK722 vet,
Farlow? Times change. - Ed.
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TIMES CHANGE

And the Novices shall lead them. 
Ed.

the laws, and you never hear of
anyone having any problems on that
score any more.

I would think you cou ld suggest in
o ne of your columns that those poor
Kentuck ians shou ld get in touch with
the American Civil Liberties League,
their lawyers. their congressmen, etc.,
and have the stupid law repealed.

O. D. Whitwell WB5YBO
Auuin TX

I was into CB before I got into
amateur rad io, and sti ll do both. With
all the Novices and 'teens now work
ing the Novice bands, I am surprised
at the lac k of activity on 10 meters.
The problem must be no one knows
when the band is open . For the hams
with CB rigs, better yet SSB CB rigs, if
the re is any opening at all, you will
hear it on channel 16 lower sideband.
When I hear skipland on 11 meters, I
go to 10 meters and usuauv ma ke a
contact or two. Hope this stirs up a
little more activi ty on 10 meters.

Leon R. Harris WDSBYM
Battle Creek MI

I am a computer repairman for the
U.S. Army Hawk missile system. I
read your magazine for the computer
content. However, you have opened
the world of ham rad io to me.

Being a CBer 11 years, and watch
ing it go dOWflhi ll, well, I no longer
have a CB. Several months ago I
purchased a Hallicrafters S-120. This
and your magazine made me decide to
try.

I borrowed some 05 Charlie Iradio
operator I tapes from a friend. I am
also interested in learning more about
how the radio works.

Anyhow, I want to thank you for
putt ing out such a good magazine. It
has helped me quite a bit. Keep up the
good work.

I th ink I will let 73 go tor a year or
so . I first subscribed due to an interest
aroused by a pile of back issues from
the late 60's - the magazine had a
d ifferent sp irit then. There were a lot
of art icles for beginners, written in a
way that encouraged the less knowl
edgeable hams to become involved in

IL....--_ _ I
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from page 11

Band radio service." The following
frequencies were offered : 27.54 to 28
MHz and 222 to 224 MHz.

You should be aware that th e ama
teur service use of the 220-225 band is
increasing explosively. plus the pro
posed "Communicator" license with
its reduced licensing requ irements for
citizens will necessitate full use of this
band by the amateur service.

We at thi s time question your corn
mittee's judgment in the matter. From
the Table 01 Frequency Allocat ions,
FC C Vol. 2 Rules and Regu
lations, we look at the following
frequ encies beir.g held or possibly
"hoarded" for total government use:
225-235 MHz, 235-267 MHz,
335.4 ·399 .9 MHz, and 406·420. These
are all f ixed and mobi le freq uencies
and excl ude Space Telemetry and
Aeronautica l Badionavigatjon.

Please submit t o us the following
information:

f,lafl"'.!S o f each agency with its
representative and his posit ion with
the agency , method s used to deter
mine spectrum availab ility , and were
the fo llowing too ls used: 1. % of
occupancy level based on monitoring
to determine actual usage; 2. Accurate
user records and fo re<:asting; 3.
C<J,.eful evaluation of the priorities of
the needs o f the Un ited States
cit izens.

Please not ify me within 10 days if
,t will be necessary to invoke the
Freedom of Information Act to
exped ite this request for information.

Merrill See WSBGZ
Kalamazoo MI

"Sig Brother" is here and now in
the shape of Uncle Charley, and only
Uncle Charley has the constitutional
authority to regulate the transmission
of energy on the airwaves (in the
USA),

And not even the FCC yet has the
power to tell us what we can hear. We
are not yet to the degree of regulation
held by the Russian government Oller
the,r citizens.

I believe that if any of those poor
Kentuckians who have lost equipment
and money in fines were to fight back,
they could make the State of Ken
t uckv eat crow. It is highly unlikely
that the an ti·scanner law is const itu
tional, and it most likely violates t he
Federal Statutes that set up the FCC
in the first place .

If you will recall, some states
attempted to outlaw radar detectors
(receivers) but were unable to enforce

The results next month. - Ed.

I
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VEA L CURRY
L....--__I

Continued on page 104

Veal curry? Sure. Sautee 4 diced
onions: when slightly browned and
tender, add 2# veal cut into small
cubes (about 1 ") and sear the veal.
Salt . . . pepper 2 tablespoons of
curry powder add garlic (about
two cloves cut up finel . .. then add a
cup of white wine (doesn't have to be
all that good winel/ cover and simmer
for about 50 minutes. Add more wine
if the level gets low .. . you want to
have plenty of gravy, you know. Mil<
2 heaping tablespoons of flour and a
half cup of cold water and add slowly
to the curry to make the gravy.
Simmer a bit longer, stirring to keep it
from sticking. Salt to taste. If you Ime
a "hot" curry, add some red pepper.

You 'll want some condiments.
Small dishes of these are passed
around the table and sprinkled over
the curry and rice. Oh yes, the rice . . .
make some white rice .. , put the
curry over it when you serve . . . then
everyone can sprinkle rhe condiments
as rhey please on top of the curry.

Condimenrs: crushed pineapple
(Hawaiian, if at al/ possible . . , not
Taiwan, Philippines, etc.F, chopped
peanuts, shredded coconut, toasted
coconut shreds or chips, raisins which
you've simmered a while to plump,
Maior Grey's Mango Chutney,
chopped hard boiled egg, some people
like shredded toasred bumalo fish
(known also as Bombay Duck), bur I
hate the stuff, chopped well-done
bacon, chopped dill pickles.

That should feed four well . . . and
you won't forget it. - Wayne.

I've been saying that for years. - Ed.

Wo uld you please have a building
a rt icle in a forthcoming issue of 73
which is loran LED digita l clock which
presents t ime in the 24 hour mode? In
add ition t o being powered by an ac
po wer supply, incorporate a secon
dary supply (battery) in case of power
(ac) loss.

Secondly, how can I get the recipe
of the veal curry which Wayne Green
spoke of in the Editorial?

L. A. Watts WB0WOD
Colorado Spr ings CO

developed, and is ersc advertised in 73
Magazine. It is the Swan WM 3000,
wh ich does exactly what the Techni·
cal Editor o f QST wan ts. And I might
add that keeping up to date means
th at arti cles published will be up to
da te, and this is what readers want in
the magazines they pay their hard
earned money for. To me, 73 not only
keeps up with the ti mes, but stays
ahead of them.

My reason for writ ing this as a
letter to the editor is that I am quite
fed up wit h the poor qual ity of
articles in aST, the ir verbos ity, and
this is a pr ime example of thei r own
editors no t even knowing what's what.

William Vissers K4KI
Cocoa Beach f L

I

Perhaps Doug DeMaw Wl Fa, a ST
Technica l Ed itor, should read 73
Magadne to keep up with the times.
In the December issue 01 QST, his
article tit led " Measuring Transm itte r
Power" says the following: " Perhaps
it is time for some man ufacture r to
develop a direct ional wattmeter wh ich
can be used to read both power
character istics - Average and Peak

" For Mr. DeMaw's information,
such a mete r has bo th been already

KEEPING UP WIT H THE TIMES

interesting figures on the subject
which you might want to pass alo ng
to t he uninformed.

I also took the data for th e entire
year of 1976 fro m the master inde x
printed in the Holiday issue and it
bears o ut the fact that 73 Magazine is
st ill very much a ham magazine and
not a magazine for the microprocessor
users as many wo uld like us to be lieve.
There were 493 major articles listed in
the inde x fo r 1976 01 which only 48
were " 1/0" or 9 .736%. In the are as of
receivers, transmitters, FM, VHF,
antennas and mobile operation, there
were 140 major artic les or 2B.397%.
The 140 articles do not include such
things as commercial equipment, con
st ruction, theory , new products,
Novice, power supplies, RTTY, ATV,
SSTV, surplus. test equipment, or
touchtone pads, which will increase
the total to 343 major articles or
69.57% 01 the total ,

It seems to me that when a person
is condemn ing a magazine, they
should take the time to get thei r facts
straight, as it only took me about ten
minutes to add up all the numbers,
which does not seem to be much to
ask.

The re, I feel better now. Keep up
t he good work on the magazine and
keep the 1/0 articles coming as every
thing new that comes out is always a
help in understand ing our hobby. The
1/0 articles help broaden my knowl
edge of electronics in general and thus
broaden my knowledge of ham rad io .

By the way, I am in the process of
p reparing an article for a later issue
cover ing the lield of converting the 23
channel ca rig to ten meter o perat io n.
With the shift in sunspot activ ity , ten
meters will be the DX band that it was
back in 1948-1952 when I was wo rk·
ing the world w ith 5 Watts.

Bob Wilder W4NVH
Theodore A L

I'm waiting for the article. - Ed.

THE UNINFORMED

09<:. 1976 I ~.ue Holiday 1976 Issue Jan, 1977 lu ue

110 Article~ 5 , ,
I/O Advert isers " " t t

Othe' Articles re " "Other Advertisers 85 85 "
Total Articles 23 55 st
TOlal Advertisers ss as 85

% 110 Articles 21.74 12.73 13.73
% 110 Adverl i~e... 14. t 4 14.14 12.94

% Other Articles 78.26 87.27 86.27
% Other Advertise... 8!;.86 86.86 87.06

L....--__I

I can remember back in 1969 when
I put my Motorola 5-V in t he car and
got on 2 meter FM for t he first t ime. I
was in Des Moines, Iowa then - FM
may have been big o n t he coast s by
' 69, but in the Midwest there were
just scattered pockets 01 activity
around the cities. Everyth ing was on
9 4. You worked through the repeater
on 34/94 when you wanted to play
with the new toy (it was in some guy's
basement, I think - very prim itive
and experimental), but if you wanted
to understand the other station's
audio, you switched to 94 simplex.
The signals were usually stronger on
simplex anyway!

The point is that we were more or
less shooting in the da rk bac k then as
far as repeaters were concerned. and
about t he only place to get inlorma·
tion and any ideas at a ll lrom repeat
ers in ot her parts of the country was
73. I used to get a chuckle ever y
month reading letters Irom those "old
goats" who kept telling you (and us)
that the re was no futu re in F M and
that you should get back to printing
articles on "real" ham radio.

Now it's microprocessors. I have to
admit that I was one 01 t he "old
goats" mysell this time. I was upset
with 73 because all of my precious
FM and repeater artic les were being
shoved aside for computers (or so it
seemed) . Since you weren't into
" real" ham rad io anymo re, I let my
subscript ion drop.

But now we're tal king about com
puter control for our repeater, and
those little uP chips have been
showing up in ovens, sewing machines,
even cars. Some of the local hams who
work for the big electronics outfits
here assure us t hat t hey ' ll be in just
about everything soon. Maybe your
present transceiver works without
one, but you can bet a uP will be the
heart o f your next one! Not to men 
tion a dozen other t hings in the shack
tha t will be controlled by them,

So I'm back, Wayne, and I can sit
and chuckle again about the guys
who'll be o ut in t he cold when com
puters revolutionize our hobby. It's
going to be soon .

Mark Johns WAIJRGV
Minneapolis MN

l have been reading t he letters from
others lor t he last few months and
am ti red of hearing t he same old
th ing, that is, that 73 Magazine is all
computers and no rad io. J ust did a bit
of research and came up with some

I

I/O HE LP

INSTANT REPLAY

L....--__I

Can someone give John a hand herel
If you've ever been stuck o'tf!rseas
trying to get information on some
thing like hobby computing, I'm sure
you can appreciate what ,.,e's going
through. I answered most of his ques·
uoas, but I'm sure he would still
appreciate some help. - John.

73 is responsible fo r gett ing me
interested in microprocessors and I
have ordered my SC/MP and 8K of
memory from a couple of the advertis
ers in you r magazine. But many basic
questions are starting to bo ther me.
Fo r instance, I want to ma ke the
busing system compatib le with the
Alta ir bus system so I can use boards
and peripherals made for these sys
tems. Can I make the bus in such a
manner and then wire t he connect ions
for the SC/MP to work or is the
SCIMP busing tota lly d ifferen t? I
glJess what I want to know is mo re on
microprocessor hardware in general. I
kno w some 01 my quest ions wi ll be
answered by the National manual with
the k it, but I still need more. What
does a compu ter do when it receives a
command to AND the accumulator or
to Exclusive OR the accumulator?
This I do not know either. Can you
recommend any good reference mate
rial on these subjects, hardware and
mach ine programming?

One more question, or two really . I
have purchased the keyboard kit from
Poly Pe ks, another advertiser in 73,
and have some questions on it also.
The keyboard produces nt'93tive logic
by using 7404 hex inverters; they a re
also used t o produce TT L compatibil
ity. I am wondering if I can use 7407
hex drivers which would then not
invert the logic and give me positive
output. The ROM used with t he key
board is an AY 5-2376; the control
and shift inputs are not wired and I
want to know what input is necessary
to cause the ROM to produce a
shilted and control output. Can yo u
answer the question or can you give
me an address to write where I can get
an answer or spec sheet ?

John W. Daughe rty WB8DEG/ON8 11
SSG Radio, TX Site

USA ELM SHAPE
APO NY 09055

partia lly satiated. All I can say is that
a modern ham station utilizing a
microprocessor for control of its
various operations results in a very
powerful system to be sure, one that
many a non-ham computer buff
wou ld be envious of.

Thanks for a (IOod magazine.
Scott G. Turner WB2DLE

Princeton NJ

( just (lOt my first issue 01 73 after a
few months vacation from you r sub
scr iption lists. I notice that there is
some debate concerning t he I/O sec
tion. Some 01 those letters sound like
an instant repla y Irom a few years
'!p.

I
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Voltage Regulators

throwaway your old 3095

A New Breed

Fig. 1. Block diagram of the 78MG/79MG regulators.
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features make the regulators
difficult if not impossible to
destroy through misuse. A
third related characteristic
limits the ICs ' output tran
sistors to safe area operation.

The regulators are
designed to supply up to 500
mA of current, with input
voltages in the range of +5 to
+35 volts for the 78MG, and
·2.2 to -30 volts for the
79MG. The maximum input
voltage for either is 40 volts.

The devices are packaged
in what is call ed a "mini-bat
wing four-terminal package."
The wings on the package
allow the device to be secured
to a heat sink to increase
power dissipation capabi lities.
Both devices feature line
regulation of 1% when the
input voltage is varied from 7
vol ts to 35 volts, and load
regulation of 2% when the
load current is varied from 2
rnA to 500 rn A. The
quiescent current is 2.5 mA,
and the regulators require a
minimum of 2 volts margin
between input and output to
stay in regulation. The power
dissipat ion is internally
limited to 7.5 Watts.

The older three-terminal,
78 series fixed voltage regu
lators had an internal voltage
reference which was sensed
through a resistive voltage
divider network. The ratio of
resistance in the voltage
divider network was preset
internally when the chip was
manufactured. The 78MG
and the 79MG regulators use
the same concept, except that
there is no internal voltage
divider network. Instead, th is
point is brought outside the
package by means of a fourth
pin. Thus, all you have to do
to set the regu lator for any
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Features
The 78MG and 79MG vari

able output voltage regulators
offer unique features which
make the circuits very simple
to use, while providing pro
tective features which are
hard to obtain in a discrete
design.

The most outstanding
characteristics of these Ie
regulators are protection
against output short circuits
and protection against exces
sive power dissipation. These

of

I Fa irchild Semiconductor, 464
Ellis Street, Mountain View CA
90402.

This article will introduce
basic circuits for using these
two ICs at fixed voltage
levels, as well as for variable
power supplies. As with most
IC ci rcu its, it doesn't do to
simplify, so we will also show
some of the pitfalls to avoid.

messy.
Well, designers at Fairchild

Seml co ndu cto r ' realized
man y IC user s require
voltages other than the ones
that they had standardized
for their series of fixed
voltage regulators. So they
recent ly introduced two new
IC circuits that fi ll in the gaps
in their series of fixed voltage
regulators. These two circuits
are the 78MG positive regu la
tor and the 79MG negative
regul ator.

- -

Jim Trulove WA7ABV
2345 W. Kathlun Rd.
Phoeni)C A Z 85023

Several manufacturers
have offered three-terminal
fixed voltage IC regulators for
some time. These ICs just
about took all of the work
out of power supply design,
as long as you only wanted
one fixed power supply volt
age. However, making up a
variable supply was a little

A mateurs are probably
building more elec

tronic circuits today than
ever before. With the multi
tude of Ie circuits that are
avail able these days to do
complicated functions, fre
quently one has little more to
do than buil d up the manu
fa c t urer's recommended
ci rc uit to complete his
project. However, in bread
boarding these new circuits,
one piece of equipment that
is an absolute must for the
test bench is a good, well
regulated power supply.
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·Th is voltage is ob tai ned only w ith 79MG.
"" If the 78MG179MG is used without an external pass transistor. full current may not be available lor tower
output vol tages, si nce t he Ie wi ll l i mi t power d issipation 10 7.5 Watts.

circuits. (0) Positive regulator;

Table 1. Component values for the unregulated supply shown in Fig. 3.

might dr ive a very large
capacit ive load Ie.g., as large
as the unregul ated supply
fitte r capacitor), yo u must
provide ex tra protection for
the regulator to prevent
possible destruction of the
chi p. A diode in series with
the o ut put, large enough to
handle al l the output current ,
will provide qui te adequa te
protect ion f rom reverse vo lt
age. In all cases, the applica
tion of a reverse voltage
between the output and input
pins o f the 78MG and 79MG
regulators must be avo ided.

You might not ice that the
input and output capacito rs
of the negative regulator are
lar ger values. The larger
values are requ ired to main
tain the same level of stability
as the positive regulator . The
for mulas for calculat ing the
ou tp ut voltage are given in
th e figure . The two constants
o f +5.0 and -2.23 are the
magnitudes of th e internal
vo lt ag e r eferen ces and
represent th e lowest o btain
able regulated voltage. If a
pot is used in place of R1 and
R2 , an additi onal fi xed
resistor should be included in
the ground leg o f the pot.
Th is lineari zes the relation
ship between th e rotor posi
t ion o f th e pot and the

VOUt 11 C1
DESIRED MAX . M IN .
REGULATED LOAD CAPACITOR
OUTPUT CURRENT SIZE
VOLTAGE

IVdc) (Am ps) (Microf arads)

2.23" to 5.3 O.S 1200 @ 20 V
2.23 · to 5.3 l.S 3600 @20V
2.23 to 4.5- O.S 600 @20V
2.23 to 4.5" 1.5 1800 @20V
2.23· t o 12.5 0 .5·· 6OO @ 35V
2.23 · t o 12.5 l.S 2000 Cil 35 V
2.23· to 11 0.5" 3OO @ 35V
2.23 · t0 11 l.S 1000 0 35 V
5 to 29.5 0 .5· • JOO 075V
5 10 29.5 I.S 1000 tj) 75 V
51026 0 .5 " • 150 075 V
5 to 26 l.S SOO O7S V

front o f an unregulated
power source in order to pro
duce a stable well-regulated
voltage source. The input
capacitor, Cf , is necessary to
stabil ize th e regulator under
all possible conditions. Al
though the manufacturer lists
this input capaci tor as an
opt ional item " needed only if
the regulator is located more
than a few inc hes from the
unregulated supply fi lter
capaci tor ," I wou ld very
st ro ngly suggest always in
clud ing it. For the few
pennies of ex tra cost , you
may save yourself fro m
destroying a regulator chip. It
also allows you a lot more
freedom in locat ing the un
r egulated source, and in
c hoosi ng the unregulated
supply filter capacitor .

Conversely, e2, the output
capacitor, is really not neces
sarv fo r regulator o perat ion,
altho ugh it docs tend to
improve transient response. I
wou ld suggest, if you intend
to use the regulator to supply
power to switch ing loads,
such as TTL circuits, you
would be we ll advised to in
clude an output capacitor of
a p prox ima tely the value
shown. One further comment
about output capaci tance: If
there is a ny chance that you

(b)

16.3

32.8

Vd,
AVERAGE
DC
OUTPUT
VOLTAGE

(Vdc)•.,

- "OIIT

12.6

25.2

creases or decreases the b ias
current into th e series pass
t ransistor, which in turn
increases or decreases the
regulated o utput. The safe
area limit and thermal shut
down circui ts provide protec
t ion against nor mal operating
overloads. The short circuit
protection reduces the cur
rent avai lable to the series
pass transistor in the event of
an output short circuit .

The regulators also co ntai n
a 30 pF MOS capacitor to
increase stab ility and lessen
the possibility of osci llatio n.
The re gu lators achie ve
ther m al stability through
careful balancing of positi ve
and negat ive te mperature
coefficient com ponents.

Basic Regulator

Fig. 2 shows the simplest
con figura t ion in wh ich the
positive and negative regu
lator can be used . Th is is
really all you need to place in

Vrms
NOMINAL
TRANSFORMER
SECONDARY
VOLTAGE

tVrmsl

6 .3

,
• 19"$ •'-- ee

"
, '.'• '.' "'

. " I N
•

Fig. 2. Basic regulotor
negative regulator.

voltage within its range is
supply two resistors of the
proper val ue to sup ply the
feedbac k vol tage to this
fourth termin al.

It is the addition o f this
four th terminal which meant
t hat t he familiar three
termi nal, power tab package
had to be abandoned in favor
of a four-termi nal package.
The package that was chosen
is basically a stretched o ut
fou r-pin plast ic dip pac kage
with two " wings" protruding
from eac h side for a heat
sink.

The Insides

Fig. 1 shows a block dia
gram of th e 78 MG and 79MG
regulators. The internal struc
ture, with a few minor refine
ments, is identical to that of
the earlier three-terminal
regulators. The major excep
t ion is that one input to the
error amplifier is brought
outs ide the package so th at
you can supply an y re ference
voltage you wish.

Let 's get a brief idea of
in t e rnal ci rcuit o perat ion
before we get caught up in
applicat ions. The start -up cir
cuit contains a zener diode
and two tra nsistors which
have the purpose of bringing
the circuit into initial regula
t ion . After it is in regulation,
t he start -up ci rcuit is biased
off. The erro r amplifier co m
pares the voltage at th e
control input to the interna l
voltage reference and gen
erates an error signal o f the
proper polarity if th e two
voltages are not the same.
This error signal either in-
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I
EDITORIAL

by Wayne Green W2NSD/ I

Microoomputen are two years old,
pract;c.lIy speaking. T hough 11 few
I!KpeI"irnenters we~ messing ...ouoo
with the Intel 8008. linle belore the
Alt, ir 8800 lV1tem _ announeed in
JaolAry. 1975, there WIIS l,nle avail·
able in inforrnlllion Of hardware. The
Allil;r. launched with • lot 01 pub
licity and adwrtising. got the whole
field going and fired up • ~ breed
of hobbvirt.

Now, .her two yea"- perNip$ we
haw enoulto penpeetr.oe to get •
hlJndle on """at we have and M1er1l we
IT\iIY be going.

In tome waY', there has been a
gmt dNl of progrftS: in o lhen, I'IOt

much I\as ~nged . There are now
over twen ty different microcomputer
systems being made for the hobbv;$!.,
and well OYer 150 d ifferent com
patible boards for lhe Altai r bus.
There are over 50 COnlpt.lter st (ll'l!$
around the country helping to sell
t he1e system5 to hobbyist$..

In the "not much chenge" area ;$
programming. It took about I year for
the f irst computer language 10 be
made available .. . BASI C. Some
systems still don't even have that
much fo r the user to 'MlrK with . There
are II few games available and a couple
books o f business end scien ti fic pro
grams, bYt not a lot else. Magazines
such as Kilobaud are starting to br ing
more programs to users, but this
aspect o f computing has been slow to
develop, Highef level langull!Jes such as
FORTRAN a nd COBOL are st ill not
generall y ava ilable for the microcom
puters, so the use o f these systems is
still quite limited.

Many of the early ho bbyists started
bui lding a computer kit without reeo
ing t he fine pnm (so to spea k) and
they gradually discove red that a CPU
does not a computer ma ke. Their
$500 CPU looked fine, but it
wouldn' t do anything until $1000 or
so of memory was put in the boll.
Then they had 10 hook on a printer or
a video t armillal, ano ther $250 to
$900 out of pocket. Now, with a bout
$2000 invested, and Alta ir BASIC up
and running. they could play htngm.,
or lunar I.,ding lIlImes. Star Trek
needed another $500 in memory , .•
sorTV about that.

Hobbyists rlI!'eded tome medium to
store programs ancIto record data for
the computer to ...se, The firu choice
was the cassette recorder, and ewry

ma n ufacturer o f m icrocomputers
promptly came out with a d ifferent
system, making it $(I no two hobbyists
with different systems could swap
programs or data. Th is situation is still
up in the air, with no system as yet
satisfactory enough for the industry
to accept it.

Business had long been using floppy
disks, and some eventually were made
to wor-k with the hobby systems.
They are st ill rather e llpensiw fo r the
hobbyist, prone to mechanical prob
lems, and not supported with wry
much in programs to make t hem do a
lot.

The hobby ma-klt t has not been a
large one, so most of the firms in
volved have been very small. There are
a little OYe r 10,000 hobby computer
$'(Stems up and runn ing so far, accord
ing to t he best est imates. The reader
ship of t he hobby magazines (such as
Kilobaud) make it plain that there are
about 50,000 o r SO people who wou ld
like to get systems, but have been
waiting for mo re informat ion before
gett ing t he ir feet _ t. That's a $100
million market, so it's well worthwhile
for the small f irms to court.

Even bigger, by a couple orders o f
magnitude, is t he coming market fo r
these systems. Hobbyists will be
pay ing the costs of hardware develop
ment, which should bring us some
relatively inexpensive and dependable
computer systems which will be sold
by the millions to business. We'll be
seeing them in every office, in stores,
in schools and in homes. just as we see
TV today. It 's a market that ca n't fa il
t o co me aiong when the hardware and
software are ready.

We radio amateurs have a t remen
dous advantage in something like this
by virt ue of our head start with
e lectronics. Most computer fol k are
progra mmers, and th ey are al a dlsao
van lage because the hard ware eod of
computers is muc h mo re d ifficu lt to
understand than programming. Most
hams have already read eoout1'l dig ital
articles in the ham magazines to be
able to underst and the fundamenta ls
of computer systems .. . t hey really
aren't all that complicated lor us. Th is
is vwhy such a high percentage of the
pioneen in hobby computing are

""=Hams ha..... another major advantage
over other computerists ... they have
some !P'eat th ings to da with their

systems once they get them running.
The hobby computerist is stuck with a
bunch of games and no t a lo t more to
do thai can't be dare better with a
hand calclJlator ... and more cheaply.
The ham C¥I use the computer to run
a repeater, to find Osc.ar , to operate
his RTI V station, to simplify winning
contests, keep his log. aim his beam
for DXing. copy Morse code ... stuff
like that ... combining the fun of
doing somelhing practical with knowl ·
edge that is of immense value in this
ellploding field.

One of the major needs today is for
inlormation. The manufacturers of
computer equipment are _y behind
on their documentation, so we reed
to help each other. When _ fi~re

out how to inlerface a BCD keyboard
with an ASC II computer, _ should
_ite it up. When you write a good
ham program fo r you r $'(Stem, pass it
along lvia 13, of course}. If you will
pass along what you've lea-ned to
Olhers, we'll all benefi t.

Many of the 13 readers work with
microcomputer firms ... or with the
manufacturers of pe ripherals
please try to overcome the documen
tation lag by writing articles for 13 on
the use of these gadge ts. We all want
to know. If there are any questions on
how to wri te just send for ou r poop
sheet .. or go ahead and do it
wit hou t said poop sheet . . . as long as
you dou ble space your typing.

Okay?

KILOBAUD POSTERS
The reader reac tion to the first

issue of Kilobaud is coming in and it is
mos t gra tifying. The most o ften com
plimented is the choice of art ic les . , ,
they are by some of the top people in
th is new field, SO it is no wonder that
they are good readi ng. Expert writers
are somehow able to write so begin
ners can understand.

The type is se t pretty rTMJch like 13,
so there are a lot of articles in the
magazine as compared to the other
rn&9/Izines , , . 22 01 them in Ihe same
space where another magazine gets in
14, More for your money, you migh l
Illy. A few 13 readers have noticed
that articles in 13 are far more com
pacl than those in lhe o lher ham
rn&9/Iz ines.

The hobby computer field seems to
have settled down to tWO main maga
zines , .. Ki lobMJd and Byre, with

Byte a i," ng at the computer scienlist
and Kilobaud at the beginner. MiCt'e)
treck hasn't been seen since August.
sees Interface and Interface A9lI
seem bent on mutual self-destruction,
with lawsuits and other lime and
money wasting jazz. Th is has le ft both
magazines very scant on material.

The posters? Oh yes ... we've got
some posters which we hope wilt
interest more people in read ing Kile)
baud . . . and we're hoping you' ll d ip
in an oar to help. We'd sure like to get
these posters hung up where they
mit1'l t bring in subsl::ribefs ... p laces
like schools with computer science
departments. A student is going to be
far more valuable to himself and to
anyone he works for if he is not only
a professional, but also I hobbyist.
We've seen that in amateur radio for
veers,

An employee of a firm making
computers, accessories, or eveo a soft
ware firm will be far more valuable if
he has the in it iat ive to learn on h is
own. A subscription to Kilobilud
could provide th is impetus. Thus we 'd
like to have Kilobaud posters in as
many firms involved with computing
as possible ... the firms will benefit
from it .. . a lot.

If you have a school o r business to
spot o ne of ou r posters, p lease d ro p a
note to mar ket ing di rector Sherry
Smythe and we' ll get one off to you,
complete wit h a bunch of subscription
ca rds attached.

FREE SUBSCRIPT IONS
Bruce Seals called recen t ly to say

that he wants to see what wili happen
if he offers a free subscription to 13
with every direct sale of an BK memo·
ry board ... either the 500 ns model
at 5269 (spe<:ial ) or the 250 ns model
at 5295 Iatso special ). I t ried 10 think
of a good reason not to - couldn't . I
did suggest that he offer an alternate
of our three microcomputer books as
an incentive for re~ who were lite
subsl::ribel"S, and he agreed to that .
Either one is a $ 15 value ... so if you
find yourself ordering an 8K memory
from Sea ls you might ment ion
whether you prefer a year of 13 or the
three computer books: Hobby Com
puters Are Here, The New Hobby
Comput~rs, and Microcomputers
Simplified! Bruce will take it from
,""'.
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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 cet's iJ.!

ECD CORP.
196 Broadway, Cambridge, Mass. 02139
(517) 551-4400

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 J,tM-65
supplies 8K bytes of memory. Additional

errmts 15 additional microprocessors,
arallel processing and vastly increased
omputing power.

System software- including ECD's own
10tsoBASlC high level language, on
dvanced erro r-correcting tape cassettes
- provldes a word processing ed itor, a

r-----------------------,
- Name I
I I
I Address _

I City/State Zip I
I . I
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I
_ # Expiration Date :
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L 0 Send me your brochure. 7 -_______________________ J
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Experience
the excitement ofowning the worlds
finest personalcomputer
IMSAI 8080
Waiting for you - all the incredible
performa nce and power of the
IMSAJ 8080. And at a price you
would normally pay for a fine
home music system.

Introduced less than two years
ago. the IMSAI 8080 is sold world
wide and acknowledged as the
finest personal computer available.

WORLD OF USES
The IMSAI 8080 is a superbly
engineered quality computer. It is

rsetlle. expandable and power
utting literally hundreds of

applications and uses at your
fingertips. Imagine sitting at your
desk and enjoying interaction with
your IMSAI 8080! Press the on
switch and you're ready for game
playing. research. education, busi 
ness applications. or for laboratory
instrument control. It has all the
power you need. and more, to
make your application ideas come
alive.

GROWS WITH YOU
The IMSAI 8080 is designed for
many years of pleasure. With its
open-chassis engineering you can
expand your system by adding
peripherals and interlaces. The 22
slots and 28 amp power supply
mean that you can plug-in todays.
plus tomorrows modules.

Right now you can add a module
for displaying color graphics and
characters on 1V; a ready-to-use
keyboard: small and large printers,
and a single interface that lets
you attach multiple devices includ
ing a cassette tape recorder. Ex
pect the latest. exciting equipment
from IMSAI. We are committed
to leadership in this expandmq
technology.

EASY TO PROGRAM
With our BASIC language you
can operate the IMSAI 8080
q uickly a nd easily. Techru
knowledgeable? Use 0

language to devel
and unique



SAVE OVER $60001
Yes, y o u may b e able to save well ove r $5 ,000 o n psychiatric bills just by subscribing to Kilobaud. Why chance

the emo t io n al trauma o f being unable to find th e latest Kilobaud on the co u n ter at yo ur local co m p u ter s to re,
radio sto re o r n ewsstand? Wh y chance con fine men t in a sta le mental institution?

AVOID THE HEARTBREAK
OF PSORIASIS

Psoriasis see ms to fo llow se ve re menial traumas such as those e xper ienced b y co m pu ter ists who have missed
th e lat est issue of Kilobaud . Why ta ke a chance? Subscribe immediately.

WIN THE HEART OF A
BEAUTIFUL GIRL

What go rgeo us red blooded American girl would fail to throw herself at a mall who obviously knows about
co mputers? Read Kilobaud and fo ol 'e m. Talk bu zzwords and you 'll score every time. Who knows , you migh t
fool yo u rself and co me o u t o f it actually understanding co mp uters . . . that's th e sne ak y purpose o f Kilobaud .
Aft er about six issues o f Kilobaud you'll have to beat ' em off with a stick . Fill out t he co upo n ( or a reasonable
fa csimile) and se nd it in right awa y . . . why take ch ances?

Zip _

O Money Order
o Am eri can Express

Card #' ,---- Interb an k # _
Expirat ion date Signa t ure _
Name _

Add ress _

City Sta te _

TOLL FREE SU BSC RIPT ION NUMBER :

(800) 258-;54~7~3~::-;7";:;r0:])"0;:TI-;:3]jill~~

o YES! I wan t to subsc ribe to KILOBA UD! !
o 1 year - $ 15* Start with Issue .
Please find $ en closed . D Cash D Check
Bill : 0 BankAmericard DMaster Charge
·US 8< Canada ONLVI Others writll for foreign rates



Don Alexander WA8VNP
OSU Van de Graaff Lab
J302 Kinnear Rd,
Columbus OH 43212

High Quality Display

- - with complete cursor

and video control

Fig. 1. Video display simplified block diagram.

pleted a trace across the face
of the CRT. The horizontal
sync pulse will cause the
beam to go back to the left
side of the tube (ret race) and
begin a new sweep. Likewise,
a vertical sync pulse causes
the beam to move back to the
top of the screen. Another
part of the video signal is the
b lanking. Blan king pulses
follo w each of the ho rizon tal
and vertica l sync pulses and
serve to b lank out the retrace
of the beam so that it does
not show up as u nwan ted
light on the screen. The final
part of a video signal is just
the video information itself.
This information controls the
inte nsity of the electron
beam as it is being swept
across the CRT. The sync,
blanki ng. an d video informa
tion are all combined to
produce a si ngle signal which
cont rols the CRT monitor.

Producing a display of
characters on a raster scan
CRT involves only the
sync hron ization of an appr o
priate tra in of pulses wit h the
horizontal and vertical infor
mation. I have shown a
simpli fied block diagram to
accomplish thi s in Fi g. 1.

The clock and timing
informat ion block is respon
sible for ge neration of the
horizontal and verti cal sync
and blanking pulses. Thi s
information is fed directly to
a vi deo combiner and is also
used to con trol the operation
of several cou nters. The ro w
c ounter and the col umn
counter provide an address to
the memory (which contains
t he c ha rac ters to be
displayed ). The data from the
me mory serves as o ne input
to a read on ly memory called
a cha racter generator. The
cha racter ge nerator contai ns a
matrix of dots for each char
acter (see Fig.. 2). Si nce only
one row of dots for a char
acter may be produced on a
give n scan of the electron
beam , a scan line coun ter is
needed to tell the cha racter
generator which particular
row of do ts is current ly being
called for. The output of the
character generator is loade d
into a shift register and

,

creating a raster scan display.
A ra s t er sca n C RT

(Cathode Ray Tube), an
exa mple of wh ich is a no rmal
TV set, produces an image by
moving an elec tron beam
hori zontally across the screen
262Y2 times (from left to
right ) whil e moving it once
from top to bottom. On
every other vertical trace of
the beam , the start of the
hori zontal t racing is delayed
sli ght ly to produce a fi eld of
hori zontal lines between t he
lines drawn by the previous
trace. Each of the two fields
of lines is called a fram e. The
process o f ca using the lines of
the second frame to fall
between the lines of the first
fram e is ca lled inter lacing.

Movement of the electron
beam is sync hronized by
special pu lses which are par t
o f a video signal, the
horizontal and vertical sync
pulses. For instance, suppose
that the beam has just com-
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A Basic Video Display

Before I go into a detailed
desc ri ption of my display, I'd
like to go through a si m
plified description of the
fun dame n t a l p rocess of

Photos by Mike BarR<lby

others. In fact, pro grams may
be loade d direct ly into
d is p l a y me mo ry and
executed.

The display docs not , ho w
ever , steal cycles from the
processor (as man y who have
seen my display immediately
ask). Display memor y is nor
m a ll y isolated from the
processor bus and is used by
the display control circuitry
in parallel to normal proces
sing. When the processor per
forms a read or wri te cycle
utilizing a location within t he
display memory, control of
that memory is automatically
switched to the processor.
Th is means that the processor
stea ls cycles from the display
when needed.

T h e video disp lay
described in this article

is a high quality display with
large capacity (2048 char
acters), extremely high speed
(normal memo ry cycles are
used to enter or read data
from display memory), and
unli mited formatting capa
bility. In writing th is article, I
have assumed the reader has
at least a basic wo rking
knowledge of d igita l logic and
is fa mi liar wit h typ ical uses of
a vi deo display.

The display itself co nsists
of 32 li nes each co nta ining 64
charac ters for a total of 2048
characters. The characte r set
includes both upp er and
lower case characte rs and the
Greek alphabet , in add ition
to some specia l characters.
Normal dlsplav of a character
is white on black, but the
vi deo may be inverted on a
character by cha racter basis
to prod uce a black character
in a field of white.

T he display memory is
accessed directly by the
microprocessor as though it
were normal memory. Th is
allows information to be
written to or read from any
location of the display
memory at any time. Scrol
ling the display then becomes
a software prOCeSS, and as
such allows the display to be
arbitrarily partitioned into
several segments , eac h being
scrolled indepe nden tly of the
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Fig. 2. Character set for the MCM6571 A character generator. This read only memory is also available with other character sets.

convenient t o
numbers.pin

use the same
(My display is

wire-wrapped. I highl y recom
men d goi ng that way, as a
printed ci rcu it layout o n t his
sca le would be a grea t under
taking for the hob bvi st.} I
have not numbered or sho wn
power co nnec t ions fo r any
but special ICs. Fig. 3 con
ta ins a ll pin number and
power info rmation for the
ICs used. Where have num
bered pins on counte rs, fl ip
flops, and special ICs, th ere is
little cho ice (except for the
fli p-flo ps which have t wo
gates per package) . Numbers
in small square boxes refer to
Alta ir bus numbers and are
the o nly off board connec
tions to be made except for
the video connection itself. If
you are not using an Altair
com pat ib le bus, t he n you
will need to make appropriate
cor rec tions to th e me mory

cont rol part of the schematic
(note t ha t the only connec
t ions to the exte rna l world
are those appearing on t he
memo ry schemat ic - except
for power and the video con
nection ).

out
have

I also
t ric ks

circuit.
play

this basic
where

fo ll ows
except

play
1inc,
taken advantage o f peculiari
t ies withi n t he
have had to
because of t he interlacing o f
t he two video frames, so that
I would have enough scan
lines availabl e to produ ce 32
lines of high quality char
acters.

Convent io ns

For si mpl icity (at least In

the writing of the article, if
not in the readin g), I have
adopted a few convent ions in
drawing the schematic s for
publ icati on . First, a ll crossin g
lines are not connected. Con
n e ct io n s ar e d rawn to
produce " T" junctions.

A logic ga te with an "00"
In it is a 7400 , one wit h an
"04 " In it is a 7404, and so
o n.

ICs drawn as boxes have
the ir part numbers inside t he
box.

I have not numbered pin
connections on common logic
gates ; I leave this to the
builder, since it is unlike ly
that his layout will make itd is-

loaded into a shift
register and shifted out
into the video combiner
o ne bit at a t ime,
5. The column co unter

increme nted and the
sa me process takes
place over and over
unti l the end o f a line.
6. At the end of a hori
LOn tal trace, the scan
line counte r IS incre
mented by the hori
zontal sync and the
same line of charac te rs
is presented to the char
ac t e r ge n e r a tor to
produce the seco nd row
of dots on the screen.
This process re peats
unt il t he first row of
c haracters has been
completed.
7. A few
sweeps
spac ing.
counter
and the

horizontal
are allowed for
Then the row
is increme nted
above process

repeats for the next
row o f characters (and
so on, until all the char
acters have been com
ple tely displayed ).
T he operation of my

and
to

the

reset
sync

32 lines

ho rizon tal

writes

system is
vertical

to be co mbined
horizon tal

i n for mation
white dots on

o ut

display

The

shifted
wit h the
vert ical
produce
screen.

My
of 64 characters per line. I
allow 15 scan lines per row of
cha racters. This means that it
t akes 15 traces of the
electron beam to produce o ne
row of cha racters . A si m
plif ied flow of events would
be :

1
by the
pulse.
2 . Several
sweeps are a llowed to
happen before anything
else to space the char
acters down fr om the
top of the raster, which
is usually distorted.
3. Data from memo ry
is presented to t he char
acter generator. At the
same t ime, the scan li ne
cou nter tel ls t he char
acter generator which
row of dots within a
c harac ter is needed.
4, The o utput of the
character generator
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The character generator
stores a 7 x 9 matrix of dots
for each of its 128 characters.
Some of the characters (like L
y, g) should extend beneath
the line for best results, so
the character generator con
tains circuitry whic h shifts
the matr ix au tomatical ly on
such characters. What this
means is that for a normal
character, the dots of the
character will appear whe n
li nes 0 through 8 of t he char
acter generator are addressed.
For a shifted character, lines
o through 2 will come out
blank and the 9 lines of the
matrix will appear when lines
3 through 11 are addressed.
In addition, if lines 11
through 15 are ad dressed,
blanks will result at the
output.

What this really mea ns is
that from the designer 's view
poi nt I d on 't have to know
that the information is stored
in a 7 x 9 matrix. I can make
believe that it is in a 7 x 16
matrix where the last four
lines arc alwavs blank.
Motorola, I love you for the
MCM571A!

I use 15 scan tines per row
of characters in my display
(originally I used 16 but
cou ld not achieve 32 lines of
characters). Mul tiply 32 lines
of cha racters by 15 scan lines
per character line and you get
480 scan lines (see how nicely
the units cancel - high school
physics, cat your heart outl].

Now, remember from my
earlier discussion that there
are only 262Y.z scan lines per
frame. Since I need 480 lines,
I must use the fact that alter
nate frames are interlaced by
causing my control circu itry
to do every other scan line
and alternate between frames.
Since I am using 15 scan li nes
per characte r line, I must in
o ne frame write the eight
even number lines of the first
row of characters, then the
seven odd numbered lines of
the second row of characters,
the even of the next, etc., etc.

In the next frame, I must
start with the seven odd num
bered lines of the first row,
the eight even numbered lines
o f the second, an d so on. I

The Character Generator

Before I get into the actual
description of the control
schematic, I would like to
take time to go over the
character generator I chose
and attempt to explai n why I
did some of the things t d id
with the contro l circ ui try.

Component side of Altair bus video driller board.

difference. priate decoding of Al l -A15.
T h e me m o r y control When a valid processor

circuit serves to distinguish request has been decoded and
between valid memory re- latched, the three 74157
quests and random states of multiplexer c hip s shift
the Altair bus which occa- control of the memory
sionally look like memory address lines from the
requests if enough care ls not display's own cou nters to the
taken. The gates in the upper computer's address bus. The
left of the memory schematic MWRI TE Altair bus signal is
decode valid processor gate d by the outpu t of the
requests for the memo ry by request latch to allo w the
monitoring t hree sta tus lines processor to write data into
and five address lines. If me mory. Similarly, the
SOUT and WO are both low, MEMR signal is gated with
then the processor is about to the output of the request
write to memory. If MEM R is latc h to enable the tri-state
high, the processor is about bus driven. for a read cycle.
to read from memory. If, at Address bit 210 (from the
the same time, address lines multiplexers) is used to
A11 through A15 are high, ena ble either the high order
then the byte of me mory kilobyte or low order kilo
being addressed is within the by te of disptav memory.
two kilobytes of display When the processor is
memory. One hal f of a 7474 fin ished with its request for
flip-flo p is used to latch the use of the memory, the multi
request status duri ng sync plexers shift cont rol of the
t ime of the processor, with memory bac k to t he display
the 01 clock being used to control.
clock the flip-flop at a time
when all address and status
signals are stable. While my
display memory i$ located in
the high order two kilobytes
of the Altair's memory ad
dressing range, it is by no
means a sacred choice. You
can put you r display memory
anywhe re you wish by appro-

The Memory

I'll start my discussion of
the actual display circuit by
describing the memory sche
matic shown in Fig. 1, since it
is relatively straightforward,

I have used 2102s for
memory, since they are cheap
and readi ly available. There is
not hing sacred about this
choice, and any other
memory could be substi tuted
if it were fast enough. t
recommend buying memory
which is guaranteed to at
least 500 nanosecond access
time (to insure reliable opera
tion).

The address lines of the
memory chips are tied in
parallel and connected to the
outputs of the 74 157 mul ti
plexers, whose function I'l l
describe soon. Data inputs of
the memory are si mply con
nected to the data out bus of
the processor. The data
outputs of the memory are
connected to the character
generator (Fig. 5) and to
some tri-state bus drivers
(74125). The purpose of the
tel-state bus drivers ls to allow
data to be read from the
display memory by the
processor. If you wish to use
anot her tri-state gate (suc h as
an 8T97), it will make no
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6800 System
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also have to be sure t hat I am
using the correct fra mes of
the raste r to avoid prod ucing
some weird characters. It
tur ns out that only about 4 82
lines of t he raster are usefu l.
The rest are co nta ined withi n
the field of the blan king
pulses, and attempt ing to use
them results in a rolli ng
display or worse. Otherwise I
wou ld have stayed with 16
scan lines per charac ter. 1
might also ment ion that the
choice of 14 scan lines per
character was appealing to me
unti l I t ried it and found that
the lines began to be unco m
for tably close together .

Display Control

Several signals wi thin t he
control circu itry are impor
tant , and discussion of their
funct ions will help to explain
the operation of the display
control (see Fig. 5). These are
PAG E AC TI V E, FIELD
I NDEX (FI), LINE A D
VANCE, END OF PAGE
(E OP), EN D OF LI NE
( EOl), MASTER CLOCK
(Me), VERT ICAL DRI VE
(V D), HORI Z O N T A L
DRIVE (HOI. and COM
POSITE BLANKING (CB)_
VE RTICA L a n d HORI ·
ZONTAL DRI VE are rea lly
just vertical and hori zon tal

[)id 76

Wire·wrap side ofboard.

sync, but the sync generator
manufacturer labels them as
drive. Any signal shown on
the schematic with a bar
above it (as CB or VD) is the
complement of the signal
indicated . The signals VD,
HD, CB, an d F I originate
from the sync generator (Fig.
6) . T he other signals are
generated within the display
control.

Sync Signals
I have used a National

Sem ico n ductor MM 5320 N
TV camera sync generator to
generate ti ming signals
needed to prod uce a raster. It
produces the VE RTICAL
DRI VE signal , whic h (along
with its complement) is used
mainly to reset various coun
te rs and flip-flo ps of the
display control. The HORI 
ZONTA L DRI VE output of
the sync generator serves t he
same purpose. The FIELD
INDEX o utput of the sync
ge ne ra t or identi fi es field
num ber 1 of the raster. It is a
pu lse which occurs for two
clock cycles at the leading
edge of t he vertical blanking
for field one. I will discuss
the sync generator in more
deta il when I get to the
description of that schematic
(Fig. 6), and mention it here

only as a prelude to des
cribing the control circuitry.

Page Active

PAGE ACT IVE is a signal
which goes high during the
writing of a frame of informa
tion on the CRT. Th us, it will
be low until t he electron
beam is in position to trace
out the top scan line of the
first row of characters and it
will remain high until the last
scan line of t he last row of
characters has been produced.
Whe n it is lo w, all vi deo
output is suppressed and the
control circuit is mai nly idle.

Here is the sequence of
events which results in the
clock ing of the PAGE
ACTIVE flip-flop (which in
turn enables the rest of the
d isplay):

1. VD occurs (rese tting
other thi ngs whic h I
will mention later) an d
causes the scan li ne
counte r to be loaded
with a five. I will try to
explai n why I had to do
this in a few lines.
2. The CB signal will
begin clocki ng the scan
line counter. When this
counter reaches seven,
the 7410 connected to
the A, B, and C outputs
of the scan line counter

will go low, causing the
PAGE ACT IVE flip
flop to be cloc ked,
setting it high.
The reason that I load t he

scan line counter wi th a
binary five is to cause a fixed
number of scan lines to be
ignore d before clocki ng the
PAG E ACTIVE flip-flo p.
Remember t hat I said earlier
tha t only about 4 82 scan
lines were useful? This is
because 21 of the 262Y2 lines
per frame occur du ring the
vert ical blan king pu lse. Th is
leaves only 241Yl useful lines
per frame. By using the COM·
POSIT E BLANKING sign<II
to clock the scan line coun
ter, I already ignore the firs t
21 lines since no clocking of
the counter will occur during
the vertical blanking pulse.
By presetti ng the scan line
counter to five, it will take
only a couple of lines to get it
to seven where it causes the
PAGE ACT IVE flip-flop to
come on, thereby wasting as
few as possible lines. It turns
out that the counter wi ll
count the vertical blanking
pulse so that I am in fact only
wasting about one half of a
line at the top of the display.
In any case, there are not
man y lines to waste and this
met ho d utlllzcs the maximum
amount of useful raster.

Once the PAGE ACT IVE
flip-flop has been set, the row
cou nters and the width
counter arc enabled (follow
the logic on the sche mat ic La
convince yourself of this).
The PAGE ACT IV E flip-flop
is ultimately cleared by the
END OF PAGE signal.

Odd /Even Flip-Flop

The FIELD INDEX is used
to keep track of which frame
is being written at any given
time. Remember that I men
tioned earlier the necessity to
alternate even and odd scan
lines of the characters being
displayed . The alternation
must occur between rows of
characters and also between
frames. The FIELD INDEX is
used to control the starting
point of the odd/even flip
flop within a given frame.
This is accomplished by
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signal is t he same as used to
enable t he PAGE ACTIV E
flip-flop, exce pt that once the
PAG E ACT IVE fli p-flop is set,
the LINE ADVANCE will
clock the row cou nters. I had
trouble wit h a glitch on the
LINE ADVANCE, so I had to

" L:.d

0

i • ,
•
! ,,

I'•

I i!I,
"•

• 0

•

SN54192.SN74192

t urn ). Upo n completion of
two complete scans, there
wil l have been 15 scan li nes
allotted for each row of char
acters.

Line Advance
T h e LI NE ADVANCE

SN54165.SN74165

I16

zero of the line input to the
character generator, ca using it
to generate the appropria te
dot information. T he output
of the odd/eve n flip-flop also
serves to contro l t he number
of scan lines allowed for a
ro w of characters by causing
the scan Iine counter to
divide by either seve n or
e ig ht. Th is is re lative ly
stra ightforward and I leave it
to the reader to verify th at
this is so by exa mining the
sche mat ic (I a lways hated it
when tex tbook writers did
that to me ... now it's my

5

2A 26 2Y

•I

l A 18

I"~ , "" . 2r~ lA 18 I Y 2A 28 2Y ONO
'-.,--J OUTPU T~ OUTPUT

IN PU TS IN PU TS

setting the odd/even fl ip-flop
with the END OF PAGE
signal. T he EOP fli p-flop,
however, is cleared by VD,
caus ing the EOP signal to go
away at t he begi nning of t he
VO pulse. The F I pulse hang;
around for a coup le of clock
cycles after t he beginning of
the VD pulse, so that if it
(F I) is prese nt it will clear the
o dd/even flip-flop . Th us t he
odd/even fli p-flop wi ll be set
or reset at the beginning of a
frame.

The o utput of t he odd/
even 11 ip-flo p serves as bit

SN54157. SN7 4157

Fig. 3. Pin configurat ions for the various ICs used in the disp lay .



Column Counters
The column counter, a

7493 and part of a 7490,
counts the number of char
acters within a row and pro
vides the low order six bits of
address informati on to the
memory control board. The
column counter is reset by
the HORIZONTAL DRIVE
pulse to insure that it begins
count ing at zero for each
row. The C output of the
width counter is used to
clock the column counter as
discussed above.

One half of the 7490 used
in the column counter is a
divide-by-four cou nter, whil e
t he other half is used as a
fli p-flo p. To see th is, note
that the D output of the
7493 is connected to the B
clock of t he 7490 (the B
cl ock is the input to the
div ide-by-five stage of a
7490). The C output of the
7490 is used to cloc k the A
in put, which will cause the A
output to go hi gh after t he
fourth time the B input is
clocked. The A out put is con
nected in turn to the J input
of the EN D OF LI NE flip
flop. The END OF LIN E

dot width of a charac ter, plus
one leading and one trail ing
pulse to allow for spacing
betwee n. I have arranged the
loading and clocking of the
shift regi ster to achieve both
leading and trail in g blank
dots, as opposed to simply
a llowing two blank dots
bet wee n characters. This
distinction is not too impor
tant when displaying normal
video, but when the video is
inverted on a given character,
it assures that the character
will be centered in the field
of white.

The D output of the width
counter is used to provide a
load signal to the shift
register. The C output is used
to clock the column counters,
whic h count the number of
characters per row. Note that
the column counters are ad
vanced before the shift
register is loaded. This is to
allow sufficient ti me for the
two memories (the main char
acter memory and t he char
acter generator ) to stabilize.
The data loaded into the shift
register wi ll be the data from
the last character, because of
the memory access ti me.

Width Co unter
The widt h counter is a

7490 decade counter which is
real ly d iv idi ng by nine
because of external gatin g
(shown in the schematic).
The wid th counter is held at
zero whenever t he PAGE
ACTIVE line is low. It is also
cleared by the COMPOSITE
BLANK ING to insure t hat it
begi ns every line from zero.

The wi dth counter is
clocked by the MASTER
CLOCK and is responsib le for
deter mining the number of
clock pulses all owed for each
character in a row. I have
allowe d nine clock pulses per
character. Seven pulses are
needed to display the seven

from the memory. The seven
bit output of the character
generator represe nts part of
the dot pattern of a characte r
and is presented to the 74165
shift register . Clocking of t he
shi ft register to dump the
dots out in serial fashion is by
the MASTER CLOCK. Load
ing of the shift register is
controlled by ci rcuitry asso
cia ted wi t h t he wi dth
counter.
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The Cha racter Generator
Again

The charac ter generator
accepts a row input from the
scan li ne counter to tell it
wh ich row of a matrix to
present to its output. The
character code is the rest of
the input to the character
ge nerator and comes directly

EJ
EJ

"""";' .,
• • A$

•, .

End Of Page
T he EO P flip- flop IS

clocked by the row counter
after 32 rows of characters
have been di splayed in a given
frame. It is used to clear the
PAG E ACT IVE flip-flop
(which inhibits the world)
and also to set the odd /even
fli p-flop as described above.
EOP is reset by VERTICAL
DRI VE.

",
cc
•[El A

f; :
•

put in an 820 (or so) pF
capaci tor to get rid of it.

Row Counter
The row counter consists

of a 7490 decade counter and
one hal f of a 7473 flip-flop.
The row counter provides the
high order five bits of the
memory address to the mu lt i
pl exers.

Fig. 4. Schematic diagram of memory circuits.
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flip-flop will be clocked on
the falling edge of the D
o u t p u t fr om the width
counter. The output o f the
EOl ni p-fl op the n inhibits
any further load ing of the
shift register, hence ending
the current Iinc.

The reason fo r a ll this
p laying around wit h t he
column counter is to allow
the last character to be
loaded into the shift register.
If you rememb er the d iscus
sio n about the column
counte r being cloc ked t o the
next character before the
data f rom the current char
acter is load ed into the shift
register, yo u will see tha t the
column counter will be at 64
(representing the 65t h char
acter since the counters start
a t zero] when the load pul se
for character 63 (the 64th
cha racter) occurs. Since I
have to allow the 64 th load
pulse to occur, I came up
wi th the a bove scheme to
delay the clo cking of the
EOl fl ip-flop.

I might me ntion at th is
point that there is really no.
good reason to bother using
the C output o f the 7490 to
cloc k the A input. The
internal D fli p-fl op o f the
7490 is already clocked by
the C ou tput, so th e 0 output
could serve as the J input to
the flip-flop. In fact, by
gati ng together the D output
of the 7490 section of the
column cou nter with the D
output of the width cou nter
(using a 7408 AND gate with
the output of the AND gate
cloc ki ng the A input of the
7490), the EO l flip-flop
could be el iminated, the A
output o f the 7490 replacing
the EOl signal. But you
would have to use a NOT ga te
to de rive EOl and the n you
would have o ne half of a
fli p-flop left ove r else where. I
me nti on t h is possibili ty
par tly for the benefit of any
one who might be makin g
changes where it would be
nice 10 have an ext ra fl ip
flop, and partl y to il lustrate
that there is nothing sacred
about the way I have done
thi ngs. As long as you under
stand the pur pose of each

part o f the circuit, you can
modi fy it to suit your
part icu lar require ments or
supply of parts.

Video Inversion

The Invert Video flip-flop
controls inversion of the
video signal to produce a
black character with in a field
of white. Note that b y in
verti ng th e video, I am refer
r ing o nly to invert ing t he
character part of the video,
not the sync and blanki ng
signals.

The video may be inverted
character by character, allow
ing the use of multi ple cur
sors (I use an inverted blan k
for a cu rsor) or techniq ues
suc h as invert ing impo rtan t
messages (or f lashing them
betwee n normal an d inverted
video). The d isplay also
makes a dandy checkerboard.
The eighth bit of the display
memory is used to control
the sta te of each character.

Since the me mo ry has
already been advanced to t he
next character d uring the
ti me in which dots for a given
character are being d rawn by
the electron beam of the
CRT, it is necessary to latch
the eighth bit of memory in
the Invert Video flip-flop.
This bit is clocked into the

Character set.

flip-flop at the same t ime t he
load pu lse for the shift
re gi s t e r goes high. The
outpu ts of the fl ip-fl op
control a multiplexer made
from 7400 gates, thereby
selecting either the Q or Q
output from the shift register.
The Invert Video fli p-fl op is
forcibly cleared after the
EOl signa l comes o n (EO l
an d the 0 o utput o f t he
width counter are gated to
produce a clear pul se), to
assure that t he brief part o f a
line traced by the electron
beam after the last character
is blank.

Note that t he outpu t of
the video inversion mu lti
plexor (t he 7400 gates) is
cloc ked by the MASTER
CLOCK. The main reaso n for
this is to el iminate the possi
bility of gene rat ing a wide
video pulse (the top of a " T"
or an inverted blank would be
examples) which would cause
the trace produced by the
electro n beam to bloom or, at
the very least , a ppear brighter
than other parts of the dis
play. Clocking the video
makes all video pu lses the
same width (t he top of a "T"
would come out as seven con
secutive short pulses rather
than as one long pulse) and
results in a very uniform

bright ness over the ent ire dis
play.

Video Inhibit

The Video Inhibit flip-flop
prevents generation of ran
dom video pulses which
would ot her wise resul t from
decodi ng of wrong informa
t ion by the character gene r
ator d uring ti mes when the
processor is using the display
memo ry. Whenever the pro
cessor makes a request fo r t he
memo ry (as indicated by the
CPU REQUEST signal fro m
the mcmory control sche
mat ic), the Video Inh ibit
flip-flo p is cleared. The Video
In h ib it f li p -flop inhibi ts
fu rther loadi ng o f t he shift
register and forces the Video
Invcrt fI ip-flop to the off
state the next "t ime it is
clocked. Once the processor
request has been clea red, the
Video Inhibit flip-flop will be
clocked by the end of the
next loa d pu lse, setti ng it
back to normal. Note that the
load pulse which docks the
Video Inhibit flip-flop will be
ignored b y the shift regi ster ,
si nce it does not clock the
flip -flo p unti l the t ra il ing
edge. The ne xt loa d pulse will
cause the shift register to be
leaded. The result is that
video is inhibited during pro-
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Fig. 5. Schem atic diagram of display control circuits.

cesser requests for memory
and for at least one comple te
charac ter cycle after control
is restored to the display (to
assure that the memory is
bac k in step with th e display
control).

The loss of a row of dots
fro m random characters
around th e screen during pro
cessor requests is not a
problem, since it is hard to
notice the absence of a single
row o f dots within a si ngle
character for 1/30th of a
second. The only t ime that
the display is noticeably
degraded is when the proces
sor is making requests at a
very rapid rate. But t he rate is
so great that it would not be
possible for most people to
read the display anyway.

One instance where th e
degradat ion of the display
caused by cycle stealing be
comes not iceable is dur ing a
line feed . The line feed (or
scro ll) is a soft wa re function
and involves reading and
rewrit ing almost all 2048
characters of th e d isplay. The
process is very fast (50 to 100
milliseconds, depending on
your software and memor y

~ ,.,

cycle time) and results in a
not iceable display degrada
t ion because of the large
number of requests within a
short time. But t he degrada
tion during a line feed is not a
problem since the display
would be non-readable during
a line feed even if it was not
degraded . Also, it happens so
fast th at one does not reall y
perceive the display to have
lost anyt hing unless he is
reall y loo king for it.

One other th ing to re mem
ber (to prevent heart seizure
the first t ime it happens) is
that if you stop th e processor
and exami ne the con ten ts of
a location within the d isplay
memory, then you are in
effect request ing 100 perce nt
of the memory 's t ime, re
sul t ing in a com pletely blank
display.

Sync Generator and Video
Combiner

The sync generator sche
matic incl udes th e MASTER
CLOC K and the vi deo com
biner. The MASTER CLOCK
is a simple osci llator made
from 7404 gates, a few Rs
and Cs, and a 12 .6 MHz

crystal.
The National Scmicoo

ductor MM5320 sync gener
ato r requires a 1.2 6 MHz
clock, so I divided the 12.6
frequency by ten . Note that
the 7490 is used as a sym
m e tri c al dlvl de -b v -t e n
counte r by going thro ugh th e
divi de-by-five stage and then
into th e divide-by-two stage.

I have buffered all ou tpu ts
of the 5320 except the
FIELD INDEX output, which
is only co nnected to one gate
a nyway. As I discussed
earlier , the sync generator
does all the timing necessary
to generate the appropriate
sync and blanking signals to
produce a raster.

Putting the COMPOSITE
SYNC, COM POSITE
BLA NKING, and VIDEO
(from th e display co ntrol
schematic) to form a single
video signal is th e function of
the video combiner. Th e
video co mbiner is bu ilt fro m
7406 ope n coll ector inverters
and some diodes. The resis
tors shown at the juncti on of
eac h of the 740 6 outputs and
its respective d iode deter mine
the weight of the given signal.

The resistors I have shown are
not too critical and may be
changed for best results. The
resistor for the blanking co m
ponent is chosen to produce
abou t a .2 to .3 vol t change in
t he output level wh en the
b lanking turns o n and off.
Similarly, the sync com
ponent should be arou nd .7
volts and the vi deo com
po nen t should be a couple of
volts (or whatever produces
good con trast). These values
seem to work well with the
monitor I use, as it has a 75
Ohm input impedance.

The video monitor shown
in the photographs is a
Motorola M20Q0.1 SC. It is a
good qua lity nine inch mon
itor having a bandwidth of
about 12 MHz. If you plan to
use an old black and white
TV, you may ex perience
p robl e m s with overscan
(which is built int o mos t TV
sets to make the p icture loo k
bigger) o r bandwidth . The
Mo t o rol a mon ito r costs
around $115, but is well
worth it for this applicat ion.

Power Supplies

The logic co mponents wil l
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3 . 2 ·PQRT PAR ALL EL I/O BOARD. Latch ing inputs &
ou tputs. (Order as C80-P l/Ol
4. SE RIAL I/O BOAR D. Kit uses UART. software
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An.!' of abo I '/! hoards only $49.95 in kit form, Al'aiJahk
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board , 2 backplanes. connectors. power transformers
scientific calculator board . audio cassette board . d igital
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ASR·33 Teletypes, used
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Half-million-dollar inventory of surplus computer equip
ment ..• new and used, 30 cps 132-co lumn prin ters. 9·
track digital tape drives. cassette tape drives. Cogar
System IV table-top computers wldual digital tape drives
and CRT display. keyboards. power supplies. Send a
self-addressed stamped envelope f or o ur surplus catalog.

Add $1.50 per board for shipping. handling & insurance.
Shipping estimates on RM Terminal and prin ters avail
able. Ie socket sets available - no t included unless
specified .

1616 James Street. Syracuse, N ,Y, ' 3203, Phone: (315) 422·....67

Large selection of 32·s. 33·s. 35's (AS R. KSR, RO·s) ·.
used. recondi tioned. rebuilt.
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face. scient ific ca lcu lator interface. and video display board .

) SYSTEM with lK RAM. 1K PROM monitor. serial and parallel
face (no power supply) •.• Order as RM·Z80·350............. $ 264.95

te complete with RM Terminal shown below and 4K RAM board
'300ns memory . _.- Order as RM·Z80-550.................... $ 529.95

<Ie with video disp lay interface (no T V monitor incl.) .
~r as RM·Z80·650 ..

•

$445 {or Teletype 33 R O used Printer (fi ts inside).



t ion, no r are there any cursor
posit ioning func t ions. Charac
ters are simply stored at the
correct locat ions. Cursors. if
used, are simulated bv appro
priate software for the
benefit of the person looking
at the d isplay. This allows the
display to be configured any
way you sec fit. Some of the
photographs depict displays
where my Altair was being
used as a terminal to a DEC
PDP-1 0 . A simple progra m
was written which made the
display behave as though it
were a Hazel tine 2000 video
termina l. But if you read
the text in the picture of my
radioteletype applica tion,
you wi ll see that th e display
is being used in a way few, if
any , other displays or ter
minals could dupl icate.

Some specific methods to
acco mplish normal functions
are :

Rodio telety pe contest program exam ple (note multiple cursors).

Fig. 6. Sync generator, video com biner, and clock circuits
schematic diagram.
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require a good five volt su p
ply. I used two 7805 regula
tors (the same as used by
MilS and othe r Altai r boa rd
manu facturers) to regu late

power from the Altair bus. I
use o ne for powering the
memory and one for the
logic. Be sure to install plent y
of .1 uF capacitors at various

.,

.,

points on the board , to pre
vent noise problems from
messing up the display. If you
are building the display for
use outside an Alta ir type
computer, I will assume that
you can also manage the
power supply.

Va rious othe r voltages
req uired by the sync gener
ator and character gene rator
Me provided by the zcnc r
diode regulators shown on
the schematics. The amo unts
of current needed at these
voltages are very smal l.

Use of the Di splay

The va rious pictures of the
display show several ways for
urlfizi ng the display. I will let
you read the capt ions rather
than repeat them here, and
will tr y instead to present ..
few simple ideas to get you
started.

The first thing is to think
o f t he display as a window to
memory rather than as an
ou tput device. Any manipula
tion of data o n the display
(writing. erasing, updat ing,
scro lling) involves a soft ware
process to pu t the desired
information into the right
location within the memory.
There is no line feed fun c-

1. ERAS ING - Simply
store blanks th roughout
the display memory.
Note tha t select ive
erasing is just as easy.
2. SCROLLING
Rea d a character from
the second line an d
write it back in the
same location on the
first line (i.c., move it
hac k 64 piaces). Con
tinue reading a nd
writ ing characters until
you have rewritten the
last line into the second
to last line. Then erase
the last line. Note that
it is a simple matter to
scroll onl y a part of the
display instead of all of
it.

Const ruct ion Ideas

Before yo u begin building
the displa y, you should make
copies of the schemat ic and
make any changes you think
necessary to adapt the display
to your system . Then assign
numbers (or letters) to all of
the le s and number the pins.
If the IC numbering sche me is
devised to rep resent a soc ket
coordi nate, you will have less
trouble whe n you begin to
wire-wrap the board. Then
make all power and ground
connections . Then finish the



Example of split screen
capability.

z.- D8 F"C 0010 TST IN ZSZ
zeN 1:6 88 00Z0 ANI B0H
2e84 CA 88 28 0030 JZ TST
zee7 DB F"D 00~0 IN ZS3
2889 F"E F"F" 0050 CPI 0FFH
288B CA 3D 28 0060 JZ ERASE
288E F"E 9A 0070 CPI 0AH
2818 CA 51 29 00B0 JZ LF
2813 F"E 8A 0090 CPI BAH
2815 CA SF" 29 0100 JZ UPLF
2918 F"E 7F 0110 CPI 7FH
281A CA 76 29 0120 JZ DEL
281D F"E 98 0130 CPI 0BH
21HF" CA 7D 29 01"4e J2 BKSP
2922 FE 99 0150 CPI 09H
2824 CA 84 29 0160 JZ TAB
2027 F"E 83 0170 CPI B3H
2029 CA 9C 10 01B0 JZ 100CH
202C FE 93 0190 CPI 03
202E CA 91 20 0200 JZ CC
21131 77 20 0200 J2 CC
2031 77 0210 MOV M,A
21132 23 0220 INK H

2033 7E 0230 CURSOR MOV A,M

ZII34 32 98 20 0240 STA LAST

2037 F6 80 0250 ORI B0H

2039 77 0260 MOV M,A

203A C3 00 20 0270 JMP TSTJ

board by making all wraps
associated with a node on t he
schematic at t he same time,
indicating (by small colored
slashes or ot herwise) that you
have completed a node.

Testing
There is very li ttle I can

mention here, as there are so
many things that can be
wrong from a misplaced wire
wrap. I suggest checking t he
sync generator to be sure it is
working and then proceeding
to the various coun ters and
flip-flops to see which are
working. The memory may
be tested for proper opera
tion by writing a memory
diagnostic program. Ob
viously, for any real trouble
shooting or debugging yo u
wil l need an oscilloscope 
and you will need to be ab le
to thi nk through the opera
tion of the display. Beyond
this, I thin k I would be
writing in vain except for
saying, "Good luc k!"·

ynthesizer
Whenyou combine all of the modules that

are part of this package including keyboard.
12-event sequencer and a four input stereo
mixer,lt'S almost like having 2 synthesizers
in a single package. Wrap them all in sturdy
road cases and you have an Instrument that
goes anywhere and does any job.

414700/5 Kit - $499. 00
shipped air freight col.

Send TODAY lor your FREE catalog
with details on these and dozens of other
fascinating PAIA kits .

LE CTRONICS OEPT . H
1020 WES T WILSHIRE BLVO

OKLAHOMA CITY. OK 73116

s.,
'I

Now, if It happens that you are a Pro
musician, you really owe It to yourself to
checkoutourelectronJc music synthesizer
packages. Like our 4700/8 for example.
It costs about 50%ofwhat"minl" packages
fromothermanulacturers do- and youcan
judge for yourselfwhether It's ammtor eot,

4700/5

mLi8-i7-

And don't lorget• • • these t wo were
designedtooperatetogetherin one 01 the
most synergistic relationships Imaginable.
Just think, acompletelyportablepolytonlc
synthealzer--ftke instrument for less than
you'd expect to paylor a guitar. Terrific!

THE GNOME MICRO_ SYNTH ESIZER kit
The Gnome can make outer space sounds

for rock musicians, demonstrate principles
of music and acocusuce for educators,
provide rhythmic pulses and tones lor
modern dance groups, create sound effects
lor theatre companies and Is one of the
neatest toys in the world loran audiophile.

*3740 _ $48.95 _ + shipping for 4 lbs.

O Z _MINI-ORGAN

QZ is polytonlc with over 6-1/2 octaves
total range fromit'81-1/2 octave keyboard.
Large scale integration & CMOS technology
allow battery powered portability. Output
jack and switch selectable step or multiple
pulse trigger provides simple synthesizer
interface. OZ has a unique pressure
sensitive pitch bender that chromatically
transposes single notes or whole chords,
and a built in speaker and amplifier.
-f3760 - $84. 95 _ + shipping for 12 lbs .

Hi! We're
Alot of you already know us. We're the ones whokeep getting better!

~ ~

y ~s(§N(@!3tj£

'~j:g
I .. IJi'
~JljI. .",- ,J
- '?p)p' ."> -,

~I-l!!~!! ~~!"! .
The EGG~ plugs into any stereo amp

to create soothing, flowing environmental
sound textures - and through headphones
It's incredible. The chords and notes
EXIST in your mind. Theypanand swell
and phase their way through your psyche
in unpredictable patterns never repeating.

The combination of LSI organ tech
nology with synthesizer-type processing
anddigttal randomizing/control elements
make the EGG an altogether intriguing
package from either t echnologi ca l or
metaphysical Viewpoints.

• 3790 $24.95 + $1. 00 shipping
*EGG _ gncephalo-Orattftcatton Generator

6'"r
Most 01 our kits are musicly related;

but that doesn't mean that you have to be
a pro-musician - or a musician at all to
enjoy them. For Instance:

SUPjS,nthes/zep
Imagine the roar olthe surf electronicly

synthesized and played through your hi-fl.
f3711K $12.95 + $1. 00 shipping chg.



The TR·7400A, bo ttom cover reo
moved. Squelch modules go into com
pu ter connector near the ceramic
filter.

after da rk mobiling a snap - no
fumbling, no confusion to tak e your
attention off the highway. Alter a few
hours of operating the radio, it only
takes a quick glance to see what
frequency you're on, what offset
you're using. and which SQuelch mode
is engaged. Dur ing daylight opera
tions. you won't have to SQu int to
reed the LED$; all cont rols are well
calibrated independent of the LED$
and are eil5y to f ind by toech, Count·
ing from one repeater pair to another
is made simpler by Kenwood's use of
Slops on the frequency selector con·
trois, allowing you to only go once
around before being forced to reverse
direction.

As p reviously mentioned in these
pages. my car suffers from a bad case
of ignition noise. I've tried II number
of "cures" with mixed results, an d
have come to accept that weak signals
will have to be passed by un til warmer
weather allows a new assault on t he
MGB. Kenwood included a well·
bypassed power input and it seems to
work; my igni tion noise is clearly
lower with the T R·74 00A than pre
vious 2m rigs I've had in the MG8,

You maV be wondering by now . "
what about the receiver? A glance at
Kenwood's spec il icat ions on the
TR-7400A shows impressive ligures:
more than 0.4 uV sensilivity for 20
dB Quieting, image reject ion of more
than 70 dB, and spur ious interference
down more than 60 d8. The red io's
performance certain ly backs those
claims, with trips into 8oston, Hart·
ford, and New York ri!Ve.l ing no
problems with oeseese and intermod.
The sensitivity, compared to other
current rigs. is highly compet it ive.
Ken wood uses a double conversion
scperbeterodvne with a 10 .7 MHz 1st
H, and a 4 55 kHz 2nd H , Large
helical resonators, a 10.7 MHz mono
lithic crystal filter, and a MOSF ET
fro nt e nd are a lso used.

In t he mo bile, the sens itivity and
no ise filteri ng add up to a sur pris ing
combinati on: strong, clear , ignals
whether the strength is S 1 or against
the pin. There's plen tv of audio on
rece ive, more than enough to drive a
good size remote speaker . . . or the
one Kenwood built in . And unlike
many SQuelch circuits I've used lalely,

I-
r

,
•

tion meter showed plenty 01 audio to
spa re; the 5 kHz spec proved to be
quite co nservat ive lor my voice char
acteristics, and the mike gain had to
be ad justed . Quality-wise, Ihe Ken
wood's audio drew compliments,
although several othl!f T R-7400A
users objected to the faclory suppl ied
dynamic microphone, claiming it wes
too sm.tll for comlortable operation.
II took a bit of getting used to, Dot
the palm-size mike actually became
preferable alter a period 01 t ime.
(Other large microphones were tried ,
but reports did not indica te any
change in the audio level or Qualitv ,)
Hooking up a tcecnreoe pad couldn't
be easier, since Kenwood included
side panel jacks (mini type) for pad
input and external speaker output,
thus eliminating the need for hard to
connect octal type sockets. (Ever tried
to put your radio in the car at night
and line up those darn pins without
bending them?)

The TR ·7400A synthesizer is the
phase locked loop lPL L) type, wit h
LEOs for d igital readout. The PLL
d ivides the 4 MHz band width into 400
channels every 10 k Hz, with a push·
buteo n 5 kH z offset. Two frequency
selector swi tches allow 100 k Hz and
10 k Hz switching respeclively , with a
four posinon switch lor choosing
band segments.. A three position
swilch sets transmitter offset at 600
kHz up or down, plus simplex. A dual
concentric volume-tquelch control
completes the package.

One way to measure a mobile
rad io's quality is what happens when
the lights go out , , , C¥l you use it in
the dark? Or do you have 10 pack a
flashlight to find out what frequency
you're on? Not with the Kenwood.
Every swi tchable function, from t he
synthesize r to the various squelch
modes, 'ies its own LE D indicato r. Six
br ight red 1" high LEOs tell you what
frl!'Quency you're on, another LED
ind icates when vou're transmitting,
while still an other warns that the
synthesizer PLL has unlocked and the
rad io has automat ically shut down.
The TR-7400A even indicates what
transm itter o ffset you're USin9, with
an LED showing red for -600 k Hz,
green lor +£00 k Hz, and no indication
when in the simplex mode. What all
this means is tha t the Kenwood makes

TR·1400A, top view. The shielded
compartment houses the 'inal amp,

Back 10 Ihat price war I mentioned
earlier. Kenwood had originally
announced the T R-7400A in the S450
to $550 price cllt5$. Considering its
features (PLL synthesized, 25 WallS,
full 2m coverage, digital readout! , thai
sounds aboul right ... righa Wrong!
When the units be9an to trickle into
dealers just after Ch ristmas, the price
lag was down to S399 and the war
was on.

II'S not hard to understand why
Kenwood is find ing it hard to keep up
wit h demand. The T R- 7400A offers
you a lot fo r your money. Aside from
the unique squelch des ign and fu ll
cove ra ge s y n t h e s izer, Ke nwood
decided to go beyond the norma l 10
Watt ou tp ut o f mo st t ra nscei vers.
Despite published speci ficat ions of 25
Watts out, t he T R-7400A delivered
more than 30 Wat ts into a 5/8 wave
aruenna, an d the low power position
yielded 5 Watts o ut. I was easily able
to adjust low power up to ten Watts
and drive my 10 by 70 Wa tt amplilier
(a necessity in lhe low lands up here).
In most cases. I found the 25 Walt
posit ion more Ihan adequate to access
repeaters I couldn'l use with 10 Walt
rigs, but it was real nice 10 have Ihree
lewlli 01 power 10 choose from . Ken
wood uses Ihe Motorola MR F-208 as a
driver, and tte 2N6083 for the linal,
which may explain the massive
MolOrola-like heat sink. The linals an'

protecled by reducing output when
faced wilh impedance mismatct>es,
instead 01 shutting down the radio
completely. The front panel me ter
reads output, so just operating the
Kenwood will tell vou somet hing
about your antenna system. Acco rd 
ing to the manual, a read ing o f 8 in
the h igh power mode on a scale o f 10
indicates an swr o f less than 1.5 :1.
Low power, facto ry adjusted fo r 5
Watts, reads a 3 on the me ter sca le.
Tests with anten nas purposely put out
of tune reduced high power output to
as low as 5 on the meter without
excessive heal or tranSmi ller shUI
down.

Audio reports were 9>Od, with
rTIlIny Slations responding that lhe
Kenwood's talk power exceeded
everything else on frequency . A devia-

Kenwood's fll!W TR·l 400A 2m rr~iver.

from~27

New Products

repMtl!'l" operation will stretch below
146 MHz. The FeC s inlent 10 deregu .
l"e is el_ with Docket 21033. and if
it doe'S become law, operating require
ments for 2m FM will radically
change.

II will be necessary for 2m FM rigs
10 cover the entire band. not just the
cu rrent repeater segments. Squelch
svuems employing continuous lone,
lone bu rst , and the variations that go
with them will become essential for
acce1;Sing repeaters and repeater links.
It may not be long be fo re repealers
will have mult iple linkS: 2 to 20m, 2
to 40m, and so on. The dream o f
driving across to wn working Europe
or Autt rsl ia via a 2m to 20 m link
might not be a dream much longer.
(Wayne Green did it years ago here in
Peterborough before the FCC out
lawed ;1.1

One 2m FM rig capable o f handling
the new repealer revolution now is the
Kenwood TR-7400A- It COYefS the
entire 2m band and offers one of the
most fle xible !Quelch systems going_
continuous tone-coded SQuelch
(encode a>nd decode Of eocooe only
with common frequency active fil·
ters) , lone bunt, and normal carrier
tquelch. The TR·7400A is delivered
R1 up for normal carrier operation,
with a series of optional modules
available for the other SQuelch modes.
A fro nt panel selector switch allows
for all three variations with an LED
indicator to remind you when the
TR-7400A is in the cont inuous
Iencode and decode} tcoe-ccded
mode. Kenwood has tr ied to eliminate
the cha racteristic t ime lag in tone
SQuelch circui ts through the use 0 1 an
active filter. Other squelch modes
selected fro m the same control in·
c1ude tone burst an d subeudtbte
(encode only) tone. In all, Kenwood
e tters 25 di fferent modules covering
the to ne squelch and tone bunt
modes. Only one frequency of each
type C¥l be used at a time, but lhe use
01 computer type ecn-ectors would
allow U5Y modi fication lor outboard
selec1ion 01 several dillerent fre
Quencies.
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Heathleit ', HD·I982 Micoder.

Ham Radio Center's HK-4. No te the heavy casr iron bass.

NATIONAL SEMICONDUCTOR
TO MAR KET DIGI TAL

CLOCK MOD ULE FOR AUTO·
MOT IVE, AV IATION, AND

MARINE USES
A new 12 vo lt de digital clock

module intended primarily fo r au to
motive applications has been added to
Nat io na l Semiconductor 's line of digi
tal t imekeeping modules.

According to module prodUoCI$
marketing manager Jerry Zis, the
clock module, which is fu lly protected
against au tomotive transients and
battery reversal condi tion1, is ideal for
use in manufactu rer·supplied car dash
booird clocks, after·market clocks lor
iIUlOi and recreat ional vehicles, in
aircraft and marine clocks, and in 12
volt de and portable a nd barterv
powered instruments.

Known as the model MAtOO3 , the
modu le is a complete d igita l c lock fo r
all 12 V de uses. It employs National's
model MM5377 mono lithic MOS·LSI
clock circuit, a long wit h a 4 d igit 0 .3
inch green f luorescent display , a 2.097
MHz crystal, a nd supporting ccsnpo
nents.

"The new module joins National's
tKisting line o f digiti' clock modules
for clock radios, alarm clocks, and
instrument panels." Mr. Z;s said.
"With Ihe MA1003, all you need are a
few switches and a lens to have a
complete ready·to·use au tomotive
clock."

The device Ieatuees low standb y
power consumption, an internal
crystal timebase, and an automat ic
d isplay b rightness contro l logic that
blan ks t he disp lay when ign it ion ;s off
and reduces brightness to one-third
when pa rk o r head lamps are ;n use,
also fo ll o wing the dash lamp d imming
ecouor se tting.

Timing accuracy is e xceueet, typi
cally within one-half second per day.
or only a quarter of I minu te per
month. The display features leading
lero blanking and hil'S a blinking colon
activity indicator. Display color is
filterable to b lue, blue-green, w-een, or

simple and so lidly built , an investment
that should last fo r years. Ham Radio
Center, Inc., 8340-42 Olive Blvd., St.
Louis MO 63'32.

Stan Miastkowski WA1UMV
Associate Editor

able for per10rlal preference o f
contact spacing and can be reversed
for wide or close finger spacing. The
HK-3 is the old standard straight key .
This deluxe model is a smooth
performer and worked extremely well
at the close contact spacing that l like
to use.

Both the HK-1 and the HK-3 are
mounted on heavy cast iron bases
wilh rubber feet that keep them
solidly planted withoul the need for
attaching t he m to a table or an ugly
piece of board.

Variations on the same t he me are
provided bV the model HK-2, which is
simply the $Queeze key without iI

base, and the HK-4, which has both
the strai!tlt key and squeeze model
mounted together on a large heavy..~

The Ham Radio Center also
markets the Ha m Keyer, the model
HK-5 e lectronic kevee. This little unit
features an iambic c ircuit lor squeeze
keying, self-completing d ots a nd
dashes, and dot memory. It can be
operated by the built-in battery or
eKternal power, has bui lt- in sidetone,
and can be used for grid·block or
direct keying.

Unlike many other manufacturers,
the Ham Radio Center doesn't have a
bewildering a.rray of similar models..
The Ham Keys and Ham Kever a re

Stan Miastkowski WA1UMV
Associate Editor

anee capeeuoe type WIth built ·in
audio amplifier is better than standard
mikes supplied with many rigs. When
the pad is being used. the mike ;s
automatically disconnected from the
output cirCUit.

After construc tion, one of two
methods can be used lor alignment.
By far the easiest is the use 01 a
freqcencv counter. Two miniature
pots are used to set the high and the
low tones. a process that only takes I

couple of minutes.
For those without IICCeS$ to I

counter. method two is a linle more
complicated. It requires access to a
repeater site receiver with tone decod
ing circuits. In that way, tones are set
by trial and error.

The Micoder worked famously the
fir1t time it was hooked up. I ran into
no problems accessing and using the
eutcpatch of the Keene NH repeater.
Repo rts of crisp audio were rece ived .
Best of all, I was able to d rive sa fely
while punching up the number.

The Micoder can be mated to just
about any transcei~r on the market
with a low impedance input. It
worked well with several rigs owned
by 73 staffers.

In our. of increased miniaturizit
tion and uti lity, the Micoder eon
tinues with the trend of smaller,
lighler, and easier to use mobile equip
ment. The price of 549_95 is quickly
repaid in both safety and convenience.
Hearh Company, Bemon Harbor Mf
49022.

HAM RAD IO CENT ER'S
HAM KEYS

With the gran ting of Novice pnv
ileges to Tedtnician class licensees. the
Novice bands ha~ become consider
ably busier. Manufacturers are doing a
booming business in hilto band trans
ceivers and related a" nories, in
cluding keys.

The Ham Radio Center in St. Louis
MO manufactures a line of keys that
are called, in lerestingly enough, the
Ham Keys. There are t wo basic
models, Ihe HK·1 an d the HK·J. The
HK-l is a dual rever scueeae paddle
designed fo r use with an y electron ic
kever. Th e paddles are easi ly ad just·

dynamic range was outstanding, allow
ing me to $Quelch out unwanted
repeaters that other radiOi received
with the $Quelch fully engaged.

The TR·74(lQA comes complete
with moun ting bracket, microphone.
and power cable. The mount is unique,
with guide slots on both sides of the
radio. and clamp snaps to secure it.
Haspl ike protrusions eKtend from the
sides of the rad io . allowing you to
padlock the rig into the car il desired.
Most users wi ll probably choose to
take th e T R· 7400A with them, and
the brac ket makes for easy removal.
The device includes an angle adjust
ment. allowing lor t ilting the rad io in
accordance with your dashboard. By
some standards the Kenwood is large.
measuring just over 7 inches wide by 3
inches high and just over a foot deep.
It _i!tls about 6 pounds. but I had
no Irouble mounling it in my small
spans car (as the photograph indio
cates' and did not find its sin or
_i!tl t objectiortable. To the conlrary,
the TR·7400A is a high quality radio
in the best Kenwood tradition [a
trad itio n established b y the TS-520
and rein lorced by the TS· 820). At a
price under $400 it wou ld be less than
honest to deny Kenwood 's new 2 m
rad io is one hec k of a deal ... in fact,
it's a stealll Trio- Kenwood Communi·
cations, Inc., " 6 East A londra Blvd.,
Gardena CA 90248.

Warren euv WA 1GUD
Auociate Editor

HEATHKIT HD·1982 MICODERT M
The process 01 using repeater lIUtO'

patch facilities while mobile has
al_ys been a lrustra ling eKperience.
Between holding in the mike button.
grappling for the tone pad, and at
tempting to continue to drive the car,
it o ften seems like at least three hands
are needed.

The Heath Company has vastl y
simpli lied the situation thro ugh the
in tro duction of their HD·1982
Micoder. At fir1t glance, the unit
looks like a standard microphone, but
the surprise comes in turn ing it over.
Built into the back is a miniature tone
pad. Suddenly, making a call from t he
ai' bum is I much easier proceu.

The Micoder is an easy one l!Wf1ing
kit. Although awmlbly is not too
dilficult, it does require a steady hand
and iI li9flt touch since the parts are
crowded together on a rather small
circui t board. The circuit consists 01
lo ur Its, a lew resis tors and capaci
to rs, and an LEO. 8 y the t ime yo u
add the micro pho ne element, 9 volt
battery, and tone pad, you end up
with a packed case, giving you a
handlu l that 's just a hai r larger than
most mikes..

The ci rcui t is simple and stra ight·
forward. The tones are Qf!Oerated by
two NE555 t imers. one lor high tones.
one lor low. The pad itself is a
minia ture tactile ty pe that makes it
eesy to be su re that you actually hit
the bunon. Another hme eKt'l is an
LED above the pad that tells you that
a to ne has been generated. Warning
... be very careful when bending the
LE D to fit it into the circuit board. I
brok e two o f them.

The microphone itself has no t been
sk imped o n . In tact, t his high imoed-
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YAESU SERVICE MANUAL
AVAILABLE FOR

FT·101 SERIES
A 200 page technical service

manual, written in layman terms,
covering the various model, of the
FT·101 series transceiver" is available
from Yeesu Electronics Corporation
of Paramount, Calif. , and their deale",
throughout the United States.

Available in February, 1971, it i,
pr iced at $25.00 U.S. ucneo. F.O .B.
Paramount. Send orders to (or you
may contact their U.S. dealer organi·
Ultionl : Yaesu Electronics Corpora
rian, P.O. B())( 498, 15954 Oo*"y
Al'B'flue, Paramounr CA 90723.

Model WP·641 consiltS of four 8"
00 cavit ies with the BpBr Circuit and
is designed for use with duplex sta
t ions in the 144 ·174 MHl band when
the Tx to Rx freq uency separation is
500 kHl or more. It provides band
pass charilClerist ics near the pISS fre
quencies and beod-reiect cavity char·
acter istics at the frequencies to be
attenuated. Superior Tx to Rx isola
tion is a feature 01 the new model.

For additional info rmation contact
Wac-om Products, toe. P.O. BOil '31ll,
WlICO TX 76110.

W.com', MO<hI WP-$41.

suppression of IpYrious and sidebllnd
no ise between IIOd adjlcent to ttM
duplex frequencia. particularly when
the duplex frequenc ies ara clate
spaced. A petent is pending on the

new cin::uit.

T1w CurTis SYSTEM 4000,. t:ompursr dnig,.d ./»cific.lly for t'- ""m

BpS r CIRCUIT DUPLEXERS

WlICOm Products, tnc. , 01 Waco TX
has announced a new line of duplexell
which include the use of a new exclu
sive circuit developed by the com
pany. WtMn used with a high a filter,
lhe " BpBr Circuil" provides superior

OK Tool" new Wire·Wrapping Kit
INtures . Iected items of particular
value to the prototype engineer and
hobbyist alike. It includes I unique
new wire·wr8Pping tool, a roll of
Wire-wlllpping wire, and pre-stripped
wire in 4 popular lengths.

The tool, Model WSU·30. i, a
combinat ion tool that WOIPS snd
unwraps 30 AWG 10, 25mm) wira on
.025 10 , 63mm) square pins, plus strips
30 AWG wire u,ing handy built·in
nripper. The wi.. is top quality
Kvnar~ (Pennwalt\ insulated silver·
plated copper. Supplied in the kit are
a 50 ft. 115m) roll plus pre-cut and
stripped wire in insulated lengths from
1·4 inches (25·1l)Qmm) stripped 1
inch (25mml on each end. Available
with blue wire as Model WK·2B, white
wire as WK-2W, yellow wire as
WK·2Y, and red wire as WK-2R. Con
veniently packaged and available for
immediate delivery from OK Mschine
snd Tool Corporstl'on, 3455 Conner
Stnttlt, Bronll NY 104'5.

....1-, :
IQ II, ,
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OK Tool', _ Wi,.Wrapp;ng Kit.

Curti, EI«tro o..-ices, Inc., Box
4090, Mounrsin View CA 94040,
(4 15) 964·3136.

OK TOOL WIRE·WRAPPING KIT

the tr..,sformer, and consilt of h.Ird
drawn .. 12 copper wire with hooks lilt
tM end, ready to be soldered to the
antenna sections.

In ICtual U$!. the transformer
worked Willi . The dl!Y ice was tested
with I long wire inverted " V" beam
on twenty meters, and no tune-up or
operat ing problems were observed.
One operator indicated that the
receiver no ise level wn lower when
using the antenna with the Greene
transformer, ill compared to one with
an unbalanced COilX feed arrangement.
Possibly this was due to del::reased
outer shield pickup in the antenna
system using the Greene transformer,
which allows the dipole to be cor
rectly driven as a balanced dl!Yice. By
anv standards, the Greene air wound
transformer performed exactly as
advertised, and no problems were
encountered. Greene In'ulsrDr,
W1 ·CPf, 3 Pilgr;m Drive, Bedford NH
03102.

John Molnar WB2ZCF
73 MaQalinll Staff

TH E SYSTEM 4000
A computer system designed

specifically for the ham operator has
finally been developed. Curtis Electro
Devices, Inc., has int roduced their
SYSTEM 4(X)(), a tum-key mlmccm
puter oons;isting 01 CPU, keyboard,
lK of RAM, input and output port..

and TT Y serial interface. The syltem
also h.Is provision for up to 8K of h.Im
applications progams, which lire con
tained on PROM. The self·contained
system also has provision for ecceot
ing four additional PC cards, com·
pettbte with the popular Altair bus.

The system presently supports the
following programs: iln automatic
Morw code reader 16-XlO wpm), I
soft_Ill paddle keyer, a keyboard
keyer with 200 character buffer, and a
lull or h.Ilf·duplex ASCII terminal.
The monitor device, a TVT 0<" Tele
type, is not included with the billie
compuler. General programs such •
an 8K BASIC are also available.

A general h.Im applications module
is also avail/lble for those already
owning a computtr capable of sup
porting the Altair bus sy5tem . This
module supports the features of the
SYSTEM 4OOCl, and is called the
HAM·S100.

The de,,;ces are aVlilable from

GREENE INSULATO R AIR
WOUND TRANSFORMER

Greene Insulator has introduced •
new air wound trlilnsformer that
doubles as the center teedpoint for
wire antennas. This device is destined
to replace the old egg insulator/taped
coax mess that usu.lly adorns the
Ieedoolnt of amateur dipoles and
inverted "V" antennas. The trans
former, which is air wound with # 14
wire, not only provides a 1:1 imped
ance match between antenna and 52
Ohm coaxial cable, bUI also serves 81

the "start point" for any wire anten
na. The Greene transformer is con
Itructed of high impact polystyrene,
and is virtua ll y indestructible. The
face 01 the 4" x 3" "egg" is clear,
allowing the user 10 see the coil inside.
An eveiet is moulded into the top for
l!lI!iy antenflll support (h.andy 10<"

inverted " V"s), and the coi l is ter
minated with I Itlndard PL·259
connector, complete w;lh waterproof
gMket. It i, impossible for this device
to leak. The ends of the coi l extend
Ibout two inches from each end of

yt How shlidts. In ordtr to ~nt
tamPtrinl}. the hoI.l",·tdv.nce IIOd
minutes-acIYl1ncl!1 switches .. diltbled
whtn the d isplllV is bl.nked. With
ignition or lights off, the d ispl.y hlrm

off but c.n be .ctivated by closi ng a
SWitch. Th is teat u.. minimizes power
consumption in port.ble .pplic.tions.
A built-in 6 pin edge connector .nows
easy inten::onnect ion to the module.

The MA1003 12 V de IilUtOmot;1I'll
clock module. p riced et 525 in lots of
100, is /lVa il.b le from stock through
Nation.1 Sem icondUCtor Corporat ion
eoo its fr.nchi~ d istr ibuto"'. N..
tion.1 S.m;conductor Corpoflltion ,
2900 Semiconductor Drivtt, $.tnt.
Clm CA 95051.

1M GrHnfI t.r to 30 MHI ;mI}«Jllnce
tflln.former.

ThfI N.t;onM s.micondlJC1or digit. dock modult.
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THE POWEll OF TTL BUT NO' SPEED PENALTY
$0,)6 22 $0 .38 124 $2.$0 1611 $1.87

0 . ) 6 27 0.)8 132 1. 50 169 1. 81
0 . 36 30 0 .36 1)8 1. 38 175 1.35
0 .42 32 0.38 139 1.38 22 5 1.38
0. 38 37 0.53 155 1.38 258 1.38
0 .)6 38 0 .5) 151 1. 25 273 2 .25
0 . 38 42 1.25 160 1. 85 367 1.00
0 . 36 74 0 . $6 162 1. 85 )68 1.00
0. ) 8 75 (1 ,85 16) 1. 85 317 1.88

J US T IN ' 74LS14 $1.3 85." .

1.25
1 . 0 0

I • 2 5

."I • 2 5

."1. 5 0
1. 5 0
2. 5 0

2 .25
I .00
1. 0 0

."...
~ .5 0

REGULA TOR
REG UL AT OR

OP AIOP
NEGAT IVE
POSI T IVE
OP AIOP
OP AIOP
+ S VO~T REGU~A TOR

+ ~ VO~T , IA REGULAT OR
VOL TAGE CO MP ARA TO R
VOLT AGE COMP AR ATO R
H I I NPU T a OP AIOP
F AS T OP AMP

- 12 VOL T , HAL F AMP REG ,

Q UAO CO MPAR ATO R
+~ V 1 ,0, RE GULATOR
-s v IA REGUL ATO R
- ev 1,0, REGULAT OR
+SV 1,0, REGULA TO R
+ S V 1A REG ULATOR

+H V 1 ,0, RE GULATOR
+ I s v 1,0, RE GULA TOR
+ 1 6 V 1,0, REG ULAr OR
+18 v 1,0, REGUL ATOR

+ 2 ~ v 1 ,0, REG ULA l O"
+2 ~ V 1,0, REGULAT OR
AM/F M/SS B I F OE TECTOR
OUA~ 2 wAT T AUO IO AMPL IF I ER
MINI O I P 380
2 111 Auo r o AMP
DUAL LO NO i SE P RE AMP
STEREO L O NO I S E PREA MP
H I - S L EW OP AMP
Auolo PO WER DRI VER
TI ME R
P HAS E LOC KE D LOOP
Ve O/T R I ANGL E S OUAR E OU T
TO NE DECOO ER/PLL
P REC IS IO N REG ULATOR ISO MA
P RECISION RE GULA TOR ISO MA
I NS TR UMENT A T IO N OP AM P
V I DEO AMP
OP AMP
OP AMP
DUAL T ~ I OP AMP
OP AMP
SEE 5558M

BAL ANCED MO DUL A TOR / OEMOD
PRE MIU M OP AMP
SE E 5 5 5 8 M
SEE 1~960

T RANS I S TOR ARRAY
TV S O UNO SYSTE M
TR ANSiS TOR ARR Ay

H IG H GAIN OP AMP
QUAO LO N OI S E OP AM P
50 MA t TR ACK I NG RE GU LA TOR
200 MA t TR ACK I NG REGU\..ATOR

200 MA t i S VOLT REGULA TOR
PROGR AMMA BL E OP AMP
DUAL LO NOi S E OP AMP
DUAL 74 1 OP AMP
SEE 1~ ~ 6 M

DUAL 7~ I OP AMP
vco SI NE/S O/TR I F UMC GEN

"6 DC Vol t ranKe.
"3 DC current
' S M: RloIS r ansu
' 2 om" ranaes
' _20 to . 22 dB
' Incl udes 34" t u t

leads
' ZOm!V DC
"10m/V AC
"50 uA _ ter
"Oh... adjust
' S~" x llj" x 1 5/s"
RequiTe. 1 " M" cell
(not included).
Please add $1 for

shipping and
hand l ing ,

.--

Ju.iit b~~oJlt tJL,U, o.d "",-nt to 73 , ""'- MIlo.ged to get ~

gUM dm C~ ttW=l ~bUp4--:- The.u M e both ~ o.nd
1 bg tyl't4 . w<..th the ~tntVl tVlJlli.=l ~onnec..ttd co
the gJw,,~d lu,g. At thU puce thVlt '~ "0 cIloi~t o!
type, but ""'- did~' t think you' d ...u.d••. """,'~ " 6i>te
time :w picJ> up "" "uol\b>ent 01 thue olt - u.iitd
pit~U 01 w ....tJumi~ Iwttiavte. ~ott : .u. "",~t <Uo 
ao.u...enta the "wni>Vl 06 1 t ug aOr.ipl> ia g~ea.tvt tluIn
the "wni>Vl o~ 6 t ug aWp~ ) .

:i 814.99

Easie r t o b uild --- all part s e xcept x f rmr. br idge . and
filt e r caps mount On the PC board . Ove rvo ltage pro
tect ion. RF b ypa s s i n g , c hunky tran s f o rmer. backed by
years of exper i en c e in the design of powerful suppli es'.
Our l atest is our gr estest . ..we're aure you'l l l ike it,

*12 AMPS VIm 507; DUTY CYCLE.

sill RCA 2NS470
.ill RCA TA8401
.i.. RCA 2N6269
fact or y select
part--1 N6269

12V8A

frequencies ga i n and
giving higher ou tp ut

~~F~IG B

310111'1,_.
1.251'1
I. 511

L~

2.511
5.511
7.511

FIG A

--- PLUS POSTAGE---

xu
~e,
0 ", .

3 . 5111
'.W
'",..

Foe op~ r ation at lower
e ff ici en cy are h19Mr,
power.

$4.95 A
$5 .95 B
$6 .95 B
$7 .95 8

RF POWER
TRANSISTORS

$39.95
~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ***•••••••••• ,•••••••"

"CIe"er buyers reques,* our free flyer"



SPECIALS FROM ~GfU
eleetroruei

F.;rchild VHF " . e K . ler Ch ips NEW
llCOtFC H,9" S~d DIU-I 5·4 Input no/_ 15,40

Motorol., MotOHl'Clt ~io _ Mpl T)'8AT S~_95 f OB "-ni.llC05DC I GHI Count t . 0 .,,0. by " 74,35
llCOSOM 1 GHI eo."Ur Di, ;ft by 4 110.500 -llCOt>OC UHF PrtiUl ltr 7500 MillO T,1lt ft,p/llop 12 .30
llC24DC 0....1 TTL veil """" " Me4024' '" Yolo.ol. MC144 10CP CM OS ton. G....r.to' .~

, ... try,,,,
"llt440C P!'IUt Ff"fq . o.tK tor """" IS MC4044P aee ....01""••urMbrd d...1 f~roc:J Itl.p/MMIo dialing , ;g",,1. D j~', ~p,1I ,blr withncseec Eel veM 4.53 _ 12 k~ Cl\oInfric p,ad•. Kit inc:1vdH the 101Io1o'''9.nceec bOO MHI ft ,p/ftOP . ,t h rfltl 12.30 , IIIC14410CPllCtllOC 1 GHI 248 /2S6 PrtiUl l.. 2'HO

uceec 6500 MHI ' ...sult. Di.,1It b, 10/11 111.00 I Touth TOM Pad
llCWOM ....... IS .bow tlCtpl llI il . _"011 24,00

I
I 1 MHI Cryst. l

llC'JlDC !lOS Mill PrtSUIIt. Di.i. b, 5/& 16.00 I P, j"lrd ( ilUl lt ~rd I F""" H.", Rl di, ~pt. 1'f751
l1"lOM "".... Is ,bow t"tpt Mit ... , ion 2400 And . 11 D!.Mr part. for .ntmbly.
95H'JO DC 3SO MHz Pr6Ccll lrr O" ,de II)' 10/11 '" $19.95
95 H'JOOM \oll"'" IS ,bow ••",pt Mil. ... rlion 16.50
95H910C 350 MH z P'Hr.a lH Oi.ide b, 5/6 950 hirc hild 9SH90DC Pr..nle r di.,df b, 10 to 350 MHz. Will Uk. ,n, 35
95H910 M s,a .... IS ,b_ ..crpi Mil. ....~i on 11>.50 MHz Counl• • 10 350 MHz, KI I il\Clulln I.... fOIlO.ing.
T.I, TMS4000/CZl07. 4K RAM 19.01 I 95H900C

I 2N5179
B. tt. , l.. 2 UG·88/u BNC' I
NI-CAO's AA eens 1.25 . olu at 500 m. h•. SO,49 I P.i"l~d Circuil Boa.d
G. I·Ceil 12 oolh at 1.5 Amp Hr, # GC·1 21S 51'1,"5 Alld all oiM. partl 10' ' 11~mb ly ,

Cry~I. I~ J UST ARRIV ED! Thel~ r.diO)\ h",~ JUlt b. en 52".95
1 ,000000 MH I 4.95 pull, d out of le..i(~ . Su up for app, o• . 150 MHI
5,000000 MH z 4.95 Clean, All IUMS Included , No aCCUlorin. p , icu F. irch ild llC90DC Pr..c. l.r di,id. b, 10 t o 650 MHz. Will l. k, any 1>5
10.000000 MHz 4.95 F08 Phc.ni •. MHz Counl~r 10 650 MHz or ",it h a 825..0 it ",ill di.i~ by 10/100 10 1>50 MH"
)579.545 KC 2.95 MOlOrola 1,143 GGT $4....5 Thi~ will la k. a 1>.5 MHz counter 10 1>50 MHI, Kit includ.1 tee fo ll o"" n~

GE TPL $'19.95 I llC900C
CE MT·)3 53'1.95 I 2N517'1
Colli'" 26U $150,00 2 UC·88/U
CBS Labl ModitIlIlI, AUOIMA,X $115.00 I MC7805C P 1 p.;nl.d Circuit 8oa.d alld all at"". p"ts fOt' ISI.mbl,.
C8S I.Ibl450 $315,00 I B.id~ 825'JO ,lid 55.70 to 10U.1.
Gil. CBn C...... ilfml $15,00 $59,95

11.1 MH, c._it Ut..- TRANSFORMERSMuR." SFWIO,7 MA _. _..... _. _.....•.....• $3.95
F-2IA 1>3vct at 10 amps 5.71
F.IBX 1> .3otct at I> AmI" ".Joh.nson a nd Johnson F_'13X 65. 10 40w at 7SO rill. )53

Tr imm.r C.pec iton r .92A 1>50 10 4O'v at 1 amp ",F.rrit e Beads F.91X 1> .5. to ao. at }oo rill , 2.72
1 10 14 pf . $1.95 l2 I. ." • H-51X IlO l,&tion nmc It )5.a , 280
I t 0 2O pf. $1.95 120 f. ' " M"I 0·2 6." It 33 a~ 4 95

6.50 It ) .) ''''PI
C·'112-034 22-.c1 .1 200 l1li .

110 .1 250 "". 1 ,49

FET's
B[-1243)-001 30w It 15 rill . ..
C·404·024 18-.c1 .1 400 rill . 1 ,49
8GH-9 6,3.cl at 10 ' '''pl

2N)070 1 ,50 "'... .sc MFE3OO2 335 Il5 .ae .1 100.. 1IO I,&IiOll 695
2H343b 2 25 2NS4b5 1.3 5 MPFl 02 " r-rorz 12V @4Aor24V ." 7 BO
2N345a ' ''' 2N5S65 5 ,45 MPFl 21 1,50
2N3821 1,1>0 3N121> 300 MP F4391 BO
2103822 1.50 MF E2QQO " U1282 250 Erie High Voltage2N4351 285 MFE2001 100 MMF5 '" DIODES210441 1> 1,05 MF[ 2008 4,20 401>73 1.)9 Power Supply2N4B15 1.75 MFE 2009 4BO 401>74 1.49

T5K.20'l ·000 H1270 C• •manium Oiod" S7.'l5/e

TUBES
Input 24,dt HE P170, 2,5A, 1000 PIV 54,95/20

output # 1 100 ~de - 1295
S~mt.ch 5FMS 20 K. 20KV, 10 ma ,# 2 400 od e +

2[21> 5.00 '" 6,95 7'184 4 '1 5 # 3 15000 ~dc fait r~co... ry $1.26 ea.
3828 4 00 BllA 9,95 B072 32.00 Sin: 3 th ». 2".21.4»
4Xl SOA 15,00 '131A 11 ,95 8151> H5 Tnil paWl" lupply ",a, u~d In •
4Xl 50G IBOO 584" 3200 '''' 9.95 CR T T~.mina ls
4CX250 B 24,00 6141>A '" 8950 5.50
4CX350A/832 1 35,00 bl4bB/B29BA '" 4_4OQA :ii9 ,95
OX415 25 .00 "" 7.95 4·250 .0. 2495 FANS
5728/Tl bllL 25 .00 '''7 35,00 4-125.0. 2095

1377 40 00 4. 1>5A 15 ,95 "-"0101 F.-I. Mod'USOOC 111 VA C. 60 liz. 19 • . . . . . . . . . . . . . . . _____ . _. .. . _.•.•. $1.95

RF TRANSISTORS RF TRANSISTORS
2NlS61 15 .00 2N55'JO ' ''' UIlFZ07 2.00 A"'llfff' 8lY90 22.SO I&M3OQ2 U 5
2NI562 15_00 2N38b6 JAN rx .., 2N5591 10 ,35 MRFZ08 • 10 .20 A~ ....m '" ..""" lBO
2Nl692 15 ,00 2N)'l25 '00 2P11S635 ... MIl F209 1235 M5C 2001 2<>00 MM33J5 7.00
2Hll>9) 15 .00 2P11)'l27 "" 2N563f> 11 ,95 MIlF231 1.85 esc xco 2<>.00 .."" ''''2N2f»1 ' 20 """ '00 2N5b37 20 70 MRF238 855 MSC 3001 2<>00 ..- 1 43
2H2857 LBO 2P11)'l5O 2f>25 2Pi1Sb43 2070 MIl F450 16.55 .'''00' 2<>00 ..- 1.24
2N2811> 12 .35 21i3%1 '" 2 N5b41 ." MIlF 453 19 .55 MSC 80205 20.00 MM4001 ,,,
2N2880 25.00 2P114072 170 2 NS643 2010 MIl F504 6.75 M!;C BOZO!> 2<>00 MM4003 1.85
2P112927 7.00 2H4073 2 00 2N57b4 21 ,00 .... Il F509 '" MSC 80255 20.00 MM403b '"2Pi12'l47 17 .25 2N4135 200 2NS841 1100 MIl F51l '" Fairthilll 5[70Sb '00 MMe044 ' .00,."" 15 .SO 2104427 1 .24 2P115842/MMlbll7 "" .... RF621) 27 ,00 MMI051 ' .00 MM4545 '00
2N2'l49 a.sc 2N44'O 2<>00 2N584../ MMI 622 1950 MIl F8004 '" MMl~ 32.20 .."'" 2.15
2N2950 ' .00 ,..- ,,, 2N58!>2 " 00 IO[P5301)/75 295 MM1SSO 10.00 MM1552 "'.00
2N32B7 •.'" 2N4951 .'" 2N50042 4950 H[P53014/71> 4.'15 MM l601 s.se MM1553 " '"2N3300 1.05 2N5070 1380 2105'122 10 .00 H[P53OQ2 11 ,03 MMlbll2 7'" H[ PS5021> , .ee
2N)302 1.05 """ '" 2Nb080 545 HEPS3003 '''' MMlbl17/2NS842 8,1>5 M5C 80251> 2<>.00
2N3)07 10.50 2N5108 390 2Nb081 "0 HEPS3005 955 MM161 4 2,75 ere 01·28 20.00
2N3309 '" 2N5109 1.55 2Pi16082 11.2 5 H[ P53OOb 19 .'JO MM1620 17 .50 CTC 010·2B 2<>.00
2N3375/MM3375 7.00 2N5177/MIlF5111 20.00 2Nb083 12 .'15 HEP53007 24.95 MM1622/2NS8 49 19.50 CTC [l· 28 20,00
2N35S) LBO 2N5179 " 2NI>084 1495 HEPS3008 2.18 MM l b61 15 .00
2N3571 4.10 2N5160 " 2NI>0'14 5.75 IlEP53010 11.34 MMlb69 17 .50
2N3818 1> .00 2N5184 2N1>0..5 l U 5 RC A TA 7994 50.00 MM1 943 3.00
2N3824 3.20 2 NS211> 47.50 2Nb09b 1.. 35 IlC A 402..0 2.48 MM21>05 ' .00
2 N3866 1.09 2 N55B3 5,1>0 2N60'l7 28,00 KW ron K2121> 5.50 MM 2b08 '00
2N381>1> '" 4.14 2 N55B'1 460 2N611>1> 85,00 K~rl.on K81>008 5.50

~GfU
2543 N. 32nd STREET

II]PHOENIX, ARIZONA 85008 ........""',•eleetroruei PH. 602·957·0786
NO C.O.D.
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USING 3M DATA
CARTRIDGES

...--DIGITAL DATA RECORDERS......,

MOOEL 3M3 - $1 99.95
(Price increases to $220 effective 1 A p r il 1977)

2510 (R) CONTROLLER - $190.00

MODEL 3M 3
Feat uring t he radically new " Uniboard" met hod of construction
fo r data cartridge drives. The major computer makers are
changing to ca rtridges at a rapid pace because of the freedom
fro m binding and greater data reliability. Operates in the phase
encoded self-cloc king mode which provides greatly enhanced
freedom fro m speed variation problems and allows 100% tape
interchangeability between units.

Uses the 3M Data Cartridge, model DC 300. This cartridge
contains 300 feet o f .250 tape in a sealed plastic container. Using
four tracks you can record nearly 2 megabytes of data on a
cartridge.

2510 (RI CONTRO L LE R I BOOTSTRAP ELiMINATO RI
This is a complete 8080, 8085, or Z80 system controUer. It
provides the terminal I/o (RS232, 20 rnA, or TTL ) and the data
cartr idge 1(0 , plus the motor controlling para llel I/O latches.
One kilobyte of on board ROM provides turn o n and go control
of your Altair o r l msai. No more bootstrapping. Load s and
Dumps memory in hex on the terminal, formats ta pe cartridge
files, has word processing and paper tape routines. Best of aIL it
has the search ro utines to locate files and recor ds by means of
six, five, and four letter strings. Just type in the file name and
the recorder and software do the rest. Can be used in the BiSync
(IB M), BiPhase (Ph ase Encoded) or NRZ mode, with su uablc
recorders a nd interfaces. $190, wired and tested; $160, kit form.

SPECI FICATI ONS:
Full software control of record, play, fast forward and rewind.
LED indicates inter-record gaps. EOT and BOT are sense d and
a utomatically shut down recorder. Feedback signals send reset
and int er-reco rd gap signa ls back to the computer so that
software searching for inte r-record gaps at high speed can be
accomplished. Can also be operated manually by means of the
switches on top which parallel the software control signa ls.
$19 9.95 until April I , 1977. $ 220.00 after April I, 1977.
Includes Phase Encoder Board (AC I) .

FOR 8080. 8085, A ND Z80 USERS
Comes co mplete with software listing for the programs in the
2SI0 (R) ROMs. Can be controlled by any of the commonly
used I/O boa rds. Sen d for complete documentation and int er
facing inst ructions on 3M3 and 2510 (Rl ($3.00). These
programs provide full software control.

A UD iO CASSETT E INTERFACE tAC O
T his is the phase encoding board used in the 3M3. Add itional
components on the board enable you to use audio recorders in
the KC standard or the new PI-: 2400 (2400 baud) systems. Can
a lso be used for Tarbell if you have an 8251 In tcl I/O chip.
Required if you use an audio cassette with the 25 10 (R) above.
$50, wired and tested; $35, kit form.

For 6800 User>: Software programs and I/O board for 5WTP arc
under development. Limited software available no w. Ask for
6800 data with 53.00 Docu men ta t ion package. These programs
will provide full software control.

CA R TR IDG E AVA I LABI LI TY
Cartridges are made by 3M, lTC, Wabash and others. They are
available at a ll computer supply ho uses and most major
computer service cen ters. We can supply them at normal current
list prices.

"COM PUTER AID" and " UNIBOARD" are trade ma rks of the NAT ION AL MULT IPLEX CO RPORATI ON. Th e 3 M
Data Cartridges are covered by 3M Patent s and Marks. " UNIBOARD" Paten ts Pending.

O VERSEAS: EXPORT VERSION - 220 V- 50 Hz. Write factory or - Megatron. 8011 Putzbrunn, Munchen, Germany ; Nippon
Automation 5·1 6-7 Shiba, Minato-Ku, Tokyo; Hob by Data, FACK 20 012, Malmo, Sweden; G. Ashbee, 172 !field

Road, London SW 10 ·9 AG.

NATIONAL MULTIPLEX CORPORATION
3474 Rand Avenue, South Plainfie ld NJ 07080, Box 288 . Phone (201) 5 61·3600 T'N X 710·997·9530.

For U.P .S. delivery , ad d $3.00 . Oveueas and air shipments charges collect . N.J. Residents add 5% Sales Tax. WRITE or CALL
for further info rmation. Phone Orders on Master Charqe and BankAmericard accepted. I,,!!!!!!!!!!!

: .. ' ."tUOI I
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Mickey and Foxy Ferguson
POBox 11104
Challa nooqa TN 37401

Save Time

- - isn't that what
computers are for?

+Mikbug is a registered trademark
of Motorola, Inc.

program before telling
Mikbug to load it. The
WA4K DC as will search a
tape for the desire d program,
loadi ng only the one you've
chosen. This IS but one
feature of the as.The reason
I felt the need for an as is
twofold : First, [ happen to
be lieve that a computer
should do as much as possible
because second, I'm lazy. The
WA4KDC as is not mea nt to
replace Mikbug but to be
used along with it.

No listing has been pro
vide d wi th this article.
Instead, a du mp has been
provided. This was done in
the hope that Wayne would
fi nd room to print it, as a
dump takes up less page space
than a listing of the same
inf ormation. Should you
desire a listing, the as itself
can provide you with one!

As the as was writte n for
my system, several assump
tions are made:

1. The Mikbug monitor
ROM and its associated
128 byte RAM are in
place in the system.
2. An SWTPC CT·1024
is used as the control
terminal.
3. Tape read and wr ite
faci li ties are available at

usi ng a computer (no boot
strapping. just turn on the
power) , but leaves much to
be desired. Mlkbug wi1lload a
program from tape, but if
you have several programs on
the same tape, it loads the
first one it encounters. You
still have to find the desired

Micro asa

much more powerful and has
morc bel ls and whist les. The
Mikbug" monitor In the
SWTPC M6800 is an example
of a nice tittle monitor; it
removes much of the work of

with

S O what's an operating
system (OS) and why do

I need one? I don't actually
know the "dictionary " defini
tion of an as, but my under
standing IS that an as IS

rather similar to the fami ly of
programs we commonly call
monitors, except an as IS

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
OOAO
OOBO
OOCO
0000
OOEO
OOFO

42 4C 4 F 43
42 4 1 53 49
40 49 4B 42
45 04 20 54
4F 52 59 20
53 54 4F 50
00 5B 7E EO
43 20 EF 8E
8 0 E3 CE 00
04 CE 00 27
CE 00 32 80
04 80 3B 20
BD 0 1 5B 20
26 05 BD EO
26 03 7E 02
SF CE 00 00

4B 20
4 3 04
55 4 7
41 50
3F 20
04 53
7 E 80
AO 42
16 80
80 CC
CO CE
BE 8 1
EE 8 1
E3 20
00 8 1
BD EO

4D
44
04
45
04
39
FB
BD
DE
eE
0 0
43
4e
DC
SA
7E

4 F
55
52
04
54
04
eE
E7
eE
00
3B
26
26
6 1
2~

eE

56
4D
45
SA
4F
10
00
eE
00
32
BD
03
05
52
eA
00

45
50
4 '
45
04
16
5e
00
'B
BD
BB
7E
BD
26
BD
47

04
04
44
52
53
04
20
00
BD
eA
BD
0 1
0 2
0 3
03
BD

43
4e
04
4F
54
OD
F6
BD
D9
eE
El
40
11
BD
BA
00

4'
49
57
20
41
OD
BD
EB
eE
00
Ae
B'
20
0 2
20
6C

4e
53
52
4D
52
OA
F4
eE
00
2e
B'
44
E5
A6
e5
BD

4e
54
49
45
54
04
eE
00
20
BD
42
26
B'
B'
BD
EO

20
04
54
4D
04
eE
00
OB
BD
e2
26
05
4D
57
00
47

0100
011 0
0120
0130
0140
0150
0150
0170
0 180
0 190
0 1AO
0 1BO
01CO
0100
OlEO
01FO

FF AO 00 BO
AO 02 BO 00
04 FE AO 02
39 08 FF AO
CE 01 00 FF
AO 04 80 CO
4A BO EO 7E
BD El AC 8 1
27 19 CE AO
20 09 BD EO
CE AO OC 80
FF AD OC 33
OF 80 06 80
20 OE 80 16
84 OF 8B 30
OC C6 FF E7

00 67
67 CE
A6 00
02 FE
AO 00
BD 00
ce 00
53 26
OC 4 F
55 B7
1C 5F
5C Cl
04 B6
08 A6
B1 39
00 ce

eE
00
Be
AO
eE
SF
16
07
AB
AO
FE
10
20
00
23
3F

00
50
AO
00
CO
7E
BD
eE
0 1
oe
AO
27
20
Bl
02
E7

4A
BD
04
A7
00
0 1
00
00
A7
7F
oe
B5
2 1
04
BB
0'

BD
00
26
00
FF
00
6e
5e
01
AO
BD
37
A6
26
07
BD

00
6C
06
OB
AO
0 1
SF
BD
B6
OD
l B
eE
00
F7
FF
05

6C
BD
FE
FF
02
BD
37
59
FF
eE
5e
00
BD
39
AO
33

BD
EO
AO
AO
eE
00
20
33
A9
00
el
5e
OF
44
'4
FE

EO
47
00
00
Dl
SF
24
39
0 0
5B
OB
BD
A6
44
37
AO

47
FF
A7
20
50
eE
SF
Bl
A7
BD
26
' 6
00
44
eE
14

FF
AO
00
El
FF
00
3 7
46
00
35
F9
20
OB
44
eo
39

;,Coj
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the control terminal,
and are under software
con trol.
4. An SWTPe PR-40
printer is used for hard
copy, and is located at
I/O slot # 3 (if your
PR·4Q is at another I/O
slot , memory locations
01EF·01FO will have to
be changed to the
address of the slot you
are using).
As it appears 10 thi s

article, the WA4KDC OS is
assem b le d to run a t
0000-03 EB, but it IS not
really inte nded t o be used
there. It was designed to be
placed into PROM (along
with your favorite version of
BASIC) and moved som e
where at the high end of
mem ory, OS 8COO and
BASIC CooQ.DFFF in my
system. All functions except
CALL BASIC may be used as
it appears here, but the OS
will have to be moved higher
10 memory if the CALL
BASIC feature is to be used
as will be explaine d later. The
reason the OS is shown here
asse mbled fo r the low end of
memor y is beca use the author
has no way of knowing where
in memory you will wish to
use it, and most people seem

to find it easier to relocate a
program from the low end of
memorv.!

The WA4KDC OS contains
several subroutines for the
purpose of o utputting data to
the PR40. They are eqoiva
lent to subroutines contained
in Mikbug and may be call ed
by user programs. They are
listed below by address along
with the name of the Mikbug
subroutines to which they are
equival ent.

01Cl - OUT4HS
01C3 - OUT2HS
01C5 - OUTS
0105 - POATAl
OlEA - OUTEEE

Once you have loaded the
OS into memory, set the
program counter (A048·
A049) to 0073 while 10

Mikbug; then type "G" to go
to the operating system and
begin execut ion. The OS
sho uld respond by issuing a
" ho me-up" and "erase to end
of frame" on the control

I RelC1Q!1ting the WA4KDC OS i$
made easy by using the BLOCK
MOVE and the LIST functions of
the as to identify those addresses
that have to be altered, even
thou~ relative addressing has
been used extensively .

terminal, then print the fol
lowing:

BLOCK MOVE
CALL 8ASIC
DUMP
LIST
MIKBUG
READ TAPE
WRITE TAPE
ZERO MEMORY?

The as will now respond
to the following commands:
" B" "C" "0" "L" "M", , , , ,
" R" , "W", o r "Z" (the first
letter of each function);
typing anything else on the
control term inal will cause
the as to repeat the above
cycle. Let's examine each
function of the OS in a bit of
detail.

llLOCK MOVE: Suppose
we have a routine located
A04A through A060 that we
wish to relocate to another
area of memory beginning
with a starting address of
0200. From the as marn
loop, we type B for the
BLOCK MOVE function . The
OS will then prompt:

MOVE TO ?1_ type) 0200
START MOVE? 1_ typel A04A
STOP? 1_ typel A060

The OS will then move the
data, leaving the data 10

A04A through A060 (in our
example) intact, and return
to the OS main loop to wait
for further commands. The
BLOCK MOVE funct ion will
move as Iinle as one byte or
as much as Yz of the available
memory. Th is function is
accomplished very rapidly
and irrespective of the
amount of data moved; it
appears to the operator to
instaneously return to the OS
main loop!

C,ALL BASIC: Typing C
while in the as main loop
causes BASIC to be automari
cally block moved from some
high location in memory to
the low end of memory
where it is to be used. (This is
the reason the as cannot be
located at the low end of
memory if the CALL BASIC
function is to be used - it
would try to move BASIC on
top of itselfl) The following
addresses should conta in the
information shown below:

0141..()142 - Address 8ASIC is to
be moved to (as in the " MOV E
TO?" of the 8LOCK MOVE tunc
t ionl
0147..()148 - Lo'Nllst addrea of
BASIC ROM
0140.()14E - Highest address of
BASIC ROM
0158-0159 - Staning address of
BASIC

0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
02AO
02BO
02CO
0200
02EO
02FO

0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
03AO
03BO
03CO
0300
03EO
03FO

A7 00 C6 37
39 BO 00 SF
BO EO 47 FF
EO 47 FF AO
05 CE AD DC
01 C3 FF AO
81 8E 27 14
25 08 84 30
AD DA 27 05
AD DC B1 AO
F6 86 00 7E
1E 86 3C B7
AC A1 00 26
AD 4A BO El
BO 00 5F CE
4A 80 EO 7E

BO 00 67 CE
EO 47 FF AD
47 FF AD 48
7E BO 2E CE
DE 80 DC 80
00 55 7E EO
39 FE AD 02
F2 AO OF 26
80 03 87 AD
24 CE AD OF
26 F9 FF AD
AD 04 26 83
BO EO 7E CE
00 67 CE 00
02 6F 00 08
00 00 00 00

E7 01 C6 3F E7
CE 00 4A BO EO
AD 02 BO 00 67
04 FE AD 02 FF
BO 01 C1 FE AD
DC BO 01 C5 SF
81 CE 27 10 84
81 30 26 01 5C
BO 01 Cl 20 03
04 27 02 20 A2
01 EA BO 00 5F
80 07 86 11 BO
F6 08 A6 00 81
AC A7 00 08 81
00 32 BO 00 6C
CE 00 32 80 00

00 50 BO EO 7E
04 BO 00 67 CE
86 12 80 E1 01
AD 48 FF AD 02
OA 80 DE 86 14
7E 5F B6 00 BO
FF AO OF B6 AD
04 Bl 10 25 02
OE CE El 34 BO
80 1F 80 10 FE
OF 53 37 30 80
39 EB 00 7E EO
00 38 BO EO 7E
50 BD 00 6C BO
BC AD 04 26 F8
00 00 00 00 00

01
7E
CE
AD
DC
BO
'0
'C
BO
BO
CE
El
D.
D.
BO
OC

CE
00
BO
DB
BO
E'
D..0
EO
AD
DB
B'
BO
EO
0'
00

00
CE
00
DC
AO
AD
Bl

"01
AD
00
01
20
20
E'
BO

00
'A
2A

"El
01
BO
0'
7E

0'
33
BO
EO
'7
00
00

01
00
50
CE
00
DB
20
AD
C3
00
27
CE
'2
'0
BO
EO

32
BO
CE
AD
01
'C
AD
BB
SF
BO
'E
00
.7

"39
00

2A FC E6 00
1B BO 00 6C
80 00 6C BO
00 5C BD 01
B7 AD DB BD
B1 8C 27 18
27 DB 81 60
OA 27 10 7A
FF AD DC B6
Bl AD 05 23
80 00 6C 80
AD 4A BO El
BD EO 13 CE
39 8E AD 7F
00 67 CE 00
47 FF AD 02

BO 00 ec eo
00 6C BO EO
AD 4A BO EO
04 80 22 80
7E 00 73 CE
Cl FF 26 F6
10 F6 AD 04
04 87 AD 11
CE AD 11 80
18 7A AD DE
AD OF 09 BC
5F CE 00 4A
FF AD 02 BD
AD 04 FE AD
00 00 00 00
00 00 00 00
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Upon complet ion of the
CALL BAS IC funct ion,
system control is given to the
BASIC interpreter instead of
returning to the as main
loop . This funct ion is also
accompli shed very quic kly
with the BASIC prompt
seeming to appear as soon as
the "C" command is typed 
no more waiting for fifteen or
twenty minu tes for BASIC to
load! (Tom Pittman 's TINY
BASIC and the WA4KDC
Operating System will fi t into
3K of PROM with room to
spa re! )

DUM P: Suppose we desire
a " Core Dump" beginning
with address 1000. Typing D
while in the as main loop
will cause the as to prompt
with:

START DUMP ? (we type) 10

The as will then print (usi ng
the PR4 0 ) 128 bytes in sta n
dard core dump format begin
ning at address 1000. After
dumping 128 bytes to the
PR-40, the OS looks for one
of three commands:

B - Dump t he next fra me beck
(lower addreul
F - Dump the next frame for
ward (nigner address)
S - Stop du mp a nd return co n
trot to OS mai n loop

J.. IST: The LI ST functi on
of th e OS. while similar to
the DUMP function, uses the
follo wing format: address . OP
code, opera nd. Suppose we
wish a list ing of 01BA
through 01BF. Typing L
while in the OS main loop
wilt cause the OS to prompt
with :

START LIST ? (we typel 01BA
STOP 1 (we type) 01BF

Assuming that we have the
as in memory locations 0000
through 03EB, the OS should
the n print (using the PR40):

al BA CE 005B
01BO 80 16
01BF 20 OF

Upon completion of the LIST
function, co nt rol is returned
to the OS main loop . It
should be noted that ASCII
encoded strings tend to con
fuse the poor OS. Once
beyond the st rings, it wi ll
usually recover rather rapidly.

.B.EAD TAPE: As men
tioned ea rl ier. the as will
search for a part icular pro
gram on tape and load only
th e d e sired pr o gram
(assuming the tape is for
matted with a header record
for ident ification see
WR ITE TA PE). While in the
as main loop, if an R com
mand is typed, the OS will
prompt with :

READ?

At th is po int , the as is
request ing the name of the
program you desire it to load
into memory. After entering
the name o f the program.
type a "Control D" to indi
cate to the OS that the entry
is co mplete. The as will then
turn on the tape reader and
begin searching for the
desired program. When it is
found. it will be read into
memory; everything encoun
tered on the tape before the
de sired program will be
ignored. After the program

has been read into mem ory,
system control is given to
Mikbug, so typing " G" will
run the program .

WR ITE TAPE: Th e
WR ITE TA PE function of the
as outputs programs to tape
in the following fo rmat :
header. header record, pro
gra m . progr am counter
start ing locat ion, three 59s,
trailer. The heade r, a series of
null s. gives a cassette recorder
time to reach normal tape
speed before any data is
out put to tape . The header
record (name of program)
ident ifies the program to the
READ TAPE function when •
at some later time. it is
desired to load the program
from tape. The three S9s
indicate the end of program
to the OS when the tape is
later read into memory. The
tra il er. a series o f nulls. is
add e d t 0 provide some
physical spacing between pro
grams on tape . Let 's assume
we have Star Trek in memory
from 0000 to I FFF, with an
ent ry point of 0 100. and we
desire a tape of it. Wh ile in
the OS main loop, we type
the WRITE TA PE command,
"W", and the as prompts
with :

WRITE? (we typel STARTREK
"Control D" ("Control 0" indio
cates end of entrv to the OS)
START TAPE ? (vve type) 0000
Uowest address o f program)
STOP ? (we t ypel 1F F F (h ignest
address of program)
START ? {we t ype I OHIO (p ro
gram entry point )

The OS will then turn the
recorder on , ge nera te the tape
(for matted a s dcscribed

above) , turn the recorder off,
ret urn cont rol to the OS main
loo p.

ZERO MEMORY : This
func tion will clear an y
amount of memory from one
byte up to the en tire RAM
mcmory in the system; it
appears to the operator to
per for m its task even faster
than the BLOCK MOVE
funct ion! The first time you
use the ZERO MEMORY
function, you may wi sh to go
t o the Mikbug memory
examine function and do
some random checking to
prove to yourself that the as
a ct ua ll y di d clear the
memor y! To cl ear the
memory used in the Star Trek
example above. type a Z
(while in the OS main loop,
of cou rse). Th is will cause the
as to prompt with :

START ZERO MEMORY 1 lwe
type} 0000
STOP?(wetypel lFFF

Upon completion of the
ZERO MEMORY function,
system control is retu rned to
the OS main loop.

MIKB UG: Th is funct ion
turns system control to the
Mik bug control loop. You
may. while in Mikbug, retur n
to th e WA4KDC OS by
typing G.

Al th o ugh considerable
e ffo rt has been expended to
assure that the WA4KOC
Operat ing System is "bug
free," and it has been running
on o ur system for some t ime
with no known bugs. we
would be most interested in
hearing about any bugs you
may find . -
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Richard B. Joerger WB4EHG
1330 W. 54 St. C-JJ2
Hialeah rt, 33012

PROM Message Generator for RTTY

- - keyboards are obsolete!

Address Output nate Reprasent s :

0 1 dit
1 0 'POC'
2 1
3 1 d.h
4 1
5 0 'POC,
s I
7 1 d...
8 1

T h is article describes
what started out to be a

simple CW identifier mainly
for repeater use. The circuit,
ho wever , c an easily be
changed to send almost any
length or type of message.
Some possible uses are a CW
ident ifi er, Morse code mes
sage generator, RTTY test
message generator (RYs, the
quick brown fox .. . j, RTTY
message generator, and an
automatic telephone dialer.

Three of the basic CW
identifier circuits have been
built. The fi rst one has been
operating in the WR4AKK
repeate r since Christmas of
1974. The second one was
built fo r WB4CCB, who uses
it to identi fy himself on
VHF. And, finally , seven
months after the circuit was
designed, I built one for
myself. I should mention that
the first two identifiers were
a combination of TIL and
CMOS logic. But, because
most hams are not yet famil
iar wi th the peculiari ties of

CMOS, I redesigned the cir
cuit using all TIL.

The Memory Unit
Fo r the memory unit, I

chose to use a f iel d pro gram
mable read only memory or
PROM. PROMs are now
appearing on the surplus
market at prices that the aver
age ham can afford. PROMs
are smaller and easier to work
with than a diode matrix, are
easy to design with, and 
believe it or not - most are
easy to program.

A PROM can be thought
of as a blac k box that has X
number of inputs and Y
number of ou tputs. What
goes on inside during opera
tion really doesn't need to
concern us at this point.
PROMs are sold with all the
output stages in the same
logic state, either 1 or 0.
Whether the output stages are
initially all 15 or l;J s depends
on the manufacturer . During
t he programming process,
you, the user, decide for a

AddrlK$ Output stlte Rep resents :

0 1
1 1 d.h
2 1
3 0 'POC'
4 1 di t
5 0 'POC,

• 1
7 1 doh
8 1
9 0 'POC'

10 1 do'
11 0
12 0 leller space
13 0
14 1
15 1 d.hI. I
17 0 'POC'
18 1
19 1 dan
20 1
21 0 space
22 1 dit
23 0 'POC'
24 1
25 1 d.h
26 1
27 0
26 0 word space
29 0
30 0
31 0
32 0
33 1
34 1 d.h
35 1
3. 0 space
37 1 dit
38 0 space
39 1 d it
40 0
41 0 tetter space
42 0
43 I dit
44 0 'P""

Addresses 0 through 10 send a C
Addresses 14 through 26 send a a
Addresses 33 through 39 send a 0
Address 43 sends a E

Table 1. Address locations and memory content to send Morse
code W.

Table 2. Address locations and memory conten t to send CQ
DE,
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Fig. 3. A modification to the tone generator of Fig. 2 to allow
one output (16 x 1) PROM t wo-tone operation for RTTYuse.

Fig. 2. The basic CW identi fier. This circuit features adjustable speed, adjustable tone, and up to
256 bits o f memory. The PROM pinout is for a Harris 1256, 256 x 1 PROM.
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Three-state PROMs have
an enable input which, when
it is taken high, wi ll force all
of the o utputs to a very high
impedance . Th is allows sever
al ou tputs to be bused togeth 
er . Three-state PROMs also
have internal pullup res istors
on the o utput lines. These
resi stors insure that when an
output is h igh, the output
wil l be close to +Vcc.

O pen collecto r PROMs
also have an enab le input.
Wh en this input is high , all of
the o utputs are forced off.
Open collector PROMs do

every address activates four
outputs. These outputs can
be any combinat ion of t s and
lJs and are program med separ
ately.

PROMs are avail able with
three types o f output stages:
Totem-pole, open collect or,
and T ri-state (Tri-state is a
trademark of National Semi
conductor Cor p. for their
three-state o utput devices).
Th e Tote m-po le out put
PROM is a new product just
released by Harris Semicon
ductor. It features a standard
TT L output stage.

output stage which is unique
to that address. The output
stages are tied to each ot her
in groups. That is, if there are
four o ut puts for each address,
all o f the output one stages
(for every address) are tied
together, all of the out put
two stages are t ied toget her,
and so o n. Even though the
o u t p u t stages for every
address are common to each
other, o nly the o utput stages
corresponding to the selected
address are active. Fo r exam
ple, fo r a fo ur output PROM

..

Fig. 1. A simple four input,
showing address decoding.

specific address what the out
put states will be and pro
gram accordi ngly. For exam
ple, if you want output o ne
to be a 0 for address 3, and
the PROM has al l outputs
init ially at 0 , yo u do not have
to program anything into
address 3 . If, however, you
want output one to be a 1,
you must apply a program
ming voltage to the PROM to
cause this o utput to change .
(For programming informa
t ion see the specifi c manufac
turer's spec shcet.] Once an
output has been programmed,
it cannot be changed. (Some
of the newer MaS PROMs
can be erased and repro
grammed, but the ent ire
PROM must be erased - not
just one word or one bi t at a
time.)

The in put lines to a PROM
are called address lines. Each
address selects o ne word . For
e xa mple, a 0 on all address
lines selects word zero . An
address is the sum of the
binary weights of the add ress
lines. Address line A(/J has a
binary weight of 1, address
line Al has a binary weight of
2, address line A2 has a bi 
nary weight of 4 , and so o n.
Fi g. 1 shows a four input
PROM and its address table.
This PROM has a maximum
capability of sixteen words,
with addresses zero through
fi fteen. For every input
address there is at least one
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Fig. 4. An expanded identifier. This circuit features adjustable speed, adjustable tone, and up to
1024 bits o f memory. The PROM pinout is fo r a Harris 1024, 256 x 4 PROM.

..

Each address, therefo re, will
be equal to one dit length . If
o ne lone address has a one
programmed in its output, it
wil l tu rn on the tone oscil
lato r for one clock period,
producing a dit. If th ree
addresses in a row are turned
on, the tone oscillator will be
turned on for three clock
periods, producing a dah. The
space between dlts and dahs
of the same letter is equal to
the length of one di t. The
space between letters of the
same word is three dits (one
dah ], and the space betwee n
words is six dits (two dah s],
For example, to store a W in
memory takes nine addresses
(Table 1). Since address zero
is on and address one is off,
the tone osci llator will be on
for one clock period and off
for o ne clock pulse, thus
for mi ng a dit. Addresses two ,
three, and fou r are on and
address fi ve is off, so the tone
oscill ator will be on for three
cl ock periods and off for one,
thus forming a dah. Table 2
shows the address locat ions
to send CQ DE .

I would suggest that you
program the first fi ve or so
addresses as zeros. This will
give a sligh t delay from the
t ime the generator is started
until the code starts roll ing
out. In a repeater, this delay

a 555 asta ble multivibrator
which serves as a tone oscil
lator. By using QI as a keyi ng
swi tch and key ing the Vee
line, the oscillator turns on
without producing a key
click. R2, the 50k Ohm pot,
is a tone control. The tone
frequency can be varied
between 100 Hz and 2.5 kHz.

An external tone oscill ator
may be used as long as you
properl y interface it to the
PROM output. Most PROMs
will drive ten standard TTL
loads (16 mA output); but , if
you are in doubt, check the
manufacturer's speci fi cations.

If you are building a
RTTY message generator , the
tone generator circuit of Fig.
3 can be used. This circuit has
two 555s, one to generate the
mark tone and the other to
generate the space tone. An
inverter is needed between
the PROM output and the
mark tone generator . The
fourth gate o f IC1 can be
used or you can add another
rc,

Code Programming

Now that we know how
the addressing is going to take
place, let 's take a look at
what each address is going to
do . Morse code is made up of
dits and dahs . Each dah is
equal in length to three dl ts.
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goes lo w, applying a reset
pulse to pin 13 of IC1 . When
pin 13 is taken low, pin 8 of
IC1 goes low, stopping the
555 clock, and pin 9 goes
h igh, resetting the 7493
counters. For example, to
send my call, WB4E HG, re
quires 6f) address locations.
Sixty is represe nted by ad
dress lines A2, A3, A4, and
A5 being high at the same
time . To reset at addres s 6Ii'
would requi re a four input
NAND gate. But, if I were to
reset at address 64 (A6 high
only) instead, I can use one
of the unused gates in IC1.
For addresses 61, 62 , 63 and
64, the PROM o utput must
be ~ . If the output were 1 for
these addresses, a tone would
be sent by the tone generator.
It 's a good idea to program a
few addresses low after your
message, to insure that the
message is co mplete and the
tone generator is o ff before
and dur ing reset.

Resistor R3 prov ides the
pullup current to the output
stage of the PROM. The use
o f th is resistor was discussed
earlier in th is art icle, When
the output of the PROM is
high , as it is when you wi sh a
tone output , transistor Ql is
turned on, which turns on
IC6 by raising its Vee line
fro m ~2 .5 V to ~5.0 V. IC6 is

...

.~ ,

not have inte rnal pullup resis
tors. To insure that the out 
put does go to a logic 1 when
we want it to, an external
pull up resistor must be con
nected from the output to
the -vcc supply.

A PROM wi th four inputs
and one output is called a 16
word by 1 bi t (16 x 1)
PROM. If a PROM has eight
inputs and four outputs (a
commo n confi gurat ion) , it is
a 256 word by 4 bit (256 x 4)
PROM.

Circuit Description
IC1 is a 7400, two gates of

whi ch form the 10 start fl ip
flop (Fig. 2). If pin 9 of le1
is momen tari ly taken low, pin
8 of IC' goes and stays high .
Th is high level tu rns on IC2, a
555 astable multivibrato r,
which provides the clock sig
nal for driving the coun ters.
At the same time that pin 8
goes h igh, pin 11 goes low,
all owing the two 7493 four
bit binary counters to begin
counting. IC3, a 7493, counts
on the negative transi tion of
the clock. IC3 addresses the
PROM from 0 (AO-A7 low),
to address 15 (AO-A3 high ,
A4-A7 low). Wh en the next
negat ive transit ion of the
clock occurs, IC3 changes
back to Ii' and IC4, anoth er
7493, advances to count 1.
This corresponds to address
16 1M high, AO-A3 and
A5-A7 low ). In th is manner
the PROM is sequentially
addressed starti ng at address
~ and endi ng at the maximum
address of the PROM . In the
case of th is 256 x 1 PROM,
when the co unters reach 255,
the maximum address has
been reached. At clock count
256 the PROM will be back
at address ~. The cou nters
wi ll continue counting and
the PROM will be addressed
throu gh its entire contents
again and again . To stop the
counters and reset them at
the end of your message, one ,
two, or three address lin es are
decoded with a NAND gate
to detect the reset address.
Wh en all of the inputs to the
NAND gate are high , ind icat
ing the reset address has been
reached, the gate 's output
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Fiq. 5. A combination of Fig. 2 and Fig. 4. This circuit features adjustable speed, adjustable
tone, and selection of two PROMs. Switch 51 selects PROM 1 or PROM 2. Each PROM has a
separate reset address. The PROM pinout for PROM 1 is (I Harris 1256. PROM 2 is a Harris
1024. I use PROM 1 to send my coli and PROM 2 to send my name and address.

Table 3. Address loc utions and memory con tent to send the
RTTY character R. Note that each RTTY character requires
fifteen addresses.
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soece to ne btartl
soece t one htart l
space tone Idata l
space [One (da ta )
m ark ton e [data]
mark t one (data)
space tone (data)
space tone (da ta)
m ark tone (da ta)
mark tone (data)
space tone (data)
space t one (d ata)
mark t one (stop)
mark tone (stop)
m a rk tone (stop)

Rep.esen ts:

address is back at zero again
and o utput three is t ied to
the tone generator. Li kewise
at address 76B; output four is
tied to the tone generato r and
the PROM is at address zero
again. This scheme allows
sending 1024 bits of data in
an unbroken st ream. Reset
t ing is done as before by
decoding the reset address
line with a NAND gate and
takin g the reset line of the
start fl ip-flop low.

RTTY Message Generator
To build a RTIY message

generator you can use either
the circuit of Fig. 2 or that of
Fig. 4 . Every RTTY character
consists of seven parts: a 22
ms start pulse. five 22 ms
data pulses, and a 31 ms stop
pulse. The total time for a 60
wpm RTTY character is the
sum of these pulses, wh ich is
163 ms. By adjusting the
pe ri od of IC2 to 11 ms and
letting t wo addresses repre
sen t the stop pulse, a RTTY
character can be sent in 165
ms. Because with this timi ng
the stop pulse is 2 ms longe r
than nor mal , the generator
will be sending at about 1%
slower than 60 wpm. I dou bt
that you will be able to see
any difference . The longer
sto p pulse does not affect the
TTY tim ing because if no
character is sent. the machi ne

1
1
1
1
o
o
1
1

o
o
1
1
o
o
o

~....,

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Add.ess

new co unte r has been added
so that when clock count 256
occ urs, the PROM address is
back at zero and pin 12 of
IC7 goes h igh, ca using the
second output of the PROM
to be connected to the tone
generator through ICB. ICB. a
74153 , can be th ought of as a
four position electronic ro ta
ry switch; th e position of the
swi tch is selected by IC7. On
clock count 512, the PROM

message or several different
messages to send , a 256 x 4
or 512 x 4 can be used . ' A
256 x 4 has a total of 1024
bits of memo ry and a 512 x 4
has 2048 bits. A 256 x 4 is
large enough to send my
name , fu ll address, and even
the name of the co mpany I
work for .

If you o bt ain a PROM
with more memory than you
need , you don 't have to pro
gram all the memory at one
sitting. You might, at a later
date. want to send somethi ng
different and, by changing
your counter ci rcui t . or by
using a different out put of a
multiple out put PROM, you
can progr am the unused ad
dresses.

Expanding the Basic PROM
Generator

Fig. 4 shows a modified
Fig. 2 . The circu it has been
modified to use a larger
PROM (more outputs) . The
start, clock , and tone genera
to r circuits are identic al to
the basic generator circuit .
Now, however, instead of
using a single output PROM. I
am using a four output
PROM. The 7493 binary
coun ters co unt and address
the PROM as before, but a
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will give the transmitter t ime
to come up, el iminat ing the
possibility of choppi ng off
the first part of the fi rst letter
sent. Th is is a matter of per
sonal choice . If you do not
want a delay o r have a very
long message to send, start
your first letter at address
one. Address zero must have
a zero progra mmed in it.
This address is selected when
the identi fier is in the reset
con di tion and a o ne here will
cause the tone oscillator to be
on constantly. If you use th is
circui t as a RTTY generator.
this will cause a mark tone to
be sent while the generator is
in the reset mode . If you do
not want th e mar k tone sent
dur ing reset. use the alternate
circui t o f Fig. 3.

Select ing a PROM
Of all the PROMs on the

surpl us mar ket, the 32 x 8 is
probably the most com mon.
This PROM is goo d for use as
an au to matic telephone dial
er. bu t as a simp le ON 10
generator it requ ires too
m uch ex t r a ci rcu itry
(although an adaptat ion of
Fig. 4 could be used ). A 256
x 1 PROM is more than
enough for sending your call
and QTH . If you have a long
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Fig. 4. A n expanded identifier. This circuit features adjustable
speed, adjustable tone, and up to 1024 bits of memory. The
PROM pinout is for a Harris 1024, 256 x 4 PROM.

Conf iguret ion Bits Mexim um no . of RTTY charact ers

32 .. 256 17
256 , 1 256 17
64 .. 512 34

256 x 4 1024 68
512 K 4 2048 136
5 1 2 K 8 4096 273

~f..,......

I7.l
~

,....,
L.::J

matically bringing up the
repeater and sending an alert
message in the case of some
one breaking into the repeat
er site .

For the ham shock - an
automatic station ident ifi er;
auto matic CQ caller; auto
matically send QSL info rma
tion ; touchton e frequently
dialed telephone numbers.

For the R TTY station
all of the above plus as an
RY generator, the quick
brown fox generator , and to
store RTTY pictvres. e

Conclusion
The most obvious use for

this circuit is as a repeater
identifier. But because of the
versatility of the PROM, this
circuit can have hundreds of
uses. So me examples are :

For the repeater - au to
matically dialing police and
fire phone numbers in follow
ing with the 911 plan; auto-

Fig. 6. This is the layout of the circuit in Fig. 2 when using
circuit stick .
patterns that arc used with
predrillcd boards. Pat terns are
available for all kinds of cir
cuit elements. I also suggest
that you use sockets for the
les . The extra cost of the IC
socket will be forgiven the
first time you have to un
solder a soldered-in IC. Fig. 5
sho ws the layout I used for
the two circui t stick boards.
Wire wrap is great if you can
afford the cos t of the wrap
gun and wire wrap board. For
the ham interested in only an
occasional circuit board , I
don't suggest you invest in a
wire wrap outfi t.

these circuits is not critical.
All voltage lines should be
bypassed where the lines
enter the board and at several
points on the board, directl y
at the v ee pins of the 1es. If
you plan o n using th is circuit
as a repeater ident ifier, shield
ing the whole circuit board
may be necessary to keep rf
from triggering the circu it or
causi ng the counters to count
extra counts.

I have buil t one of the
identifiers using wire wrap
and two using circuit st ic k. I
would suggest that unless you
like the messy job of makin g
printed circuit boards , you
use circuit stick. Circuit stick
is adhesive-backed copper

Const ruc t ion
The layout and wiring for

sees a constant stop signal.
Either the two-tone generator
of Fig. 3 can be used or you
can use your o wn AFSK
oscill ator. Table 3 gives a
programming truth table for
sending a RTTY R. As you
will notice, because every
RTIY character is of the
same fixed length , it will take
fi fte en addresses to send a
RTTY character. There is no
need for spacing between
characters due to the exist ing
start and sto p pulses. Tabl e 4
shows the maximum number
of characters you can sto re in
some of the availab le PROMs.
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FCC-Approved

use it for the code test

Microprocessor

get started.
A black box of any con

venien t size will be appro
priate for housing the unit.
Just think of it - that black
box with its sophisticated
microcircuitry smoothly con
verting audio input into video
and graphic output. When
properly programmed, the
..peed of translation is limited
only by the physical response
time of the graphics drive.
Now t hat wasn't hard , was it?

Ni kola Testa , it is tol d,
deslgned his ac motors an d
generators by carefully assem
bli ng scale mod els in his
mind. Whcn the y were later
bu ilt, th e real pro to types
were fo u nd to perfo rm in
every respect as Tcsla had
imagined they would. Eve n
the patterns of wear on the
moving parts had been pre
dicted.

It is apparent that each of
us has a built-in bloclcctronlc
microprocessor of fabulous
capability. Each second it
performs routinely feats of
information processing and
retrieval unequalled by the
largest so lid state machines.
Some of its input channels
haven 't even been iden tified
yet. Wha t we've done is to

ded icate o ne tiny partition of
it to serve tem porari ly as our
b lack box . Build ing Code
buster is a snap. Now all we
have to do is progra m it
p ro perly .

Operating as designed in
its normal state, our master
computer should be a.. capa
ble as anv phy..leal device of
executing flawlcssly and
instantaneously any desired
function. We simply fecd in a
lookup table of sound equiv
alents for the various char
acters and we're in business.
Du dah is A, dah dit dit is B,
and so fo rth . Did I hear you
say that it isn't that simple?

All right, why not? T here
arc t wo reasons, basically.
One is scattered attention.
The inpu t data gcts mi xed
with so many thousands o f
bits of other da ta each secon d
that our computer gets con
fu sed. The other reason is the
existence of many levels of
previo us programming, much

t wenty mete rs last nigh t and
nearly everyone dcsti natcd or
got a land li ne all o f a sudden.
Aw, come on, why would
they be embarrassed?

OK, I admit it. I was one
of those dudes until about a
year ago when I rediscovered
73 Magazine. Wo w, there was
a bright new world out there!
Wayne Green had built a
bridge which made interna
tional Mo rse code at 13 wp m
attai nable. I cou ld stop pre
tendin g I was as real a ham as
those o t hers. That inspired
the ex perimen ts which led to
Cod cbu..ter. You can bu ild a
sim il ar system, and there's no
reason why it can' t take you
o n to 20 wpm and the Biggie
if t hat's what you really
want. I wasn' t kidding about
Codeb ustcr. Th is is actually a
construction article, so le t's

band really need.. the
activity. We 're pe rfo rm
ing a p ub lic service, the
way I look at it. Any
wa y, cee-dubble-vew
isn't reall y like talking
to ..omebodv . The low
bands are way too
crowded now wit h all
those s idcwinders
squawking away on to p
of eac h o t her down
there . Yes sir, .. ix is the
o n ly band where you
can sti ll have a good
old-fashioned QSO any
more ."

Now let 's read the mail o n
the repea ters. Sounds like the
gang o n 16/76 is heatedl y
d iscussing mobile rig rip-offs.
Gee, what hap pened ? Bill just
asked Stan if he had worked
any of that ho t DX on

- -

" Yeah, AI, I we nt down
to the can dy company
a couple of t imes to try
for t he General, but I
find lly decided that thi ..
c t.rs s o f li cense is
nut hing to be ashame d
of. We got it pretty
good h e r e o n six
m e t e r s . It ' s n o t
crowded. In fac t, the

W UUld you bel ieve tha t
you can b u ild your

own portable ..crni-solid state
minicomputer, take it to an
FCC examination, and use it
with the in..pcctor's ble ing?
You may thin" there i ume
catch to t his, but your curios
ity iv aroused. Or perhaps you
think, "Code's a cinch, so
who needs it?" Well, let's just
listen up here around 50.4
MHl for a minu te.

'00



of it contradictory. Thi s is
called condi tioning, an d
unfo rt unate ly most of the
docume ntatio n for it is no t
readi ly available. That ma kes
debugging someth ing of a
ch a ll e n ge at t im es. But
despite all t his, it's no t di ffi
cult to pro ve that the inher
ent funct ional capabil ity is
t here.

E x peri mentally, normal
subjects like you and I have
been asked to watc h a pas
senger train as it roars
through a suburban station in
a feat ureless bl ur of motion.
La ter when their minds were
pro perly relaxed, they could
recall in complete detai l what
was seen in each window of
the passing train. Features of
the passenge rs, their hair and
clothing, coul d all be ac
curately described. Verifica
tion was provided by com
parison with slow motion
movies or independent ac
counts of other observers.
Explain t his however you
will, our minds can be shown
to possess fantastic capability
when allowed to perfo rm as
designed. Obviously there's
no problem with the com
puter itself. It is the program
ming and output that will
make our Codebuster func
tion properly.

Although we began a small
debugging operation earlier in
t he article, it will be neces
sary to go much farther . Le t 's
have a loo k at t hat ol d pro
gram. Who told you that code
was hard? When did you
deci de that you'd never be
able to copy 13 (or 20 ) words
per minute? How many times
can you remember saying, " I
hate code"? Are these atti
t udes of any help to you
now? Perhaps the time has
come to pu t that old program
ou t to pasture and replace it
with a new one.

Code is very much alive.
Most resistance to it appears
to ste m simply from unfamil
iarity with it. You coul d
begi n to thin k about its
advantages and usefulness.
Thumb through a copy of the
Callbook some ti me. It is fat
with the names of thousands
of hams throughout the

wor ld who have used and
enjoyed CWo Liste n to CW on
the ham ban ds or commercial
transmissions on a general
coverage rece ive r. Nobody
ma kes any of t hose people
use th at mode of co mrnunlca-,
tion. 50 whether you intend
to use code or not, deliber
ately reprogram your attitude
toward it. And know, deeply
and firmly, that what hun
dreds of thousands of others
have done, you can do - and
will!

Any successfu l endeavor
requires fi rst of all a clearly
defined goal. We need to
visualize exactly what we
want to accomplish. And
secondly, we must generate
and mai ntai n a strong desire
to reach that goal. We can't
just pretend that we want to
learn code. If hangups or
attitudes of self-depreciation
stand in the way, we want to
recognize and change them.
The re are new methods, new
tools, new FCC examinations,
an d we need a positive and
confident attitude to go with
them. You want to be able to
send an d receive 13 or 20
words pe r m inu te so bad that
you can taste it. Good, that's
the operating system for the
Codebust er. Keep it that way.

If you have ever had any
kind of amateur license, you
were able to send and receive
at least 5 words per minute.
That may be an asset. But
you could have learned code
at that speed by sight. Those
little tables of letters fol
lowed by dots and dashes are
murder. If you never studied
one, thank your lucky stars.
We want to estab lish an au to
matic motor response to an
audio signal - not translate
the sound for each character
through some visual delay cir
cuit. A is simply the sound
dit dah, nothing more . Hear
it, write it. This way we place
no artificial limitation on the
speed of comprehension and
your Codebuster will func
tion as it should from the
beginning.

Ma ny years ago, an o ld
ti me rai Iroad telegrapher
confided to me the secret of
his expertise. " It's easy," he

said. " I just read a strea m of
beau tifu l pu rp le characte rs
w h ie h passes across my
mind's eye li ke a tape ." He
had created a Codeb ustcr in
his m ind and it di d all the
wor k for him. He pro
gra m med his com pute r cre
ative ly in a way that was
efficient and esthe t ically
pleasing to him. Now pu rple
le tters may not a ppeal to
you. You may prefer direct
graphic outpu t via the o ld
pencil. But you may find t hat
some fo rm of visualiza tio n
hel ps you to concentrate, at
least in t he beginn ing. 50
expe riment with it if you
Iike.

Since you're goi ng to be
copying code at 13 wpm, it
makes sense to use instruc
tional ma teria l in which
components of the characters
are space d at that speed. This
avoids having to relearn the
code at each successive ly
higher speed . It is a good idea
to review from the begi nni ng
anyway, since most peop le
have neglected num bers and
punctuation. For t his reason ,
an investment in th e 73 code
tapes, incl uding the 5 wpm
learning ta pe, is very worth
while. If you think that this
new system is on ly Way ne
Green's advertising gimmick ,
pe rish the t hought . It 's the
biggest advance in learning
code since Mo rse invented it.
It even worked fo r me!

Have you considered the
optimum for m of output for
your Codebuster? Pl ease,
seriously cons ider writing t he
characters. Printing is quite
difficult for most people at
13 wpm and next to im pos
sible at 20. On the ot her
hand, ordi nary handwriting is
smooth an d easy eve n at 25
wpm. You will never regret
learn ing to write code and the
FCC could care less. Th ey
won't even read your co py
under th e new system. So
why place an unnecessary
limitation on the graphic
response time of your ma
chine?

The first sessions will be
fun. In a relaxed way, build
your mental table of sound
equivalents and writ e the

characters as you listen to
th em. Soon you' ll move on to
th e 6 wp m ta pe a nd be copy
ing code groups, a t least some
of th em, pretty well. But
code groups don 't seem to be
much fun. Thirtee n wpm still
sounds like white noise to
you - a ll you can make out is
a pe riod now and then. And
you just heard Joe calling
QR Z on the repeater. Ho ld
on th e re - t he voltage on
your ICs is d ro pping. We 'd
better check t he powe r sup
ply.

You know t hat it takes
vo ltage a nd current flowing in
a c ircu it to produce power. If
our resistance is too high,
nothing can be accomplished.
So whenever we detect resis
ta nce rising, we must increase
the voltage and red uce the
resistance. We need, in other
words, both a clearly defi ned
goal and a powerf ul incentive
to reach it. Re membering
these principles can save us a
lot of sweat and tears. The
prima ry challenge for most
people studying code, aside
fro m arrangi ng regular study
pe riods, seems to lie in this
area . You can grit your teeth,
get out the ol d horsewhip and
do it the hard way, or you
can do it t he easy way and
enjoy it.

Code study will become a
habi t in a surprisingly short
time if you make a regular
t ime for it each day. Ma ny
people find it convenient
right after the evening code
p ra c t ic e transmi ssion of
Wl AW. Pract ice less often
than every other day may
make the road a long one for
you. Once you begin to copy
smoot hly at any speed, you
should find the period pleas
ant in t hat it mobilizes
en ough attention to relax
your mind. But to get bac k to
that powe r supply, let's con
sider some ways that you can
crank up your voltage and
decrease your resist ance .

Why no t arrange some
ac tivities that you e njoy to
serve as rewards? Listen to
some 5SB on the low bands,
for instance, and frankly
admit to yoursel f how much
you wou ld like to talk to
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those hams. Thumb through
the ads in 73 and drool over
some new gear. Picture your
dream shack in your mind.
You're sitting there working a
beautiful YL (or a handsome
OM, if you are a YL) in some
exotic QTH halfway around
the world - or maybe in the
next town. IOU HAVE A
NICE FIST BUT PSE QRS,"
you copy. Don't laugh.
You've got to psych yourself
up a littl e. After all, if you
don't, who wi ll? So invent
some incentives.

One ham who finally made
General afte r a real struggle at
an age when most people
wouldn't have tried is fond of
telling newcomers, " If you
want that ticket bad enough,
you'll get it!" Well put, Mac.
Wanting it badly enough is
indeed the secret. So wan t it.
Want it so bad you can taste
it. And keep on wanting it
while you prepare to get it.
Isn't that easier than a nega
tive, half-hearted approach
which may get lost in the
QRM halfway through the
schedule? Start saving for
that low band rig. Plan the
antennas you'll put up.
Dream a little - or a lot 
but engineer it to stimulate
rather than distract from
your code practice.

OK, we've gotten over the
first barrier and have pro
gressed right along. Straight
text at a challenging speed
has been alternated wi th code
groups and reversed text. You
can copy most of what you
hear in the Novice bands, and
isn't it swell that the Techs
can finally get in there and
increase their code speed with
on-the-air practice? Or can
they?

Let 's be honest wi th our
selves now. Increasing profi
ciency requires challenge. Do
you deliberately work some
one who is too fast for you,
or are you embarrassed to ask
for repeats? "SORRY, BAD
QRM OM, 73." And consider
the format of a typical
Novice QSO. Everything but
the handle and address identi
cal each time, and those are
sent three times at about four
words per min ute. You could
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work stations that are com
fortable for you to copy for
years without increasing your
speed at all. So it will take
reg u lar sc hed u les wi t h
practice material bei ng sent at
higher speeds and regular ses
sions wi th your tapes to do
the job. It's great that you
enjoy CW QSOs, but use
them as a reward after a solid
study session instead of a
delu si on.

Now you're copying 10
solid, and 80% or so at 13
wpm. Bu t in the last two
weeks it doesn't seem that
you've made much progress.
In fact , some nights you are
actually worse, and you're
getting discouraged. Is it that
dreaded plateau you've heard
abo ut? Don't worry. That
used to happen with the old
methods of studying code
when it had to be relearn ed at
each higher speed. But char
acters buil t with 13 wpm
spacing circumvent th is diffi
culty. Let's keep up the
incentives while we trouble
shoot the prob lem.

Is your practice challeng
ing but not exhausting? Do
you always follow it wi th
some pleasant activity as a
reward? It might precede
your nightly QSO with John
on six meters, or a TV pro
gram you are fond of watch
ing. Or maybe it's that cold
807 and a bedtime snack that
you look forward to. This
kind of human engineering
will help you over the rough
spots. Don't force practice to
the point where you build up
more resistance than you can
handle. Analyze th e problem.
You're only goi ng to have to
copy five minutes of code for
the test. The length of time
you can copy without strain
will increase along with your
proficiency. Stop and re lax
whenever you feel yourself
tensing up. Take some deep
breaths. Try to keep it pleas
ant.

Your progress may not be
even. With most people it's
not . There are some pro
cedures you can try if it
seems slow. Listen to very
fast code as though it were
music, code at a speed much

faster than you can begin to
copy. Pretty soon you will
start to recognize a character
here and there. Some people
begin each session with a few
minutes of fast code even
though they can copy only
20 or 30% of it. Then when
actual practice is started, it
sounds very slow and lei
surely by contrast.

Thin k code whenever you
can, at least several times a
day. Read license plates or
street signs into code while
driv ing to the salt mine in the
morning. What would the
menu sound li ke in code at
lunch? Relate code to things
you do each day so that it
becomes part of your life
rather than some minor ex
traneous activity. And visual
ize yoursel f, particularly just
before you go to sleep, easily
and enjoyably copying code
at your desired speed. This
need take only a few seconds,
but it does a great job of
programming Codebuster at a
subconscious level.

Now we are ready to make
the fi nal push, to surmount
the last barrier. To do this,
we will employ fast code as a
diagnostic tool. A warni ng
here - this will cause you to
memorize and render worth
less as practice material what
ever you use. Therefore work
with only a short portion of
your code group tape at 14
wpm, or better yet some
other similar material. Do the
best you can to copy it . Then
listen to this section over
again as many times as neces
sary to correct your errors of
omission and commission,
noting each one. You'll prob
ably find, as I did, that only a
few characters are givi ng you
all the trouble. When you hit
one of these and aren't cer
tain of it, you hesitate to
think about it and then skip
several succeeding characte rs.
Once these troublemakers are
identified, you can work on
them specifically. In a short
time, you'll be copying code
consistently at a much higher
speed.

Each person has some
individual hangups on certain
characters. I had difficulty

telling B from 0 and H from
S. Many people find 7 and 8
confusing, or 2 and 3. Charac
ters such as Z or Yare less
often used in straight text, so
they are practiced less.
Code groups which use each
character with the same fre
quency overcome this liabil
ity. Once you have iden tified
your particular stumbling
blocks, spend about half of
your practice time working
exclusively on them.

Now don't tell me you
can't stand to listen to your
own sending. After all, other
people will have to listen to
it, including the examiner.
You know that speech is
improved by feedback in sales
trainin g and speech therapy.
The same method will im
prove your code sending. You
will need a chance to listen
carefully to these particular
characters and analyze them
so that you can tell them
apart. The only way to do
this is to break out your key
and record them on tape.
Begi n at a speed which you
can ordinarily copy. Si nce
these characters are probably
the same ones you were
having trouble sending, you 'll
bag two birds with the same
stone.

If it is Hand 5 which you
find confusing, send H H H H
S 5 S S. Repeat each char
acter you find difficult sev
eral times to afford ample
opportunity to study it, and
group confusing characters
together. Copy this tape for
several days, until you are
thoroughly bored wi th it.
Then mix all these characters
up on a new tape at a slightly
higher speed. Work on this
one until you have them all
down pat . Increase the speed
again, adding other characters
that might be similar to them.
Construct code groups in
which at least half of the
characters consist of those
still giving you trouble. You
can repeat the diagnostic
process to identify these as
necessary.

As you send and listen to
them, note the relationship
between the characters in the
following groups:



A R L AS AR
N D X 1

S V 3 SK
A U V 4
MGO .
TM0 8

H4
AWP

TNDB6 
E I SH 5

N KY
G Z 7 •
A W ) 1
PX yo
I U F 1 2,..
N KC
RL UF

Usi ng th is approach, ana
lyzing your han gups and
making speci fic study tap es
to overcome the m, your
improvement will be fast and
continuous. If you are work
ing with a bu ddy, so much
the better. You can send each
other thi s type of materi al.

By now you copy all char
acters equall y well and your
code speed is really up there,
but the problem is con
sistency. Yo u can co py half a
minute or so perfectly but
then something happens and
you miss several wo rds. Or
you can find yoursel f writ ing
m odulator when the word
being sent turns out to be
modulation. The name of th is
game is ant icipa t ion, and it
can be a problem indeed. The
mind tries to avoid effo rt by
guessing from the context
what is co ming next. When
that t urns out to be wro ng,
confusion resu lts and charac 
ters are missed until the copy
ca n be picked up aga in. Trv
ing to correc t the missed
c op y only makes things
worse. You are reading the
message instead of copying
the cod e. Your job is to
di sc onnect the analytical
process tem porari ly and let
y o u r Codebuster produce
copy automatically.

Dur ing World War II ,
Algerians were tra ined to
copy code in Englis h al
though they did not under
sta nd the language. This is the
process which must occur in
your mind init ially. Compre
hension whi le receiving will
develop later on as the pro-

cess becomes an automa t ic
response. It is like being able
to tal k to someone while driv
ing a car. At th is point,
com pre hension is not the
objective. Yo u can always
read your copy later. Since
anticipation is a serious liabil
ity with st raight text, wo rk
with code grou ps or reversed
text to overcome it.

If you a rc abl e to receive
W1 AW, their daily code tra ns
mission can furn ish you with
good practice if a few lids
stay o ff the frequency. All
too occasionally they send
te xt in which the order of the
words is reversed. This is far
supe rior to straight text fo r
pract ice and easier to take
than code groups. Tapes of
such material can be used
several times, in cont ras t to
straigh t text. So if you can,
get someon e to send you
reversed tex t. Make your o wn
tapes if you have to. But stay
away from copyi ng straight
text unt il you have whipped
anticipat ing.

Since antici pation is a
process of tho ught, we can
devise methods to preven t it.
Some peop le fi nd it helpful
t o ke ep thei r attention
focused on a blank screen in
their mind . When a let ter is
completed , it appea rs there
and t hey copy it. Or you
migh t try to beco me awa re of
the sti m ulus-response process
as it occu rs. Instead of focus
nr g your eyes o n your copy,
direct your attention internal
ly to Codcbus ter wherever
you feel it is located. With
your eyes unfocused you can
still write a st raight line on
the paper, but can 't rea d it.
Like the o pe ra tors in Algeri a,
yo u arc not concerned wi th
its meaning a t that ti me. Yuu
hear it and you write it.

Learn to maintain an
intense state of detac hed
curiosity abou t the next
character you ar e going to
hear. Be willing fo r it to be
wh atever it will be. Simply let
it be written effortlessly and
instantaneousl v as soon as it
is complete. No thou ghts dis
tract your attent ion. If you
miss a charac ter , just let it
pass and wait placidly fo r the

next one. You are, for the
moment, The Codcbuster,
efficiently transforming audio
signals in to graphic outpu t.
Once you get the hang of
this, believe it or no t you will
actually enjoy copyi ng code.
Then as your pro fi ciency
increases and t he proc ess
becomes fu lly auto mat tc, you
will find yourself understand
ing wha t you are receiving
without ant icipat ing it.

A t thi s po int you've
almost go t it made. St raight
copy at 15 wpm is a breeze
and you're ready for t he code
test. Or are you? Let 's not
kid ourse lves at t his stage of
the game. In the firs t place,
the FCC will not send you
cream-puff stra ight text like
you ge t from WI AW. And
you won' t be in your qui et
familiar room. Yo u'll be in a
large, st range room listeni ng
to a tone highe r or lower th an
you prefer fro m a spea ker a t
so me distance fro m you,
probab ly a li ttle nervous and
surrounded by o ther peop le.
Have you given yourself any
practice under suc h condi
tions? You r actual code speed
is not wh at you ca n copy
with easy material occas ional
ly u nde r ideal condit io ns. It is
wh at you can copy with diffi
cult material consistcnt ly
under s orn cwh at adverse
condi t io ns . So ta ke yo ur
recorder with you on trips
and pract ice in a mote l. Copy
code at work du rin g your
lu nch break. Vary t he BFO
note freq ue ntly . Tu rn on the
TV or radio in the bac k
grou nd. Check your speed
wh en you 're tired or upset,
a n d wi t h o t her people
a ro u n d. You will know
wh ether you're rea dy or not.

Many people have falle n
into the tra p of having mem
o ri zed their practice material.
You may have recorded a
large collect ion of tapes and
used them only infrequently,
bu t your computer never
forge ts . At a subconscious
level you are familiar with
material you have on ly hea rd
once. Don 't foo l yourself into
thin kin g that you arc better
than you arc. Yuu arc just a!>
good as yo u can co py new,

un familiar materia l. Even
reversed text becomes fam il
iar after several hearings, so
don't neglect the code
gro ups. They arc your insu r
ance and the ultima te test of
your ability.

Make sure yuu can copy
m at e r ial sen t at severa l
speeds. A num ber o f people
who could copy 15 or even
18 wpm solidly were unpleas
antl y surprised to find that
they were very Inconsisten t at
13 wpm. The less cha llenging
slower speed gave their minds
time to anticipate. So while
the fas test progress seems to
be made prac ticing wit h
ma terial a t a speed high
enough to be quite challeng
ing but not d iscouraging, it is
a good idea to spen d part of
your time workin g <it the
speed at which you will be
exa mined .

So it 's bad; 10 t he code
groups for th e last push.
Whe n yo u can copy that 14
wpm tape consis tentlv under
less than ideal conditions ,
then you are really rcadv . and
not before. Of course, the
experience of taking the code
test ca n be valuable if your
location is convenie nt. You're
not even ou t $4 now if you
don 't make it. On the other
hand, it can be discouraging
to fa il in publ ic. You know
your o wn react io ns an d will
have to weigh the pros and
cons for yourself.

Speak ing of examinations,
how do you feel about tha t?
If just th ink ing about it
makes you apprehensive , you
need some practice. The next
t ime you prepare to copy 5
minutes a t 13 wpm, imagine
yoursel f tak ing the FCC
exam. Feel how important it
is that you pass. Although
you have been programming
yourself to copy code in a
rela xed ma nner , an occasi onal

session whic h is deliberately
moc ked up in th is way will
preven t nervousness on t he
big day. Others around you
will be nervous and that ca n
be ca tching. So practice
"taktng the code test. " Get
so meone else to time you.
An d wh en you no lo nger fee l
ten se in thi s situat ion, you
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will be cool, calm and col
lected during the real exa mi
nation.

With comprehension test
ing for code receiving profl
ctencv scheduled to be
adopted by the FCC In

1977, your goal should be
somewhat closer. Although
designed to permit rapid grad
ing of code tests by machine
or template, the new exam
ination will be easier on
ap plicants who miss an occa
sional letter. No more will 65
successive erro r-free charac
ters be the criterion for pass
ing, bu t 16 out of 20 co rrect
a nswers to T RUE/ FALSE
questions based upon the
material sent in five minutes.
Numbers, of course, will
continue to be crucial.

What can you expect when
you take the new code te~t?

In the past, a disaster or
accident of some type has
often been the subject, liber
ally sprinkled with figures
such as latitude and longi
tude, dates and times. Des
criptions of equipment and
distances might ap pear. The

story may be interrupted
with Q signals or an abrupt
change in subject, as though a
transmission were suddenly
subject to QS B or QRM. You
can assume that you will en
counter the question mark
and slant bar as well as the
usual periods and commas.

You will be allowed to
copy five minutes of code at
the speed bei ng tested and
can then refer to your paper
to answer the true or false
ques tions wh ich will sub
sequently be dis tri buted. The
usual practice of send ing one
mi nute of code for tone and
volume adjustmen t can be
used for warmu p. You may
be able to deduce a word
even though some characters
are missed, bu t co pying
numbers wrong will be more
serious. Expect the questions
to be paraphrased from the
text. An example? Supposing
you copy, " The transmitter is
located 29 feet from the
antenna." A question might
be, "The antenna is located
28 feet from the transmit
ter." You would mark the

answer FALSE.
Kno wing what to expect

will foster a calm and con
fide nt attitude conducive to
goo d performance. But
there's one last bit of pro
gramming that remains to be
done. The Examiner! How do
you visualize this individual?
Is your mental image that of
a terrible ogre, all-powerfu l,
breathing fire while laser
beams shoot fro m his eyes,
gleefu lly chortling as he fails
one hapless applicant after
ano ther?

Let's do something about
this right now . Of course you
can expect the examiner to
be efficient and unb iased, but
altogether human. He'll prob
ably be courteous and hope
ful that everyone is prepared
to pass. Consider that he is
there to help you , to make it
possible for you to achieve
that goal of a higher class of
license . And it is your taxes
that pay for it all. The image
of the steely-eyed govern
ment inspector may sell
Wayne's 14 wpm tape, but it
won't do much for your

sweaty palms. So expect to
see a human being just do ing
his job, and that's what you
will find. And when it's all
over, he may even seem like a
pretty nice guy. Mine was.
After he said, "Congratula
tions, you've passed," I told
him that he didn't look very
steely-eyed. He smiled and
said, " We're trying to change
ou r image."

By communicating those
techniques which have proven
most helpful to some people,
it is hoped that the path may
be made a bit smoo ther for
others, Certainly no special
expert ise is pretended. Each
individual must find through
experiment wha t works best
for him or her in building
their Codeb uster.

To those fellow hams who
shared, knowi ngly and un
knowingly, their travails and
triumphs, I express since re
thanks. And to those readers
who are inspired to challenge
the paper t iger whose name is
Thirteen, good luck and
Godcodespeed. See you on
the low bands. -

MA BE LL - AGAIN

Continu«1on PlJIl6 t t t

with loweri"", temperatu res.
So lar as the circuit goes, neither

t ransisto r is operating lIS a switc h iIS

the author $ilYS (try that with an
emitter lollower sometime). Also , the
field can never get lull vo ltage lIS

needed for low speed cha rging, An
average field is about 4 OhrT\$, an
average 2NJ0 55 hilS a gain 01 abo ut
40, yielding a field voltage o f about B
vcns maximum I Commercial so lid
state regu lato rs use PNP pass t ransis
to rs. which can be put into a saturat
ing conliguration.

DlIVid S, Powell WA4B RI
Lex ington KY

I had one tleck 01 a noise bu rR
lorth on the low end of 160. It
sounded like LORAN, but didn't
synduonize with aoy of the local
LORAN tran$lTlilters on either 2 MHz
or 100 kHz. It WII$ a 60 cycle b uzz,
changing now and then to 120 cycles..

I t r ied to find it, without success.
on the power lines; finally hild it
reappea r when I approached the tele
phone lines. Using a hilnd ·held broad
cest rad io, it sho wed a lairly large
stand ing wave on the phone line$.
Investigation with a wideband rece iver
sho wed its fundamental freq ue ncy to
be about 900 kHz. No trace o n 450
kHz.

I went to the nea rest telephone

1__----..1

MILWAUKEE WINTER

In your Holiday, 1916 i55Ue is an
article by Scott Smith, entitled. "$22
for a Regulator? Never." Probably by
now his car has fail~ to nart in the
Milwaukee winter.

First, he mentions that the alterna·
tor should put out 13 .6 to 1J .B vohs.
Th is would hardly allow enough
cha rge fo r summer, let a lone winter.
Typical vo ltages, these lor a 240Z,
range Iro m 14.2 5 at 104 degrees to
15.00 at 14 degrees Fahrenhe it. This
brings up a second consideration 
temperature correction$. As zeneu
have positive temperature coefficients,
Scott's regulator will reduce voltage

P.5. I sent a similar lllttllf to OST. I'm
curious 10 see if they'll print it - nil

Bob Billso n WA2TXY
W'"tfield NJ

1 1

however, I heard that it OOst $4,00 to
get into the Ilea market! The buyel"li
paid the $4.00 1I have no idea what
the selle~ paid; I hate to think o f it I.
Per$Onally, l don't thin k IIny hamlen
is wo rth paying $4 .00 to get into,
Maybe th a!"s one reason $0 many
peo ple are going CB instead of ham.
Who wants to pay tha t much for a
get-together when they get into CB
lesn Iree? II unde~tand namlesn
used to be that way - what hilp
pened?!

Hey, Bob, it's II nonprofit cx~nuil

tion, right? - Ed.
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Lester W. Uk h WB4HPB
Birmingham AL

WHAT HAPPENED?I
One comment. if you please. Early

tn November was the ARRL Hud$On
Division Convention. I didn't 90 II
can't alford that kind 01 hamfestl;

big "thank you" is Ihat of putting all
01 each article together. This probably
helps more with oon$lruction articles
than ,t would !for instance) with
fiction, a:s the reader will lind more
need for referring to " the first par.
graph" or " Fig. 1."

At times I do not agrl!ll with your
editorial opinion. but at lent you do
exprll$S it. I doubt whether you would
agrl!ll with me.

One more little thing I would like
to mention. ·CB operators have been
cuHed and discussed a lot. I wonder
how many hams ever stOp to think 
the CBers do the same th i"", _ do,
They gel on the air and lollow the
example 01 otbers.

Thanks lor letting me unburden
myself,

.... '"l'... , .

I"T HANK YOU"

from~6'

I

I

I twr.e seen many lette~ in 13
which menlioned the number and
quality of conuruction projects. The
writers. h~. fail to mention how
muc;h 01 the material for those pro
jects is ilVailable from 73 advefti$l!fl..
In the Holiday issue, I COUnt~ 11
$Uppliers 01 components lor "home
brew" projects. Th is does not include
kin and parts of systelM (Robot,
Seals, Paia lor instance). I belillVe this
is more than the other 3 maogalines
combined II get all 4 ham magilzines.,
but hev' not counted).

Ano ther big p lus is the arrangement
01 the advertising. It is $Omething 01
interet! to the average reader. and $0

you dist ribute it among th e articles. In
turning Iro m one art icle to another, it
is easy to stop and see just what this
ad is about. When advertisers are
pushed to the back [the u$Ual place).
very few people will bother to look
them up.

One policy you have which merits a

,0<



TECHNICALLY SPEAKING, HEATH
HAS THE BEST 2-METER AROUND.

With Standard
Microphone

Shown with option. '
MICODER'" Instlilled

..-.•-
-.-.-.-.-.-.•

Zip

"".
-.-.-.-.-.-.•••-

-••

.............. ... i .

Please send me my FREE Heathkit Cata log.
I am not on your mailing list.

Addra.. _

Outstanding Specifications
The HW-2036 puts out a minimum 10 watts and
operates into an infini te VSWR without failure.
Receiver sensit ivity is an excellent 0.5 ~V for 12
dB Sinad making the HW-2036 ideal for use in
crowded signal areas. We think you'd be hard
pressed to find a comparably-priced z-meter
transceive r that gives you the features and per
formance of the HW-2036.

.._.........--___ , t ...

Take our HW-2036 Frequency-Synthesized 2-Meter Transceiver for example
Our circuit designs prove it clea rry-d~f i ned squelch action. Other design ad-

. . . vantages Include diode-protected dual-gate MOS
The HW-2036 offers true digital frequency syn- FET's in the front end Ie IF and dual-conversion
thesis for real operating versati lity. No ext ra receiver. '
crystals are needed and there are no channel
limitations. Advanced digital circuitry uses a
vortage-control led oscillator (VeO) that is phase
locked to a highly stable 10 MHz crystal-con
t rol led reference. Double-tuned stages fol lowing
the veo in the receiver and transmitter provide
c lean injection signals. The resu lt is a sig nal that
has spurious output more than 70 dB below the
carrier (see spectrum analyzer photos below).
Additionally, the " add 5 kHz" function is ac
complished digitally in the HW-2036 so that no
frequency error is introduced.

TrueFM
Careful attention to th e transmitter audio cir
cuitry and the use of true FM gives exceptional
audio quality. A Schmitt-trigger squelch ci rcuit
with a threshold 0.3 pV or less provides positive,

There's more for the Ham at Heath
---------
~ Me.th Companr, o.pt, 11-21 I
~ BIonloa Harbor, ..Imig... 4t022

I
N~' I
City----------Slat·o- 1
---------



- - the next step is a micro

William Bro wning WB51RY
5 16 N. 95th E. Ave.
Tu./sa OK 7411 5

How Counter ICs Work

Fig. 2. BCD output count
sequence. Fig. 3. Pinout of 7445.

,----INPUrs ----, rOUTPUT$ -,

'"'OA8 C 0987

10 " ,. •• •,,,,,,.

" .,. ,.

To use the 7490 In its
normal mode of operat ion as
a decade counter with BCD
output, the " A" output (pin
12) is connected to the "BO"
input (pin 1). The pulses to
be counted are applied to the
"A" input (pin 14 ) and the
output count will appear as
BCD code on the "A" "B", ,
"C", and "0" outputs (pins
12, 9, 8, and 11 ).

A
o
1
o
1
o
1
o
1
o
1

Output
C B
o 0
o 0
o 1
o 1
1 0
1 0
1 1
1 1
o 0
o 0

o
o 0
1 0
2 0
3 0
4 0
5 0
6 0
1 0
B 1
9 1

Co unt

t ion s are used. First the signal
is d ivided by five, then fed
into th e divl de-bv-two
sec t ion. To con nect the IC
for thi s, connect the "0"
output to the "A" input.
Input pulses applied to the
" BO" input (pi n 1) will
appear divided by ten at the
"A" output (pin 12).

the 7490 are shown in Fig. 1.

To use the 7490 in d ivide
by- two operation, put the
input on the "A" input (pin
14) and take the divided out
put off the " A" output (pin
12).

To use the IC in divide
by-five o peration, put the
input on the "BO" input (pin
1) and take the divided
o utput off the " 0" output
[pin 11 ).

Notice that the two divid e
o pera t ions are separa te insi de
the Ie , so the 7490 can be
used as a divi de-by-two and as
a divi de- by-five sec tion a t the
same ti me, usi ng a common
clear an d preset.

For the d ivide-by-ten oper
a tion, both of the divide sec-

I n the past 2 to 3 years,
projects that have been

coming out of ham shacks
across the nat ion have under
gone some dramat ic changes.

One of the reasons for this
is that integrated circuits of
increasing complexity have
become available at a price
that makes it practical for
more and more amateurs and
experimenters to build with
them. And when ama teurs
start to build, fascinating
things can happen : digital
clocks, frequency counters,
frequency synthesizers,
microcomputers and much,
much more.

One of the ICs that is used
in many of these projects is
the counter chip. It is the
counter chip that I am going
to be looking at in this article
and you will see that it can
do more than just count.

Let 's start by going into
one of the more popular
counters, the 7490. This Ie is
made up of four fli p-flops
which are internal ly con
nected in such a way that the
IC can divide by 2 or divi de
by 5 and , by making an ex
tern al connection, can divide
by 10, or count pulse inputs
and give a BCD coded output.

The flip-flops also have a
clear an d preset which are
connected through 2 input
NAND gates. The clear and
preset are called Reset "0"
and Rese t " 9 " , as they put
the coun ter in the BCD
output condi t ion of "count
0" or "count 9" respectivel y.

A diagram and pinout of

Outputs
o 1 2 3 4 5 6 7 B 9
0 11 1111111
101 1111111
110 1111111
1 110111111
1 111011111
1111101111
1111110111
1111111011
1111111101
1111111110
1111111111
1111111111
1111111111
1111111111
1111111111
1111111111

Inputs
o C 8 A
o 0 0 0
o 0 0 1
o 0 1 0
o 0 1 1
o 1 0 0
o 1 0 1
o 1 1 0
o 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

e

..,

•

••

" 0 0"0

1102 vee.,

• ,
" " ,. • •
I I

• • , '-. . •
'" '" ,.

'", •

Jl Jl, , • • .. "

," PU T

•

' ''Pu T..
Fig. 1. Diagram and pinout of 7490. Fig. 4. 7445 truth table.
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In puts Outputs
LT "B' 0 C B A • • e d • f • "BO Function
0 X X X X X 0 0 0 0 0 0 0 1 T...
1 0 0 0 0 0 1 1 1 1 1 1 1 0 Blan k
1 1 0 0 0 0 0 0 0 0 0 0 1 1 0
1 X 0 0 0 1 1 0 0 1 1 1 1 1 1
1 X 0 0 1 0 0 0 1 0 0 1 0 1 2
1 X 0 0 1 1 0 0 0 0 1 1 0 1 3 --'--
1 X 0 1 0 0 1 0 0 1 1 0 0 1 • ,I • I·1 X 0 1 0 1 0 1 0 0 1 0 0 1 5
1 X 0 1 1 0 1 1 0 0 0 0 0 1 6 ·1-I,1 X 0 1 1 1 0 0 0 1 1 1 1 1 7
1 X 1 0 0 0 0 0 0 0 0 0 0 1 8 •
1 X 1 0 0 1 0 0 0 1 1 0 0 1 9 st:_.oT

1 X 1 0 1 0 1 1 1 0 0 IIU......'_1 0 1 10
1 X 1 0 1 1 1 1 0 0 1 1 0 1 11
1 X 1 1 0 0 1 0 1 1 1 0 0 1 12
1 X 1 1 0 1 0 I 1 0 I 0 0 1 13
1 X 1 1 1 0 1 1 1 0 0 0 0 1

"1 X 1 1 1 1 1 1 1 1 1 1 1 1 15

Fig. 8. Diagram and pinout of 7492.

•

."

".

vee'.

cou nter be "programmed,"
and also lets it be used as a
4-bit latch .

The 74176's d iagram and
pinout are shown in Fig. 10.

To use this IC as divide
by-2 or divide-bv-S, no
external interconnections are
required. The strobe (pin 1)
and the reset (pin 13) are
held at logic 1. An input
signal at input Cpl (pin 8)
will give an out put divided by
2 at output Qc (pin 2). An
input at Cp2 (pin 6) wilt give
an output d ivided by 5 at
output Qd (pin 12).

For use as divide-by-l0,
connect the 0 input (pin 11 )
to the Cpl input (pin 8). A
clock input signal at Cp2 (pin
6 ) wi ll give an outp ut
d ivided by 10 at the Qa
output (pin 5). As in the
divide-by-2 and 5 operation,
when used as d ivide-by-l0,
the strobe and the reset are
held high.

To use the 74176 as a

••
I N~U l

•
" " " " • • •

• • • • , •

" > " "
'fl

, • • •_...

Fig. 6. 7446 truth table.

2 at the "A" output (pin 12).
An input on the " S" input
(pin 1) will give an output
divided by 2 at output "B"
(pin 9), d ivided by 4 at
output "C" (pin 8), and
divided by 8 at output "0"
(pin 11).

For the divide-bv-l S oper
ation, output "A" is con
nected to the " S" input . An
input at the "AU input will
then give you a division by 16
at the "0" output .

To reset the 7493 to count
zero, both reset "0" inputs
must be at logic 1. At least
one of the resets must be at
logic "0" fo r proper
counting. Counting will occur
on the negative-going edge of
the input pulse.

The 74176 is a divide
by-2, divide-bv-S or d ivide
by-l 0 counter wi t h an added
f ea t u re ove r the other
counters we have loo ked at.
It has the ability of st robed
parallel entry. This lets the

goes from high to low. See
Fig. 7.

A second counter IC is the
7492 divide-by-12 counter. It
is similar to the 7490, bu t the
second section is connected
internally to divide by six and
there is no reset to "9", only
a reset to "0 ".

A diagram and pinout of
the 7492 are shown in Fig. 8.

With no external connec
tions, an input at "A" (pin
14) wil l give an output
d ivided by two at the "A"
out put (pin 12). An input at
the SC input (pin 1) will give
an output divided by six at
the " 0 " output (pin 8) or
divided by three at the "C"
output (pin 9).

For the divide-by-twelve
operation, output "A" is con
nected to the "SC" input 
an input at the "A" input will
then give you a division by
twelve at the "0" output.

To reset the 7492 to SCO
count of zero, both reset "0 "
inputs must be at logic 1. At
least one of the resets must
be at logic 0 for proper
counting. Like the 7490, the
7492 counting occurs on the
negative-going edge of the
input pulse.

Another counter which is
similar to the 7490 is the
7493 4-bit binary counter,
which can count to 16 or
divide by 2, by 4, by 8, and
by 16.

The diagram and pinout of
the 7493 are shown in Fig. 9.

With no external connec
tion, an input at "A" (pin 14)
will give an output divided by

~
, OU TI'U T1

•• • , • • • • •
" " " " " " • •

7••'

Fig. 7.

Fig. 5. Pinout of 7446.

TOP YIU,

• e LT "BJO 11111 0 " GNO

L IN' UTI .J '- ,....UTI ..)

I • • • • • •

The BCD output count
sequence is shown in Fig. 2.

In some circuits we may
be able to use the output as
is. That is, in the BCD for
mat , In other circu its, we
may need to decode the BCD
to decimal form. This may be
done with a decoder such as
the 7445 d ecoder/driver
which will take the BCD code
as it is input and give an
output in a decimal form.

A pinout of the 7445 and
its truth table are shown in
Figs. 3 and 4 .

In o ther circuits, a seven
segment code may be needed
to operate one of the seven
segme nt displays. A decoder
such as the 7446 or 7447
BCD to seve n-segment
decoder/driver may be used .

A pinout of the 7446 and
its truth table are shown in
Figs. 5 and 6.

In most circuits using the
7490, it will be necessary to
reset the counter to either
"9" or "0" at certa in times.
To reset to the SCO count of
zero, both reset "0" inputs
must be at logic " 1", wh ile at
least one of the reset "9"
inpu ts is at logic "0". To
reset to the SCO count of
nine, both of the reset "9"
inputs must be at logic " 1",
while at least one of the reset
"0" inputs is at logic "0".

For proper counting, at
least one of the reset "0"
inputs and at least one of the
reset "9 " inputs must be at
logic "0". Count ing of the
7490 will occur on the nega
tive-going edge of the input
pul se. That is when the pulse
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Fig. 9. Diagram and pinout of 7493. Fig. 10. Diagram and pinout of 74176.

counter, the Qa output (pin
5) is connected to the Cp2
input (pin 6). The Input is
applied to the Cpl input (pin
8) and the count is obta ined
at out puts Oa, Qb, Oc, an d
Qd (pins 5, 9, 2 and 12). The
reset (pin 13) is used to reset
the counter to BCD count
"0", Put high for counting
and low to reset.

The strobe input is used
for the parallel entry feature
of the 74176. When the

strobe (pin 1) is high, inputs
A, 8, C, and 0 (pins 4, 10, 3
and 11) have no effect on the
o utputs. When the strobe is
put lo w, the outputs will
change to agree with the data
inputs independent of the
state of the clock inputs. This
fea ture wil l allow the Ie to be
" programmed" or preset to
any coun t , not just "0 " .

The parallel entry will also
allow use of the 74176 as a
4-bit latch . The data out puts

Qa, Ob, Qc, and Qd will
di rectly follow the inputs A,
B, C, and D while the st robe
is low, but wi ll remain un
changed when the st ro be is
high and the clock inputs are
inactive.

The counters that have
been discussed here are o nly a
small sample of the o nes that
are available. With counter
ICs, as with simpl e gates, the
best way to find out just how
they work is to use them. All

ICs li sted in this art icl e are
available for under one dollar
from advert isers in 73 Maga
sine, so pick out one o r two
and start experimenting and
the n start building . -

Referenoes

The TTL Dar., Book tor De$ign
E n gin eet'f , Te ltls Instr uments
Incorporated. 19 73.
Digital Inreg, ared Circuits, Na
tional Semiconductor Corpora
t ion, 19 74.
The TTL Applicatiortl Hartdbook ,
Filirch ild Semiconductor. 1973.

T8-t MICROMINIATURE ENCODER·DECODER
o Available in all ElA standard tones 67.0Hz-2035Hz
o Microminiature in size, 125x2.0x.65"high
o Hi-pass tone rejection filter on board
o Powered by 6 ·16vdc, unregulated, at 3 -9ma.
o Decode sensitivity better than lOmvRMS, bandwidth, + 2 Hz max.. limited
o Low distortion adjustable slnewave output
o Frequency eccurecy ±25Hz, frequency

stability ±.J Hz
o Encodes continuously and sUnuItaneousIy

during decode. independent of mike
hang-up

o Totally immune to RF

\Vired and. tested, complete with
K·l element

$59.95
K-l field replaceable, plug-in, frequency
determining elements

$3.00 each
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PREASSBIlIBIJED

. n

~.,

CD/IIPLBTB KIT

Crescomm Frequency Counters Features:

time base y ield ing ~

Optional 10 Sec. t ime gate resolution to 1Hz. $ 15.00.
(Free with purchase o f above TCXOl

Optional accessories TCXO
PPM stab ilit y . $79.95

5 Easy 6 hour assembly ; a ll circuit broad tr acks are
pre-tinned , h ave dr ill ed ho les and are plated through!
A ll I. C. sockets included - Makes trouble shoot ing a
breeze.

6 Cabinet. plexy window and a ll necessary compo
nents included for easy. trouble-free assembly .

7 9O-Day full coverage warranty .

1 High Sensitivity VHF pre-scaler (buil t.inl . lOOmv
RMS @ 50n @ 300MHZ. Frequency range DC
through 600MHZ Model 600.

2 Excellent temperature compensation crystal con
trolled t ime base. yielding + 1 part/lOG stabil ity per
hour afte r 10 min warm-up,!.. 10 PPM worst case.
from 0° to + 5SoC!. at 100Hz @ 450MHZ is attain
able, typically i t ca li~ra ted to WWVL. Th is is approxi ·
matelv 2 parts in 10 !

3 7 d igit display, reso lu tion 100H z with 10m Sec.
gate interval, pre-scaled I 10Hz reso lution with 1 Sec.
pre-scaled , 1Hz resolution with 10 Sec. gate Inter
val pre-scal ed!

4 Built-in 5VDC regulator ; input to 3·terminal regu
lator is accessible for use with 12VDC out-board PS_
You can use this counter mobile.

Opt ional 12VDC power recepticle and cord assembly
$15.00 (on preassembled counter only)

" HAV E IT YOU R WAY"
Complete kit or preassembled , burned in. and environmental chamber tested unit available for the commercial shop
or modern ham shack .- - - - - - - -- - -- - -- - - - - - - - - - -- - - - - - - - - - - - - - _.- - - - - - - -- - - - -- - - - - - - -

KIT Mode1600K 179.00 ea. PREASSEMBLED 8c TESTED Model 600 AT 249.00
Bank America rd and Master Charge accepted . Please include acco unt number with order.

NAME ~ _

STREET _

ClTy ~ STATE _'Z ,P' _

CAl l SIGN _
SEND CHECK OR MONEY ORDER TO :

...... Bldg. 13 Euclid Avenue. Newark New Jersey 07105 (201) 589-4647 _



Front view showing loyout of voltmeters, vartac, control, 5 1, 52, ond fuses. The hondles ore
wry functionol because of the 'Neight of the unit.

Variable D C Supply

"

,..

Fina lly, rewind the secon
dary; I used num ber 12
copper wire with a thick
thermoplastic insulation . I
used this wire because I had it

twelve turns. Usuall y this
type of transformer has a two
turns per vol t ra tio. Retain
this information for rewind
ing the secondary.

•

"• ,
~ -' ISH TUTI

Inexpensive

- - easy and quick

Ourl" O. KlawiUlll'" W9VZR
462 7 North &rtJelt Avenue
Milwaukee WI 532J J

.. .

are the outer windings. When
you remove the 6.3 V fila
ment winding, count the
number of turns . It probably
will consist of approximately

I t is extremely handy to
have a source of variable

de energy in the ham shack.
The usefulness of this device
encompasses many areas. For
instance, many of todav's
projects are built around
semiconductors which requ ire
various de voltages. Much of
the milita ry surplus available
requires either 12 V de or 24
V de sources. You may not
want your final conversion to
operate on this source, but it
can be very helpful to see if
the equi pment will function
on its original source voltage
before converti ng it. Those
people active as mobilers cer
tainly could use a husky
supply to test that new
mobile rig. Obviously, any
thing that is battery operated
could be run, tested, or
repaired with the help of th is
electronic wonder. It might
even help you start your car
some cold wi nter morni ng.

As you can see from the
schematic, it is si mply a va ri
able autotransformer feeding
a husky 30 V transformer
into a bridge rectifier. The
filter is a large capacitor. It
would be nice to have a 30 A
choke, but the filter shown
has been satisfactory for all
of t he uses previously dis
cussed.

Well, now that I have
established two major fac ts,
its simplicity and its useful
ness, let's build it.

You may skip this part of
the article if you have a trans
former or are going to pur
chase one. The transformer
for this uni t was a modified
TV transformer. I located the
heaviest one in the junk box.
By the way, this was my fi rst
attempt at rewi nding a trans
former, and if I can do it, you
probably can also.

First remove the outer
shell and the laminations. It
may be necessary to use a
little force to accomplish this.
Never hit the laminations
directly with a hammer; use a
mallet or a block of wood
with your hammer. Take care
to preserve the leads from the
windings.

Next, remove the seccn
dary windings. Generally they
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Rear view showing general layout o f diodes and heat sinks, output and blower fusing, blowers,
ond line Input.

left over from wmng my
wife's dryer. Ob viousl y, an
enamel or form var insu lated
wire is suitable. As you are
winding the secondary, chec k
to be sure that the lamina
t ion s will fit. I was able to get
about sixty turns on the
secondary hence thi rty
vol ts. Using wi re with thinner
insulat ion, you can probably
get several more turns.

The diodes were surp lus
uni ts which were mounted on
homemade hea t sinks. The
hea t sinks were made from
1/8" th ic k aluminum scrap. I
used about 12 square inch es
fo r each diode. The heat si nks
were mounted on one inch
ceramic pillars above the
chassis to promote convec
t ion. Several holes were
drilled in the chassis below
the heat sinks; there was a
bottom pl ate attached and
two small 24 V de surplus
blowers were mounted on the
back of the chassis. The
output of the power suppl y
was used to power t he
blowers. Even at five volts
input, the blowers would

•

move some air. The bl owers
reall y aren't necessary until
the supply is run at high
curre nt output over a five to
ten minute period of t ime.

The toggle switch, 52,

which removes the variac
from the transformer and
places the line voltage there
instead, is used when there is
a load which will greatly sur
pass the rating of the variac.

This unit has been used for
everything from repairing
transistor radios to operati ng
dynamotor powered mobile
equipment of the 12 V, 30 A
variety . •

e~change, about 7 miles away at
Belfair, Wa" and ci rcled the b uilding
with a $4 BC receiver, It was easy to
lind the $pOll on the walls -Mlere thl!
noise peaked. Local pl'lOrae company
employees blamed the trouble on thl!
po-. people. refusing to believe that
any phoneequipment could cause rad io
interference. They were so insistent in
their belief that they didn't report
interference to local headquarters in
Seattle, They finally told me to tell it
to FCC.

FCC contacted Seatt le engineerir>g.
After some days I called engineering.
and lhey Mid they would do some
thing about u. It has been 5 weeks of
passing the buck, and until in terven·
tion by FCC, there was no action at
all, The y will tell you anything, but
do nothing.

The trouble f ina lly tu rned oct 10 be
the battl!fV ch. rger at the e~change

office, They haven't fi~ed it yet, and I
have rotified them that my I'IObby
invo lyes circu lat ion of i1Udio currents
through widelV separated grounds.

So, in the case of a pulse type

frompage '04
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THE BROAD SPECTR UM
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1 1

I read Martin Greerlbaum's ,rticle
"Ten MIIten: Dead or Alive?" with
great interest . Ho~, there _ ,
grOli$ oversight in his article, especially
with the ~reat interest there is today
in FM. 29.6 MHz has fo r years been
the FM channel on ten meters, and
you hlNen 't worked OX until you've
worked someone full-quietirog JOO()

miles _.y, or worked your ned-door
neighbor through • repeater JOOO
miles away. With the low cost lNail·

This not e is to inform you that I
halll! been very pleased by the nee!
lent service and responlie of your
adYertisers, namely Ramsey Elec
t ronics, James Electronics, and man y
others.

I might also add Ihat your many
oonstructlen articles are verv FB and
your publication covers thl! broad
spectrum of amateur rad io very well.

AIex Hellman W20EQ
WoodhaYerl NY

Continued on {)lIgI1112

inflation gets much WOfSf!. Sandy
Cia..... m.y find him!ll!lI going down
t hl! dnin instead of thl! chimney.)

Jim Miller
Wal8floo SC

I

ISANDV CLAWS

mlI<JiIz ine from mv good fr iertd Ed
Dombert W2PCP, and th is is a very
Yillued present, Living OIl th is island
"down south of you: ' it is annoying
how long it soeenmes takes to receive
the mai l from u p north, Here aga in,
you beat the others, an d once again,
thank you and well done.

William Vaooer Greft PJ2W I
CurilCMt. Neth. Antilleli

I received the sample copy of 73
today -Mlich I bad requested IiOmI!

t ime ago wilen your subscription offer
U~.

Looks like you do ha~ a pretty
good magazine, Ho~, it sure let
me down the ~ry first thing. vee see.
I nave been taking another magazine
for $l!lII!ra l months just to get the ad
section, because I want a good used
SSS/CW rig. So, right off the bat, I
went to the back of 73 and !lI!arched
all the way to the front. Therl from
the front 'lll the way 10 the back.
Plenty of good-looking new stuff. But
if I gilll! arotJnd $700 for liOffiething to
ctev with, I think it should also cook
my breakfast! So the answer is a goo d
$400 used otJtfit.

I certaillly appreciate th is cccor
t unitv to IiI!I! .......t 73 iii like and .fter
my o t her sublcription npires and I
get • new rig. pt!I'"haps I'll try it. With
tax time here and the usual rough
t ime with Sallta Claus just over, th illgs
are pretty rugged, even in Dixie. IIf

1__-----'
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SPLENDID SERV ICE

About 4 mo nths 8lJO I wrote yotJ
and complained aboul lhe very bad
postal servce and lII!fY late del ivery o f
the 73 Magazine .

I don't know how yotJ are do ing it
or what you have done, but I now
receive your excellent maga zine for 3
monlhs in success ion the f irst IWek of
the current rron lh the fI\iIQiIz ine
corres out. To beal everything. I
received the December issue at t he
end 0 1 November. Need ll!Sli to say, I
wanl to thank you ..d your slilff very
much lor this splendid service.

I rece ived th is subscripti o n to your

•. ., .,.__~ [ "" _ .4 · ·~
_ • _ . .' A ..I >J ~ ~

•

noiSJl!. Of a sharp rattling noise,
particular ly on 160 meters, check
your phone line for lhe source. It is to
be hoped that the management of
you r telephone e~change will be more
cooperative than the locals. I don't
know if the chargers used by General
Telepl'lOne subsidiaries cause the same
type o f interference..

Kei th Olson W7 FS
Belfa ir WA
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Form 1M caef ,
14120

••
_.AMATEUR RADIO STATION,.................._-

~ .._)

... -_.......LICENSE FOR

DEPARTMENT OF COMMERCE

aUREAU 01"" NAVlo.ATION_._.

Eric G. Shalkhau~r W9Cl
527 Sprillg O eek Road
Washington IL 61 57J

lhrmlUltrt to the ad to ~~late radio oommunt-ation, apP"'flt't!d .AlttlUt lA, 191',
_ ____ _ X._ .G. o.lchalkhausser • a citiun of lM StaU

of _ "8" r k e. , havint applied thnefor, u hveby tronted by the
Socretary of Oommeme, lor a period ol_ '2B!- year • on and lIubject ro the l'utMti,oru
and conditions hereinafter stated and revocable for eauee by him, this Lieenee to use 01'

operate th; apparatus/or radio communication. (identified in' the Schedule hereinaftu) for
the pWpoll6 01 lranmuttlnt private radlo{1'am8 01' sitnaLl, rwtwitluJlandint lha effect
thowl cztends beyond thejuri4dictioJ1. a/1M State or Territory in UJhkh UI-e &aid dation
i.t locakJd: Prurldt'd, That no i.nUrlerenoe other Ulan moy NS8Itlt under tAe rutrictiOn8
contained in t1lU License shall he COU8ed with the radW communication 01 stations
01 the tlooemment: of the unUM StaUa or- Uctm8ed atationB.

t . The use 01' operation of appar0tu4 f()1' radio communication pU1'suont to thU
LiunBe ahall btl IJubject aUo to tM amclea and retulatwnB utablUhed by tM Intema-

• •
tional Rodiotektrophk Con.t.'t'nOOn,~ by the Senate of the United Statu and
coused to be 1J'J.alU publio by tM Pruident, and ahall be IJubject alBo to .mch retuJationa
Cd may be estabUshed lrom time to time by authority of mbsequent act6 and tnatiu 01
the United States.

S. The apparatlU shan at aU ttmee while in U8~ and operation be in cluvte 01 a person
01' PUlloM li«n&ed for that purpose by tM Secretary 01 Comm«rce'. and the operatQf'
01 the appcvatUil shall not wilfully QI" malkiufuly inlDfere with. any otlw' radio
communication.

4. Th e station shall live absolute priority to sitnals or radio~ramB relatint -to ships
in distress; shall cease all s8ndin~ on Marin~a distress ai~nal; and slUJll refrain fram
8endint until aU the sitnals and radictJ'arna nlatir&t thueto are completed.

5. The atation shall w e the minlmum amount 01 enutJI necnsa7JI to carry old any

communication duired, and the tranalormer input shall not ezcee4~haJ{_kil owatt.·

6. The station shall not use a troMm-itlint wave lentth eJlC6edint too m eters,

i . 71113 alation aha/I not use a transmitter durint the jlrllt 15 minutes of fMlCh bow,
Jocal standard time, whe.nevo the S~~tary 01 Commerce by notice in. writint aha/I
requiTe it to obeeroe a dWilJion 01 the time, pursuant to tM 1'welfth Retulation. 01 the act
of .tutust IS. 19lt.

8. Th.e President 01 the United Statu in time of wrJ7' or puhlic pera 07 ducuter ts
authorized by law to close the station and cause the removal therefrom of all radio appa
ratus, 07 m alJ authori.ze th e use or control 01 tne station or appal'tJtus by any department
01 the Government u pon Just compensation to the oumers.

9. The Seudary of Com merce and Collector. 01 Cuatoma or other of1tcers 01 the
Gooernrnent. authorized by him may at all reasonable times ent-er upon the s ta tion- lor
the purpose of inspectint and may inspect any apparatus f07 radio oommunioouon: of
.uch station and the operation and operatore o/ such apparatuB.

10. The apparahu ahalL not be alwed or m.odijled in reepeet 01 any of the particu
kJr. mentioned in tM l oUou,int Schedule except with the app1"Qval 01 a radio inapec-
tor, or other duly authorized officer ol the Govenwum.l. I~

•~0 gut" one " H th6 8latiOll. t.. .. ilh lD & ......ti<,Jai ...u.. of • laval or mill""T ltati"". oI.b........ Il.rlte OI1t .. ........u.lt...

One of the first amateur licenses issued shortly after they were required.

'12



The History of Ham Radio

- - part I

United States government.
We then projec t the general
acc um u la tion as far as
1927-19 28, after which time
some degree of order was
again established in the radio
indust rv. coverall.

In telli ng o ur story, it is
impossible to refrain making
pertinent insertions of
interest. There were many
occ u rrences duri ng those
early yea rs that stand o ut
vividly in memory and need
telling. Those beginning years
were mostly of pioneer ing
an d expl ori ng, bringing for th
many discoveries and inven
tions in rapid order, in very
short periods of time.

1909
To begin with, let me set

the year 1909 as a reference.
Why 1909 ? We will become
aware of the reason as we
review the history in relating
the magic that is wireless.

And it sure was magic to
everyone in those days,
believe me! Let me take a
short glim pse into the past
history of wireless. There
were no laws on the books.
There were no rules or regula
t ions perta ining to wireless.
T he general public was not
even aware that radio waves
existed. They had no inkli ng
of what was meant by co m
munica ting without wires.
Pra c t ic a ll y nothing was
known about electricity. All
this was a mystery.

1888
In 188 8, just 89 years ago,

a German Scientist made a
discovery when he sensed

---

•

coincided with radio rules
and regulations, th e three Rs,
being fo rmulated by t he

" . .

..... ,

2•

........_...__..... ... : At', '0.2.E. G. Sehalkhausuer

t rad it io nal to lay most
emphasis on the years from
1910 and on. Th is period

SCHEQULE OF STATION AND APPARATUS

hen trying to get just
a glimpse of wireless
in a nutshell, it is

Location: SkJU, ;ebr;!!-::!' .: County. __. JOl;:l~Q;t

City OT town, :'~t~.~r.::li.:"G"__ ; Street, ..oad~ ; .'·0.

Nanu 01 OUl1W'J". _

E. T. CHAMBERLAIN,
ODmmUftoAlU' 01 X~vtlatloll.

" g.l'HO·Oll','al 00II, _ _ .__. ... _ _ . ._•.,,-"--;:_.

Nanu 01 natul 0 1' military .talWn, ifj "

Power : Transformer input, ."

to,lent th , fit - _

. ._.._.! _, _ ,. n~ horizontal: part,_~ . _

TM normal Hndint altd l'ecM/int UA:JVll Zentth 1IhalJ. be __ 200 m.eter. and"'"' . n.tIllil

au, .talion i.o~ to use the lollowint addiUonal WOt '6 lentth8, not uceedlnt lOO

t · 17fY ±f' ~ -- - - - tme erll. __ . 1ne.,.",-1I, ~ nttl ers.

Place, _ _ lev.~!__ Oh1o ~_.-- , Date, __ 'sy 5th . .191 6.

~6/... to -..-d I mo -_if u.. .-tiool t.. w1U:1.1D., p Nl.;".l ...... 0I. ....YDI. or mili'·- •••;.- .. to~ IlOO.... , -, -

history
w
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very long wavelengths, since
the shorter o nes were sti ll
undiscovered. By this time,
many ships at sea were in
stalling transmitti ng and
re cei vin g equipment and
many shore and inland loca
t io ns established com munica
tion centers.

In 1901, Marconi and two
of his engi neer.. came across
the Atlantic to set up the ir
wire less eq uipmen t in
Halifax, Newfoundland. They
succeeded in receiving mes
sages across the waters fro m a
station transmitt ing out of
Polduh, England. All this on

DEPARTMENT OF COMMERCE
BUR~U 01'" NAVIGATION

RADIO SERVICE

'nMfaIIowialr!oi.of ! , ,1._"'_ : wtllboo__ &D<I1i>rwu'doooi I. .......... ... _, 1
~..:I*:..II"'"- .... ::::::::a:: Jat ndlO----.. ottM.cr .... .,.. ..-......r..{I . I _ .

_ ' , ._~.~u _!bI.I::~_~M....~_~, 7~~~""=1IH .~:1 '~~~.,_ .~ ..~~TbI . ............. _ ,., .. , _ ~ .-._ of __".-._~_ ... 1_
~~~d.I,red."' r...wW. _~_ r u.. "'--"'."_ "" wlll ooc, ot -...
.......... T~ OftIlWW _otbe_w""bllol •

NoTJC1i.-n-__loorl ,.. I'" _ ' ....._1 I .. ... ,,= ..._

AMATEUR APPLICANTS DESCRIPTION OF APPA

Addilioaal InI_tloIl , .._. •• • .• .•._ __ ._._ _. ...__.__

..~- _ ~- ..-~_ _ _ - ~_ _..__ _ - - _.__.

- - - _._.._ - -- -- - - - - -- ---_._--_.._-~----

IluiBHaD Wcht.mn~,__-5:"_ .... ~ '-'cth ( lnlm.~) __i2. _
H~l&I lencth , __••••_.f.Q....... . . Ieeot. Vertl~ ItlDgl.b . 1Dc1udiUC te.d-in , _. ~

N"mbo. of wi.. In horbr>ntall*1. _ ••..:r:_~___ I... '!...] put, _._..__..9.P...... ._...._._-'l.-
~ tft.._1fir-. .__ .3~..!.!l..C.t.e.1.__ 1__ ~ at.. • Isd .__..Z;i_: ~., .__.
GmImd '-I t'OrlDIll:ted I<> ._J3!;,U=PiP.I... r UQD1D$...'I..I.L._.:.:.:.a.z_X..~Q..v.r. J....~ .o. ..i:Ul.
O~-..tIaI dlmn...... ._aen sJ.....1.I._.s.5••.!t.•_....o.bO''l ~_ ..P'.G!l.m.a.._z.t..•onCI_...e.r...d..Ut
..__.Zs..__:.:t.•_.~~y_"-.~r.9\ln.';Lw..t__tM...~lb.!.L.'.n5!!.._... _

~to t.. c;pa IN to,. --I.~.~... g.~_~lll~!!! ~~r bolcU..........tor' l~ S o. ._.__•., _ I"I'IIeo,-,
-..ed by _ _ .._ •._._ _.... •••_._. ••••_ ••••••• ••_._•• a t ._•••__• •__

( 01_ I ' 1_.) C_ I C"'"-)

Name of ltAyal o. military tUtlOQ, If wUhlnlhe naolicallAi'- or Uu>1JI1lon ItIT .blcll a U_ " do.Inod. :lOD; ".__

II. rowee SUPPLY .

FfOCll colt,. malna, lJIl"eiatol', Aol'alte hatlerf. Me.. ._.Zr .Q.lt._c l.t.~-..:'!a.1nI.... ..~IO_][c.l.tiJ.'_'ALC.Ci..... -" .~
Gi.... folJowlnadata, -.red II1ldflr oormal l lnc _ dlIlOftl, ke,. dep.-i:

J.m.- _ _~=.3 . --A.. " ol1a, •._ -l!e v.
('I 1 ... ..-,._01=' _ hi -.) t- ol_ _. .. _ ... I)

Po....... __ • • . ._ w.~ or Indoctioa oeII raced al _ _•__.5.00._ ... ._
(Tn• • _ ...... bo_.... )

Delcrip(i<m 01 ".,;:lIallno t.randormer I n<! lratlMlllIUeg oonde.....' __.pi T a 1 _ ...Cl'Dd~o.a.8e.~up.l••:,,;.~t;
_.IS. ..!:t •}I.ea.:v.~ ._hr.au ....::1hb o=. ..in ;.z1J'tl.o.I.~;.lc....1.t.•...ll.'-Yy_.:1b~Qn._ULt
M e 1..........uOOl.._ c.cn d . De . r cf I~C" + ..

111. ..4.NTKNN...... ~~i!
Tn (T, .,. fan, uwbNrlla, ele.), ~.. u1cJ.....1l. g"f -!.~~.!..'..._. !i

I . GEl'tEBAL DE8CRIPTION 0" In'A.TION.

N_.. of applicant, _...El'..c.! ......~~.J;;ha J khJ,u.Jl:e.: _
PI_ <of birth . H.1llA1.dc:._ _ _ _ _

(Ql1 1o ,I
AM~_._ _ .5.u'::lini-_:J.e~.r.:.,k..... __._
au- of t1lee- ol _ .. ..;::r.uk&._._ or a-.-..,..........

LoaItiM cI otatior. : 8Iau!, ._. .... j . ..... rc "kA- ._ _;
Ot,. or TOWl'l , _.•_•.•-S.t.e.r.l .1ni-••_._._••••_._ _. ; flt~ ~ .•. j;.. ~.

Furulob .ketcl:o01_.... wiOt. .....plece dimo ... .__
u_

190 1

1900
At the turn of the century,

the Englis h compa ny changed
its name to Marconi Wi reless
Telegraph Company, Ltd., to
be mo re in keeping with cur
rent developments.

1899
In 1899, Marconi and hi..

assistants succeeded in
sending signals across the
English channel with their
crude equi pment. The main
bottleneck was their iron
fili ng co hcre r for detect ion of
signals. The use of ga le na,
silicon, or carborundu m was
not yet known for detecting
wireless signal... In this same
year, th e Marcon i wlrelcs..
Company o f America was
established.

th at there was somethi ng
present in the vici ni ty of an
electrical spark in a Lyden jar
discharge. This elementary
d iscovery made by Heinr ich
Hertz set th e stage for many
scientific invest iga tions. They
were carried on in universi ty
laboratories, sti mula ting re
searc h in th e fie ld of electro
magnetic waves.

1892
About this ti me, along

came Marconi from Italy. He
was born in the year 1874. At
the age of 18, while a fresh
man at the Un iversit y of
Bologna, Marconi discovered
that an electric discharge
from a condenser could be
detected. Th is made pos..ible
t he t ransmissio n and rece p
tion of signals over some
distance. Playing around and
experi menting for four years,
he fi nall y went to England,
where he demon..trated hi..
findings and equipment.

1897
With in a year, co mmerci al

interests became aware of the
possibilities in the application
and use of Marconi 's inven
t ion and organized the Wi re
less Telegraph and Signal
Company, Ltd., in England.

1896
In 189 6, Marconi o btained

a Brit ish patent for wireless
telegraph apparatus using
electricity. How utterly novel
and pr imit ive that description
sounds today. And that was
only eighty-one years ago!
(At that time I was 3 years
old, but do not reca ll the
incidcntt]
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1904 and 1906
This led to the develop

ment of the use of vacuum
tubes in detecting wireless
sign als, where J. A. Fleming
in 1904 and Lee Deforest in
1906 made their contri bu
t ions. While the sagas of the
sea kept the newspapers busy
and the public talking of the
great wonders of wireless and
its possibilit ies, what do you
suppose was gomg on amo ng
the younger scientists across
the country, especially in the
eastern part of our United
States? All of these intriguing
possibilit ies of rad io d id not
just belong to commercial
companies - by no means!

Here we digress a bit and
loo k into the back rooms and
wo od sheds a rou nd th e
country, ta king note of the
ent husiasm and th e influen ce
t hat wireless had produced
among the young. We need to
find out what was going on in
these areas, since th is part of
earl y wireless history is viral
in fo llowing the progress of
t he new discovery.

One sho uld call attention to
the cont ributions made at
th is time by Si r J. J. Thomp
son, a British scient ist, who
had di scovered the electron,
enclosed in a vacuum tube. It
was a sequel to Edison's
invention of the light bulb.

1909
This br ings me to the year

1909, previously referred to.
While th e comm ercial
interests considered wi reless
in terms of the ir restr icted
doma in, we fi nd a group of
" wireless kids" in New Yor k,
no more t han ten in number,
all in their teens, gett ing
together and forming a Jun ior
Wireless Club on January 2,
1909. They were putting
together metal plates, wires,
and iron fil ings, making the ir
own coherers, winding coils
and other paraphemat la, and
succeeding in sending dots
and dashes according to the
Morse code, between the ir
homes, from block to block,
and even across miles. They
were listening in to what was
going on, hearing the mes-

-_..__...

invented and larger stat ions
were erected, in Europe,
America, and other count ries.

0 ,""""_~-la...Er=B aa ..J

"'"-.-----.".
0.-. =

•

---"'---------------~

application of this relatively
new phenomenon . Gradually,
better detecting devices were

;-=:==~~:"""1

The station of 9AHO.

""Q1 (': <:'t"':'-1. __ .I . 8tNo!1.

_____ ________ Btl'Mt. lJIr.nce, _---I~C__.

______ 1'::_:=====__ .e- '

--_._-_.•.__.._._.._--'--_.~....._ ..._..." .._-_._._..__._._"...

An apparatus description, one of the required parts ofgetting an early ham t icket.

INSTRUcnONS '1'0 IU.DIO IN"8PJCCTOB&
/

"--.d ....t tM.1ona in SrIplkak-. OIHIIQI' It.. .ppllainh II., II btl oHIf...

~ tIW m-' ........s, au oat tJ. foIlowiae :

.,......., -- - _ .__._--....------- - --- - - - -

1'll, inap«:tI:n'...m tbu. Nlain .. ml"J for bt. file.~ imrud the form 10 the Ooolmill:loner 01 If..'''a*Uon. 100 lI'hora the
-hon.Id ... .u.mt . 1IpeI.lW npart. beIoN ..... \be II-.U _ btl bl,.o5oU& OQ aD, -'*- ~. ......~

Ddt of I... rI•• , (If I 'I lld) • _

>-011.. l~ltoll .....,..r ..,rioq

]

1902
By 1902, a great deal of

inte rest was sho wn in the
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1911
So In 191 1, the en thu

siasm on the part o f rad io
amateurs grew tremendously.
In the same year, the Junior

Interference occurred and
beca me objectiona ble for
" the big bo ys," So in the
followi ng year, 191 0, the
exis ting problems were
brought to the halls of Con
gress. to find ways and means
to regulate wi rel ess co mmuni
cation and define do mains.
True, the ether was free space
and belonged to everybody,
but the co mmerci als and their
in t erests sought to have
vested right in their use of
this "free" space. Thus, the
conflict ...

The confl ict was brought
to a head in the introduction
o f two bills, one in the Hou se
and one in the Senate. Hou se
bill #23495 and Senate bill
#7243 were int roduced. The
senato r st ro ngly in favor of
these bi lls was none other
than Chancy Depew of New
York, w h ic h was the
bailiwick where the inter
lopers were o perati ng. The
contents of the bills were
strongly against any use of
the airways by anyone except
the commercials. The teen
agers with their ho memade
eq uipment and their deter
minat ion, organization. and
above all, their spirit, had
other ideas. They wrote a
letter to Chancy and tol d him
so. Here we note somet hing
which wi ll be of interest to all
of you. The boys of the
Junior Wireless Club had a
meeting. selected the ir repre
sentat ives, and asked to have
a hearing in Washingto n.
Th e y com posed another
letter to Chancy Depew. were
granted a hearing, and on
April 28, 1910, were given
the privilege of present ing
their case. Bel ieve it or not•
these boys won their right to
go on experimenti ng as they
had done before . This Junior
Wireless Club had perfo rmed
like veterans in the halls of
Congress, and to them and
many ot hers went the free
dom of the ether for many
years to come.
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sages floa ting arou nd between
ships and shore sta tio ns. This
was real fascina tion!

This article appeared in a New York City newspaper early in 1910. The boy in the picture is the
first president of the Junior Wireless Club, later renamed the Radio Club of America,
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Issued in January 191 7, this certificate was one of the first of the "a wards" that hams have
always displayed with pride on the walls of the shack.

As soon as radio became popular as a hobby, equipment began appearing on the market. Note
the flamboyant style o f the copy , typical of the period. This ad appeared in 1915,
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POTTSTOWN. PENN.
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started. Enthusiasm ran high.
Wi reless wa s a new found
disco very and appealed to the
young as well as to the o ld.
Wireless could be used to
span grea t d istances and for
so many experiments. The
fascination of distant co m
municatio n without wires was
gripping and overwhelming.

•
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was very little literature or
publ ished infor mation avail
able. 11 d id not ta ke long for
these to appear. Soon small
companies issued store
catalogs offering everything
from lo ose couplers to
crystals and crystal holders,
headphones, and all sor ts of
gear to get the amateur
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"Radio Apparatus"

signal. "
At this t ime, a number of

wireless organizations blos
somed. Notable among these
were 1) The Inst itute of
Radio Engineers, 2 ) The
Amer ican Ra d io Re lay
League, and 3) The National
Amateur Wireless Associa
tion. Up to this time there

Wireless Oub changed its
name to The Radio Cl ub of
America, and remains so to
this da y . The members
became notables in wireless.
The club was held in ve ry
high esteem, especiall y after
their confrontation with Con
gress and their display of
courage and dedicat ion for a
cause dear to their hearts and
right in principle.

By 1911, every wireless
company and operator on
ship and shore knew t hat
regulations were a necessity
to hold down interference in
radio co mmunicat ion. An
Act , dated June 24, 1910,
authorized by our Depart
ment of Commerce, Bureau
of Navigat ion, became what
at that t ime was considered
the law of the land regard ing
radio transmission and recep
t ion. Th is Act consisted of
four sections, all very genera l,
and was labeled An Act to
Require Apparatus and Oper
ators for Radio Communica
t ion on Certa in Ocean
Steamers.

1912
On July 23, 1912 (two

years later), and then only
pertaining to section one of
the four sect ions, the Act was
amend ed, spelli ng out some
specific details concerning
operators and ships at sea.
From then on, all trans
mitting stations would have
to apply for a license to
operate. Th e law was not too
specific. It had loopholes, and
m a n y inland stati ons ,
e spec ially amateur radio
ent husia sts and experi
menters, we nt about hoo king
up induction coils and going
on the air wit h call letters
assigned by themselves . For
instance, a "one inch " spark
coil was conside red to be
limi ted to no further than
eight or ten mil es, so d id not
fall within the law crossing
state border s! What a "primi
tive" concept of wireless in
those days. The type of signal
coming fro m these amate ur
operated coils d id not con
form to any known band
width o r frequency stan
dard. A signal was " just a
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In 1915, the Central Radio Association issued its Blue Book, a re ference text for early
amateurs. It included this explanation of why licenses were required.
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n • •, ,• ••h op llo. 01 om. ' ou, .'aUoI ' DOt _ .,lb t ho 14.. <1/ .U 'o. t ho o~r.'or--o.

t ho ,. II Lo " lIIcla, ro<oult Lo . o f tbo .m.tou', r1rb',-u•• Oo at 1' " I., II . d OIl. priolo
Iq . lila••' b t h om. ' . n ..ould ..., "101_ . b\ 1.. If h , _ lIbl . Ibo 1.... n. l I t. In _ 01
_ u l loao .. I_If 10 ~ __. If ,o. u o. ...oIYl .- ...,.. II '" l ot . _ t o" pt • 1_ II
, _ 1o. w,_ ,. t _01'1' .. ...." M7_ ~ _._ 01 tJt. ~oo Ie<a l-. o 1• •.-.....•It, 'M JI __ to 'M , to. _~. ,... ._ 'n•• 1""'_ 11 ' . II _ tII.ot -m 11 Me .
~ u ,...••"'••r....- I."" oJl _ I XW , 0.. If '100 \0 lora "'''1 II.oJ .11 , • • I\.,to., 1 . "U••, '.'" ,..... , , 11 ~ \loXW ,

n . U I. I d 'bo oal' _ .. 1 \0 'bol ,. OO'''dl~ tit. qu••It••• uhd '0 lbo 10MIt M , 0" ,
..d Ih• • '.u or••bl. ' 0 ' 11 • • d I•• • -. 1 tho 01 lot 1_ • • o . d•••L• • ' . To l ot 0••, .rli Radio 1.-
.......0. , D.poort 01 Co S 01 ,. of D1.'rtn. , ..................... ' OIl, ....., lOt' ron.. 1", U,pplt·
....... lOt' 0-.10 u.-.. r_ 1'1 . ",,110<0.._ lor U- 10. I.£a<l ~"''''' I --. . , ."..".m ,_._ "" '
II ~ 1" __ o..toL C. U L.u... On uoI...od ,OO .,1<"..... _ .... Y.. bOo....., ,.,. Ito , , ....
. ... , Ito, L• ....., 01" ,.. 10 '0, • • , .. 100, .. , OO _ lot• . r Ot' ,.o. 0.. _0<'1_ ,.o . " 00 1. , .

1914
Hiram Percy

one individ ual
Maxin was
who could

come up with the right ideas
at the right time, and the
ARRL was hi s heritage , No

sooner had this ent husiasm
caught fire when World War I
broke out in Euro pe in 1914.

1917
The conflict went on for

several years and sure enough,
the United States became
involved in 1917. All radio
amateurs received notices to
dismantle thei r equi pme nt.
Many joined the services in
one capacity or other, many
into the Signal Corps where
their training and experience
as radio ope rators was greatly
appreciated by the govern
ment.

To be continued.

Remember the Windom!

OH 43J60

...
lIFU TJ · . I..... )

Windom, as shown in Fig. 3.
The theory is that thi s is fed
at a 300 Ohm point with
twinlead, which can then be
transferred by a 4-1 balun to
75 Ohm coax , There is some
controversy abo ut this, but at
any rate the feedllnes should
come away from the antenna
at a right angl e for at least a
quarter wave length, and the
equipment should be well
grounded to prevent floating
rf in the stat ion. -

Jerrold Swank W8HXR
65 7 WilJahar Drive
Washington Courtho use

See Fig. 2. The feede r is # 14
wire, any length.

To reduce the chance of
getting rf in the station, the
method in Fig. 2(b) can be
used, with link coupli ng to an
external tuned circuit . Th is
antenna at the feedpolm has
an impedance of approxi
mately 600 Ohms.

There has recentl y
emerged a similar appearing
off center fed antenna which
IS incorrectl y called a

this the world's simplest

five band antenna?

•
IS- -

be 125'8" , The distance of
the feeder from the center is
approximatel y 14% of the
antenna length, or about
17'6" . At this point there are
no standing waves on the feed
line. By tapping the feeder up
on the plate tank until the
transmitter loads properl y,
yo u can tune for whatever
band you are operating in.

Fig. 1.

lIHf TI . , 7=: .1 / CU Tl A

T his ante nna was one of
t he mo st popul ar

antennas for amateur use, and
it deserves more attention
than it gets now, although it
was first designed in 1929. In
that year, two amateurs, John
Byrn e and Ed Brooke of Bell
Tel eph one La bo rato ries,
under the direction of Pro
fessor W. L. Everitt of the
Depar tment of Electri cal
En gineer in g, Ohio State
Un ivers it y , ex perimented
with and perfected th is
ante nna. It was reported in
September, 1929, QST by
Loren G. Windom, and there-
fore became known as the
Wi ndom antenna.

Its chief advantage is that
it may be used on all even
harmonics with a single wire
feed. Since amateur bands are
harmonically related, except
15 meters, it may be used
without change for an all
band antenna. By cutti ng it
for 80 meters, it can also be
used on 40, 20 and 10, with
out changi ng the properl y
placed single wire feedline.

The length of the antenna
is dete rmi ned by the formula,
468/frequency in kHz. Thus,
for 3725 kHz the length will

Fig. 2(0). Ag. 2(b). F;g. 3.
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$39.95
$41 .95
549.95
S69.95
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3.5.6.10ILlMINTS

47 .50
18.50
24.50
21.50
18 .50
18 .50
28.50
11.95
28.50
28 .50

19.95
24 .95
19.95

A 144--7
A 14 4·11
A43Q.l 1

OX-220 $32.50 OX"" 129.50

DXK-240 ...... DXK-440 135.50

DX~:'280 ... 00 DXK-480 .70.00

DX·29N 110.95 DX-48N 110.95

DX·VP8 ..... DX-VPB .....

VHF/UHF BEAMS
A50·3 $ 27 .50
A50 -5 39 .50
A50-6 59.50
ASO-10 89 .50
AMATEUR FM ANTENNAS
A 147-4 $ 15 .95 AFM44D
A 147·11 24.95 AR-2
A 14 7-20T 47 .50 AR-6
A1 47-22 69 ,50 AR-25
A220-7 18 .95 AR-220
A220·11 22.95 AR-450
A449-6 15 .95 AR X-2
A449-11 2 1.95 AR X·2 K
AF M-40 53.50 AR X·220
AFM ·24 D 49 .50 ARX -450

Z!O MHz. 432 MHz.
~; ~: MctdtII: Price:

.....

'39.50

DXK·l40 t52.60

OX·l20

1tUMHz.
Model: P:ioe;

OXK-l80flOO,OO
DX-1IN 110.95

DX-VP9

FM
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..~ 'O-'... • " ~ "-" ;17"' tlr " Ill" In'
T. ,n ~... '" • t e- ," . "' ''''' G.." l .5 d8 ~ SdB 11 508 ,,~

"I Rot 'Q ." ~4da 26 08 ...
~., 1 lbo. , I ' ''' Ie,... 25 ,..

4.5 dB" - 6 dO··

Omnidirectional

GAIN

BASE STATION

ANTENNAS

Cu.h Craft hu crea te<! another lint by making the
WOTId'I m""t popular 2 m~ter anll'nna t ...ire as good.
The ne...· Rin", RanPT i. dn~1oped f """ t he bIL'Iic
AR·2 with th half "'ave. in ph..... and a _ ~i..hth
• a... matchin tub. Rin", Ranl"'r lfiv", a n nt..mely
iow' anp of Ddiation for bM tH .irnal <'O>-erage. 11 ..
lu~ ......... a broMI f req .oene)· nlIlp and p"rfH'tJy
matched to 52 oom ~.

AII"·2. 137_110 IItliz. 4 ll>t.. l1T

AAx -m , 220-22S IItliz. 3 ll>t.. 7S"
AA"~SO, . 35-450 Mliz. 3 ..... 3t"

6 METER BEAMS

• R ., _
•• Ii. w wlU, ..-l .. 60' . _ lIy """'7

m ..,' '''''...
W<>rk full qui..tinll" int<> m" ", ...pealen a nd ~~t.nd t he
rad iu. of your dir ...1 rnnt""l. with th& new Rin",
Ran.. . r ,
"too •• n up dall' your p",,,,,nt AR·2 Rin", ..·il h the
. imple addition of Ih ia nlenm,. kit. The kit indud~.

the ph ...in.. network and n.........ry ._1 toot.n, ion•.
Th. onl y modiflaotionll l"e'q uinod ac-o NIl" to mako u '"
.lib i" U>e top OOKtion of)'OUr antMna.

__ po,,,,,,,,_ ,... 1'\ClIO'd. IIl1I .,.. , • _. boamO.

l l ' '_." _ ""reflll', '_"" 10"•• 1>-., port h ich r........1'd phI. ,ODd f1><III book ...<10
ond h...... Ir..,......cy ... pon •••

Boom.o.ro .0'" .... 11 and . Iomon, . ore 3!~" _ ~/," .04....n
• ••ml • •• okr omo nnio. , ' u"''''. ''' tIlbln• • n •• 3 and ~ . 10"''''''
bo. .... ""•• I 3/~" _1 '.'4" boomo . naG .n<lIO.lo", • • ' beam.
1Ia•• I III" • 1 1/2" boomo. All ....ok ""... P oF
to 1Od .'ym'num. O"p . I"',... <ad p1o_uboU adJ""tabJo
10 I $/ 0" ....., ... 3 ood 5 .lom"" on<! I ~ "" • ond 10.'0__ "11 _'- _, .............. ror .......'..,.,.. , "'"
nol1lCll ..,.., , ....
_ ........- ..,1_~b1.'~<'10"'-' . kllod" 11'
Ma"'" _ bon.-. -... I"'.... tor d;.-< U _ 1_. ".....
_ ...... Ia<tory _ ... _ -'i<d ..,,<10 ....I.-tl_ IDr

~_IJ.



" 9.95
JUS

"9.95

119.9S

159.<15

ICpe"le. - 15 W. lI - 2 meter -
fae lory we ed and tested • 695.95
repealer IS wall - 220 MHz -
factory wired and tested 695.95
repeatcr - 10 walt - "32 IolH z _
ractory wired and lested 7" 9.95
2 mele •. 600 KHz 'f'lccd duplcxer .
Wiled and tuned 10 frequency . . 399.95
220 .'01 111. duplexe" wired and
luned 10 frequency. . 399.95

'limib. 10 PA14" 11S kit except
25", o ut . •
loimibI to PA..... ' 15 for 220 MHz
po•ver amp - similar to PAI ..../I5
noepl 10..- and 432 "1 Hz .
lOw in _ l "Ow ou l _ 2 metc,
amp - fa~1ory wired and luted
30w in - 140w oul - 2 meter
amp _ factory wi.ed and tested

adds over ¥O ltll-e protcC1ion to
you. power ""pplies.15 VDC m.u 9 ,95
12 volt power ' upp ly TCf! ulalO.
f:iI. .d wilh fold back current
limitinll 8.95
ne...· comme.cial duty 30 amp
12 VO(' 'Clul,ued po...'e' supply
...·Icase. ..!foldbad curre nl bmil o
IJll! and ovc. ¥Oltap: proreC1ion
...i.ed and ln ted 239 .95

OTHER PROD UCTS BY VHF ENGINEERING

DPlX I44

DplX 220

RPTI 44

RPT220

RPT432

PAI ..../ 25 Kit .

PA220/ 15 Kit .
P,\4 32/1 0 Kit .

PAI 40/ 10

PA1 40! 30

PS3A Kit .

O.V.P.

REPEATERS

TRANSCEIVERS

POWER SUPPLIES

CDI Kil 10 channel receive >;1.1ded
w' diode .... itchillJ! 6 .95

CD2 Kir 10 channel xmil dec!< w{s""il<·h
and I. immers 14.95

CD·3 Kit UHF """ion of ell· I deck. neede d
SYNTHES IZERS for 4 32 mult i-channel operations 12.95

COR2 Kit complete COR wilh 3 second and

.- 3 minute limen . 19.95
sn Kil 10 channelaUI<HQn adapter

for RX with priority . IU S
OyOl.1s ...e stod:. moSl ' epealer and sim-

ple\ pairs from 1"6.{)"141.0 (cam) '.00

WALKIE TALKIES
CWID Kit 159 birofield pro~.ammablc , code

idenlifier with buill·in sq uelch la il

-, and ID timers 39.95
('WJD • wired and leUed . not p.ot:rammed 54,95
OWID wired and tested. prOjlI:l mllK"d 59.95
Micropho ne 2.000 ohm dynamic mIke ",ilh

P.r.T. and coil co,d 9 .95

POWER AMPLIFIERS

39,95

59.95

129.95
29.95

5.95

8 .95

1".95

59.95

1" ,95

C/49 S

19.95

219.95
219.95

254 .95

169_95
239.95

TR'

TR'
TR'
TR'

" 65.95

" 65.95

5 15.95

1of':I .95

129.95

2 met er. 2w, 4 ellanneL, hand
hcld receiver with cryslaLl for
1%.5 2 .tmplc>; . . . . .
ha ltery pad, 12 VDC, Y:t amp .
hallery ch.arttet . •
2 mete r. with malc BNC ron_..

2 mele. synthesize., t .ansmil offseu
p'0ltn mmable from 100 KH z · 10
101Hz. (M.n offfitu with optional
ItOIplenl . •
same IS above, wired and tested

IS amp - 12 volt ..ulateli
po...er supply wlcafit . ..../ fo ld-b.ck
current limiti1llt I nd ovcrvollll'C
protection
SlI me a. above - factory ...'i.cd
and lested
25 amp - 12 'loll rellulated.
power supply wi f:il.Y:. w/fold-ba...
current bmit ing and oW:lYOhalle
prolect lOn . .
..me IS abow: - f. C1o,y wired
and teJted

case and all compcnems to build
15 wall 10 chan nel loClnning 2
meIer tnntoeiYc. OeD mike and
crysta ls) .
Ame IS abow: cxorpt for 220 Mn z
same as abo~ excepl 10 watt .nd
" 32MHz • . . . .

repeate r - 10 meter .
repeater - LO meter wired &.
tested . • • .
repealer - 6 melcr • •
repealcr - 6 ""' ler, ",ired <1 leSled
repealer _ 2 meter _ ISw 
oomplete lless crystals) .
repea ter _ 220 MH z - I 5w 
complet e (leu cryslals) . . •
repealer - 10 .... u - 4 32 MHz
( Ie<s crysta ls)

HT 1448 xu.

SYN lJ Kil

SYN II

TRX 220 Kir .
TR X" 32 Kit •

NICAD
NICAD
Rubbet Dud .

TRX 14.. Ku .

RPT28 Kit
RPT28

RPT50 Kit
RPT50
RPTI«Kit

RPT220 Kil

RPT4 32 Kil

PSl 5C Kit

PSI 5e Wrr
PS25C Kit

PS25C Wrr .

PA250lH Kit . 2 meter power am p - kit I w in
- 25w out with tolid Slate S"W itch
ing. cafit , oonnecton

PA2S0 1H Wrr . sa me IS abow: - ractor y ...'ired
arid tcsted. • • . • • •

PAofO l OH Kit . 2 meter powcr amp - 10..- in 
40..- out _ rc!;ty S"W itchi~ .

PA" OI OH Wrr . !lime .. above - factory wi.ed
and rested . . . . .

PAI"4! IS Kit . 2 met e. powe. amp _l w in _
15w out - less case, oonnectors
and switching

en.jneerjn.
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX18C 28·)5 "1Hz ~M receive r ...'il h 2 RECEIVERS
pole 10 .7 MHz cry.ta l filler 59. 9S Rr28 Kit 10 mele' Rf fron l end 10.1 MH z

RXSOC Kit so-so MHz revr w/2 polit 10.7 o ut put . IUO
MHz crysta l fIlle. . . . 511.115 RFSO Kil 6mtle' Rt hom end 10.1 MHz

RXI4-4C Kit 140-110 MHz rC\'l' '''!2 pok output 12.50
10.7 MHz a yna ' filt .,• . 69 .95 Rf144D Kit 2 meier ar f,onl end 10.7 MH z

RXI 44C Wrr. Arne al abo~ - factoly wired ou tp ut 17 .'s0
and leSled 114.9 5 RI:220D Kit 220 Mll z It!' front end 10.7 MIll

RX220C Kit . 210·240 Mill '<;VI w/ 2 pole output . . . 17.s0
10.7 MH z crystal filter . 69.95 RF4 32 Kit 432 MHz RF front end 10.7 "1Hz

RX220CWn wne u above - fac tory wired ro~f~lI. 'I f ;....,.ju~ in~lud·e. i 27.50
and Iclted • • • • • 114.95 11' 10 .71' Kit .

RX432C KIt .. 32 lot Hz I.,..,. 'W/2 pole 10.7 pole a),tol niter 27.50
"1 Hz tl"¥S1a l fi lter 79.95 n.1" 55 Kit "55 KHz IF stage plus I' M

RXC" accessory filler for abow: reoriver detector 17.S0
kits l!-ives 10 dB adjaornt channe l AS2 «n . audin and squclch boa.d 15.00
•eject ion 8.50

TXI ..4 B Kil . lIan smille. n cile. - I "' all - TRANSM ITTERS
2 melen .s 29.95 TX4 )2 B KII. lIansmiUe' e ~ cil er .. 32 "1Hz 39.95

TXI ....B Wrr.. same as above - bcto.y ",ired TX" 32B vn same as . bo..., • f.ctory wired
and tcOled " 9.95 . nd Inted 59 .95

TX220B Kil . tlllnsmillcr e>;citer _ I "' all TXI50 Kit .. 300 millra ut . oomplcle 2
220 MHz . 29 .95 melet tra",mittcr.

TX220 B wn . . SlIme as above - facto.y ...'ired leu crystal.nd mike 19.95
and tested 49.95
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Model 377 - $17.95

COAXIAL ANTEN NA CHANGEOVER RELAY
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.. ,- .. " - _ -ong "" .",.
t>ot.... _no __. ,..,.,~ .._'*', ..",
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"_"'04 __' •__ ,..-_ .
__ c 00
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• 1• ...- tmty . ... IIipAl-I.......... ratio.

• Boo.u up 10 26 db.
• F.. Allil 00' SSB.
• Bn-- i.....f ..,......tio:.uy wt.en the , _ io b....,.;ltiIoI.
• f ET amplir_ ci- ..poonor c tion l""'1«tion.
• A"'..-01 toIid.. tole cirali t..,..
• s... 10 iN,....
• I i._,. i.e, 10 _ "" i,.. froIIt--.l-.rioM loy _ of ......1.....""'-......

• i _er po_ e<IOItJ'ol f......o..- "",, ; p =1.

e.- '_..Xl_".~"""_"___ .... -tIII ..... ........._..._..._-..._-........, _--._..._-
""" ,__.., _'"" _ con __
.. _ -........... 0>0<0__ ""

-" ,... _-..,... ..,.. , ...._--
u.. ' _,,'" _, __ .. ,,_ .... _. """-

e-. ..... __ ...... "*",04 ...

-""..,- - -_.. ' - ...
OOId'>on!1 , '.,., '. ,,,. , _ '" , _
• ...,••,,. , 1<.", ,,,. ' '" ,,,. " ,,,. ....... BARKER I WIL.L1AMSON, INC
<""..,"'_ ....."",,_VOX _'., ,,,._

001"" ............ '.. c ...,. -" _""'_""'.,.._-_ ...._..._- _________ 00 4

:.:...: ':' ':"'::.:::..-:::.::...,;,. 0': :..-:: Model 359 _ $37.50
........04,d_.•

---,

<:.o< '_ ..__ ol ___....._-,.__ ......_...,---,---"'-".._-.-

Model 372 - $27.50

Mooiorl PT·Z --.. ..."'c'-I60
_ .......A.p r.un,. " " 01 'CIt
... ",,"h • f..-en• . 1"11. PT·:~·

....... u.. '.1.... <>1 1M _ lUnown PT
with ntW oophiatkated cont rol cilt'uitry
I"'" pnm-ilt il to t. . deled to wirtualIy
.., ,.. i witII No .odir tioa.
No ...- , _ .

COAXIAL SWITCHES AND ACCESSORIES
lot .......... • lOOt''''' ''''' Rf ......<h...

'- --.. - '...._ _.... "..-. .-..c....-....,...,. ~ _-_ _-_ .. -'........
.......... _ .......... .. '!>O "'"

lUo"' __.. _' _ ... __.. ~ .. ~
...'" .." _ ,.,,., .. 1000 ".
AM. 2IlOO " . S$-II C_ u '•.,. '"_''''''
_~ ot>I<o, ..... ~SW~ ~ _' '2'''''o'~-.

Now You Can Receive The Weak Signals With The All NEW

UNIVER SAL HYBRID COUPLER II PHONE PATCH

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _,_ .U CU..RI .... _

--- - - - - - - - - - --_ ....__..~;:::::;::-:;

Model 300 2W with Compreamp
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View showing the base with its four securing rods.

RowJd Perry WA2CGA
RD r. Glen Avenue
FishJtilJ N Y 12524

- - Murphy strikes again .. . as usual

with concrete - but .....mat
about a soli d rock ledge of
New York State granite for a
backya rd?

To solve this matter, I
thought about em ploying a
jackham mer to dig the hole.
However, after consulti ng
with a fr iend in the construc
ti on busi ness, I decid ed
against this expensive back
breaking procedure. I then
considered a few st icks of
d yn amite, b ut notwith
standing the damage to the
Q T H, bl a st in g pe rmits
were hard to come by.
Discussing the matter o n the
local repeater WR2ABB, a
friend WA2HSF advised using
a core drill which bores a
clean, round hole into rock .
This matte r being re solved , I
finally checked out all local
buildin g a n d towe r
restrictions and ordinances to
see that there were no laws
forbidd ing my little project.
Luckily, the laws were with
me so out came th e
checkbook and the shovels
and soon groundbreaking was
at hand.

The photo shows the base
and the fo ur securing rods.
The right side of the base is
a bout 3·4 inches below
ground level while the left
side is abou t 7-8 inches. The
hole s for the rods were d rilled
with an electr ic core drill and
a diamond/c arbide bit. Both
were rented from a local
rental agency for $28/day.
Each hole is 1Yz inches in
diameter, about 8-9 inches
deep , and each took about
50-60 minutes to d rill. The
rods are 7/ 8 inch diameter
steel and are threaded their
entire length .

To secure the rod s in the
ro ck , c om mercia l rock
a ncho rs ( t hr ea ded Ri ng
Wedge Cinch Ancho rs) were
used .? These anchors are a
c ombin ati on ir on
wedge/metal ring/lead alloy
unit . They are threaded on
a nd over the rods and
expanded within the hole
th rough the use of a separate
pipe and sledge hammer. I
used three un its in each hole
as s p ecif ied by th e
manu facturer. With this

manufacturer, will support 14
squ are feet of antenna in an
80 mi le an hour wind with a
safety facto r. The lack of t he
need of guy wi res was a major
consi deration since guy
anchors would mean more
problems.

Having decided on the
to we r height and location,
the next task was designing
the towe r base configuration.
Normally this would not be a
big dea l - get some idiot to
dig you a big hole and fill it

be come ve ry important
factors. The tower must be
hi gh for good communica
t ions and yet close to the rig
si nce feedline losses mount
with cable le ngth. Based on
this, I decided to use a 60
foot tower located a walt
away from my equipment.
For ease of installation and
mai ntenance, I decided to use
Univ e rsa l 's Model 14-60
self-sta nding aluminum tower
with a hinged base. I This
to we r, according to the

Tower Raising

The Agonies of

F or many years I de
ba t e d, planned, and

agonized over the purchase
and installation of a decent
sized tower for my home
station. Though money was a
definite factor in the project,
other considerations such as
location, base configuration,
type and size of tower, and
local building ordinances
presented the main concerns.

When using VHF/U HF (2
meters, 220 and 450 MHz ),
tower locat io n and height
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Connectors were installed on cables at the bose of the tower
and attached to the outside bulkhead.

double strand of 1/2 inch
hemp proved barely sufficie nt

discovered, of course,
about half way throu gh the
raising. Nevertheless, after
much pushing, pulling, and
puffi ng, up she we nt - verti
cal at last. Wi th a sigh of
relief, all broke into big
smiles and exclamations of
joy ove r a job wel l done.

BUT ... but , all was not
well. Murphy had other plans.
Just a moment after the
tower se ttled to the ve rtical
position, a reflector element
in one of the 2 meter beams
slipped from its socket and
fell to the ground. Lu ckil y no
one was injured, but after
many hours of work this was

•
,

Weight of tower is uniform
over entire length; 2. Weight
of antennas, rotur, etc., is at
top of tower; 3. No friction is
involved anywhere.

In ac tuality , the tower
seemed to weigh a great deal
more. Despi te the distinct
advantages offered by the
formula paramc rers ..L1 " and
" H" - the rope being thrown
over the house giving excel
lent cl eva tion and fair
distance from the tower base
- the job proved to be a real
doozy. Three robust amateurs
- WB2COY, WB 2CTH, and
WB2HDS - were on the
ropes whil e two other hcftlcs
- W2BEV and WA2QWP
wa lked the tower up. A

inside of the tower so that
they are not damaged on
future cl imbing of the tower.
This job was ncatly accom
plished thanks to Ph elps
Dod ge "S t raptite" cable
ctamps.! The antennas, a
commercial 8 element 2
meter vagi and an 11 element
220 MHz beam, were pre
viously assembled on the
mast and attached to the
rotor at the top of the tower.
A monitor-scanner anten na
was side mounted on the
tower completing the install a
tion .

All of this work, however,
was not wi thout the curse of
Murph y. In the process of
mak i ng jum per ca bles
betwee n the antennas and
feedlines, it was found that
no one had had experience in
attaching "N" connectors to
RG/8 polyfoam coax. Well , as
it turned out, it is almost
impossible to do. Regular
RG/8, no problem; polyfoam
RG/8, forget it. A quick call
to W2VAQ solved the jumper
proble m and save d the day.

The t h ird , and most
crucial, phase was now to be
done - erecting the tower.
Though we d id not really
expect it, raising the tower
proved to be th e biggest task
of the day. Mathematicall y,
the to wer was only supposed
to weigh 844 pounds at its
lowest level to the horizon.
This was calculated using the
f ormula sho wn be low,
where Hl = Height fro m
pi vot pain t to ro pe
attachme nt on tower, in feet;
L1 = Length from pivot to
pull in g p o int, a lo ng
horizontal, in feet ; Wa =
Weight of antennas, rotor,
etc., in pounds; Wt = Weight
of tower including cables, in
pounds; A = Angle tower
makes with horizontal, in
degrees; H = Height above
pivot point of rope pulli ng
tower, in feet; L = Length of
tower, in feet ; T = Tension in
rope, in pounds; and the
followi ng are assumed: 1.

arrangement, each rod can
take a maximum tension test
load of 14,440 pounds
(57,760 pounds total) and a
maximum shear test load of
36,130 pounds (144,520
pounds total). See Fig. 1.

Once the rods we re se t in
place , t he concrete for
leve ling the base was poured.
Approximately 114 yards of
concre te was required to
make the base extend fo ur
inches above the ground level.
The finished concre te had a
comprehensive strength of
approximately 3000 psi.

Leveling of the tower was
st rai gh tforward once the
concrete began to age. The
fla t-roof mount with hinged
base was placed on the
concrete and leveled. The
bottom 10 foot section of the
tower was put in place and
leveled. Actuall y, this is a lie
since it didn't work out th at
way. That is, two of the three
legs were level while the th ird
was way out of true. After a
few minu tes of puzzlement,
the mystery wa s solved - the
tower tapers inward from the
botto m to the top to accept
the next smaller section. A
quick readju stment was made
so that each leg of the tower
wa s off pe rpend icu la r
towards the center of the
tower by the same amount.
With this crisis passed, the
concrete was allowed to age
for seven days.

Now the second phase of
the project bega n. A crew was
asse mbled co nsisting of
W 2 B E V, WB 2 COY,
WB2CTH, WB2HD5, and
WA2QWP. The fi rst step was
to put the tower together, 10
foot sections one at a time.
Thanks to the hinged base,
the tower could be con
structed on the ground. Most
of the sections had to be
"horse d" togethe r with a bit
of grunting, but this made for
a tight fi t. The next step was
attaching the coaxial cables
and rotor wire. The cables
should be placed on the
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ea s ily disconnected/con
nected . Also, all lines can be
quickly disconnected during
thu nderstorms. To complete
the install a tion, both the
tower and ou tside bu lkhead
are bonded toge ther with No.
4 copper which is then run to
ground - in my case, to a
sixty-five foot well casing.

Finally. with all of the
connections made, power was
applied to the 2 meter
antenna. And as you might
guess, Murphy struck again.
The initial swr was a horrible
2.25: 1. To make a short story
longer, the jumpers between
the bulkheads proved to be
the problem. Polyfoam RG /8
struck once more. Though
there was "meter" continuity
between the ju mpers, not so
for rf. Soldering the
connectors to the coax
caused minute bubbling of
the foam which negated
proper connection. A few
more ju mpers of regular
RG/8, skillfully constructed
by WA2BXK, a nd the
problem was solved. The new
swr was a respectable 1.38: 1
over more than 1 1/ 2 MHz of
the band. In conclusion ,
the antenna/tower project has
proved very satisfactory . A
northerly bloc kage with the
old arrangeme nt has been
eliminate d with the new
tower . Di re c t 2 meter
con tacts wi th non -open
(normal) band con ditions
have averaged more than 60
mi le s wi th fu ll quieti ng
reports. And, I can work all
of the repeate rs within the
area - a radius of about 75
miles. Future plans call for a
15 meter beam and an 80
meter inverted "V". Many
thanks to W2BEV, WZ2BXK.
WB2COY, WB2CTH ,
WB2HDS, WA2HSF ,
WA2QWP, and W2VAQ as
well a.. to WA1GFG/2 for the
pictures. -

Refe rence

I Amateur Electronic Supply.
4828 W. Fond do Lac Ave.,
MilwlIl.lkee WI 53216.
2 Anchor Alloys, Inc., 966 Meeker
Ave., Brooklyn NY 11222.
3Phelps.Dodge Commonications
co.. Route 79, Marlboro NJ
07746.
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a most discouraging end to an
otherwise fruitful day.

A few days la ter, upon
recove ring from the dropping
reflector, WA2 BXK climbed
the to wer and installed the
offe n di ng rod. In the
mea ntime, con nectors were
installed on the cables at the
base of the tower and
attac hed to the outside
bu lkhead. See photo.

As can be seen fro m the
photo, all coax lines are fed
through the si de of the house
vi a t he b u l khead. The
bulkhead co nsists of a piece
of 1/ 8 x 2 1/2 x 5 inch
al umi num plate with four
d o ubl e fe ma le " UH F "
con nectors. Type "Nil would
probably be better, bu t I
could not find any locally.
The interior surface of the
outside bu lkhead was coated
wit h a cloth-like material
similar to that which i.. used
on water pipes to keep them
from " swearing." There is a
second such bulkhead on the
inside wall. RG/8 jumpers
between the wall connect the
two bu lkheads. The five-wire
rotor cable is attached in a
like manner, but standard
male/female mike connectors
arc used.

Though such an
arrangement contains
numerous connectors, it has
its d is ti nc t advantages.
Should the tower have to be
lowered, the cables can be

_ ......l.d1.1"1'

:!old I.I" IT

H~"'''Of.ll

h . 1.1 ""

SUllU. ... ·~ D ,,~[

f"''''''D ...,.OtO~ ~ J
I" HOU _

The completed tower.

OI'ol V h. 1JN1I

~ 'H ~EA,(l(Il _

Fig. t, Arrangement of rock anchors for securing rods.
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(714) 998·3021

K- l FIELD REPLACEABLE,
PLU G-IN, FREQUENCY
DETERMINING ELEMENTS

$3.00 each
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The Speedy Audio Counter

Fig. 2. Oblique view showing
general outward appearance.

- - good resolution without a long waitT he need for fast and
accurate measure ment

of the low frequency tones in
an electro nic organ provided
the basic d rive to produce
t h is counter. An earl ier
version was slightly less
costly, but far too slow and
lacked the needed resolution.
This design works well, and
should f ind acceptance with
those wishing for prec ise
measurements for most audio
freque ncy ap plications.

Mo st electronic organs
contain a master oscillator
boa rd that uses 12 slug-tuned
coils for generating the
highest tones, or the top
octave. These are followed by
a divider cha in that provides
successivel y lower octaves . It
was deci ded to measure o ne
of the lower octave ranges
t hat spans from C6 at
1046.50 Hz to C5 at 523.25
Hz. With a conventional
cou nter, a ten seco nd gate
would pro vide tenths of
Hertz resolution at best, and
a longer gate time is out of
the question. The only rea
sonable approach is to cou nt
the num ber of higher fre-

quency pulses that occ ur
during one or more cycles of
th e f r e q u e n c y be ing
measured . For example, if the
number of one microsecond
pu lses were counted during
o ne cycle of A5 at 880 .00
Hz, you would get 1136. A
ten cycle cou nt gives 11363;
and 100 cycles will read
113636. The peri od o f one
cyc le of AS is .00113636
seconds, so 100 cycles re
quires just over .1 second.
You get the required resolu
t ion and fast update to the
counter. To calculate the
required display reading, just
divi de the reference frequen
cy by the input frequency in
Her tz.

A l o o k a t F ig. 4
shows that CMOS integrated
circuits are used throughout.
A fo ur stage display cou nter
consisting of 4026s count and
decode to seven segments in
decade fashion. These were
used in preference to 4033s,

as they have a display enable
input that permi ts us to blank
the display while resetting or
counti ng. No latches are used
as it was found a " blinking"
display is act ually easy to use.
A new display means an
updated count. 4049s are
used with 680 Ohm resistors
for segment drive to MAN-1
readouts. T hree 4 51 8s are
used for the t imebase divider
to provide 100 kHz pulses, or
.1 second and 1 seco nd t ime
bases. A 451 8 is also used to
divide th e input to give x l ,
x l 0, and x100 ranges. Two
sections of a 4001 are used
for the crys tal oscillator and
buffer, and two sect ions of
ano ther 4001 co mprise t he
input ampli fier. The input
amplifier is biased slight ly
above or below the thresho ld
poi nt to preven t random trig
geri ng. A 401 3 and three
sect ions of 400 1 are used to
provide synchronizatio n and
divi sion of the input , reset,

display gat ing, and clock
pulses to the counter chain.
Th is gat ing system requires a
minimum of parts, yet pro
vides a SO/50 gate and display
cycle. The reset is one-half
cycle of the reference fre 
q u e ncy that immediately
precedes the count. As t he
4026s requ ire less than .5
usee for reset, it may be
possible to use a higher refer
ence frequen cy.

A two section, 6 posmon
s witc h permi ts switching
betw een the two cou nt
modes. Positio n A gives a
direct reading in Hert z per
second. Posit ion B gat es for
.1 second. These two scales
give a posit ive reference for
gross tuni ng adjustments or
quick ident ificat ion o f an
unkno wn frequency.

Switch position C provides
pulses at a l OOk rate and D at a
1 microsecond rate. Posit ions
E and F bring in the inp ut

nME BASE INN f GAlE

Table 2. A chart for R TTY,
SSTV.

O ,~
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Fig. 3. Top view of component board.

...
sWIre

PERIOD

.ooceaaaa

.00078431

.00069204

.00066666

.00058823

.00052631

.000476 19

.000470 58

.00043572
,00043178
.00042553
00041666
,00033613

FREQ

"00
1275
1445

"00
"00
"00
"00
2125

22"
2300
2360
"00

""

FREQ PERIOO

C 6 1046.50 .00095556
a e 987,77 .00 10 1238
A<; 932,33 .0010 7256
A s ""'.00 .00113636
G.; 830.61 .00120393
G e 783,99 .001275 52,.; 739,99 .00135136, e 689,46 .00143172
a e 659,26 .00151685
G.; 622.25 00160707
G s 587.33 ,00170262
cee 554,37 ,00 180384

C ; 523.25 00191 113

Table 1. A chart for organ
tuning.
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Fig. 4.

divider t o give an effective
xl0 and xl00 in resolu tion.
An example of expected read
ings of A5 at 880.00 Hz woul d
be: A - 0880, B - 0088, C 
0113, D- 1136, E - 1363 and
F - 3636. The more signifi
cant digi ts drop off on the
higher resolution scales, but it
was felt th at an overflow indio
cation was not needed .

Construction was on a
piece of perfboard with holes
spaced .1 inch, mounted
under the top cover of an

exrstmg funct ion generator.
The cabinet measured 7"
wide, 5" deep and 3" high.
The per fboard was slightly
sma l ler wit h a section
removed to permit th e switch
and input jack to be mounted
on the top. The LEOs, ICs,
and resistor s were mounted
on th e top of th e board, and
point-to-point wiring used for
connecting the components.
The power supply is mounted
o n o ne end of the box . The
crystal , originally from a

8C·221 freque ncy meter, was
removed fro m the metal
cover and mou nted on the
board. If you have enough
roo m in your cabinet, it
would be better to leave it as
is, and mou nt it wit h a clip or
octal socket . A slot was cut
out to reveal th e LEOs and
covered with plastic laminate
for protection . A switch posi
tion scale and a chart of
frequencies and their respec
t ive per iods were typed up
and pasted to the top,

covered wi th more of the
plastic lamina te.

Sk e tc hes showing the
general construction of the
unit , and general layo ut of
the circuit board are shown.
A muc h more compact uni t
could have been constructed
using prin ted circuit tech
niques, a two piece double
deck board, and subst itut ing
MAN-3 readouts which are
smaller and would not requ ire
the 4049 segment drivers and
reslstors.e
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Versatility Plus

are three connections to be
mad e to the transceiver
circui ts: receive crystal switch
SlA to Y102 pin toward
front of unit, t ransmit crystal
switch Sl B to Y202 pin
toward left side of un it, and
synthesizer key to pin 2 of
mi ke jack. The circuit grou nd
is acco m pli shed by the
mountin g hardware in most
cases . A wire ground can be
made fro m bus sho wn o n Fig.
2 to the lug on the speaker of
th e HW -202. T hese
connection po ints are shown
on a sche mat ic on page 133
and circui t boards on pages
128 and 130 in the Heath
Assembly Manual. Although
Fig. 1 shows a 2 pole switch,
a 4 pol e, 4 section switch was

Fig. 1. Schematic ofadded crystal deck.

components in place o nce it
is soldered in p lace. Miniatu re
crystal soc kets cou ld be used
in place of the contacts
s how n , bu t must not
protrude below the board
more than 1/32 inch or make
the height of the mounted
crvstal more than 5/8" above
the board. The tri mmer
capaci tors arc also push ed
through the dri lled holes and
the tails ben t flush agai nst the
board. All wi ring on the
board was done with insu
lated no . 30 wire. The leads
attached to the Heat h circuit
were no . 26. After all t he
soldering is done on the rear
of the board, the component
tabs, wi re, and ground st rip
should be covered with Hvsol
Epoxy-Pat ch 0 15 1 clear or
equivalent, which will hold
everyt hing in place.

Th e wiring from the
swi tch is routed nea r the
crystals' top side . and then
down throu gh a co nvenient
hole to the proper ta il on
crystal con nector .

The fron t panel switch
plate may be cu t out and
ceme nted to a 7/8" x 3-1/8"
plate with 1/8 " and 1/4"
diameter holes for the switch
and connectors. A thin plastic
fil m shou ld be laid over this
for protectio n. Another way
of fabrication is to make a
clear film negative of t he
photo and apply to the plate
using double faced clear tape.
The surface of the alumi nu m
p late should be brushed
ho rizon tally with sandpaper

installed so that if the crystals
were excited duri ng synthe
sizer operation , the extra two
poles coul d be used to short
out the crystal circuits.

T he synthesizer inp uts
were included to make the
c ircuit more usefu l. The
tran smit synthesizer inpu t (T)
could be u sed fo r an
outboard crystal and easi ly
adjustab le netting trimmer in
a small box. The receive
synthesizer input (R) co uld
be used for a vco or vfo
inpu t. The synthesizer key
(K) is to ene rgize the transmit
vco by way of a relay.

Mechan ic al

The module is built on
1/16" thi ck perforated board
with .1 x .1 hole pattern . The
mounting angle is made from
1/32" thick aluminum and can
be ben t very easi ly in a vise.
This can be attached to the
perforated board wi th brass
rivets, eyelets or screws . Fig.
2 shows th e assemb ly. T he
major dimensions are shown.
as are general positions of
compo nents. All connec tions
on the rear must be kept
fl ush against the board or it
will not fi t in th e HW-202_
The miniatu re tube socket
contac ts or equivalen t are
pushed t hrough the d ri lled
holes and the tails bent flat
against the board. Dummy
crystals or substitutes must
be plugged in to the crystal
contac ts and all soldering
done. The copper strip or bus
grou nd will hold some of the

extra channel mod

for the HW- 202
- -

Louis H. Schall WIJLI
60 Shire town Road
Dedham MA 02026
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Circuit Description

Fig. 1 shows the circuit
and it can be seen that it is a
repeti tion of the circu its in
t he HW·202 except the
inductive tr immers fo r the
receive crys ta ls have been left
out. It was found that 90%
of the receive crystals tuned
at the same slug po sition .

The circuit shows seven
crysta l pairs and one switch
p o sitio n fo r sy nthesizer
inputs . It is possible th at
adc itlo nal crysta ls could be
added because there is some
space left o n th e bo ard . There

T he HW·202 is a fi ne
piece of 2 meter equip

ment, but six crys tal pairs
tend to limit the o pera t ion
dur ing travel periods. In any
case, I could usc a minimu m
of nine pairs. Six would be
local repeaters and direct
channels; three would be out
of state or repeaters that arc
used duri ng vacation, etc. I
originally had the tone burst
assembly installed in the
HW-20 2, but the to uchtone
pad gives me all the inputs I
need. Therefore, there is a
nice space to put i n a module
the same site as the tone
burst assembly. using the
present mou nting ho les and
fron t panel component holes.
The switc h module can also
provide inputs for a synthe
sizer.
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previous to putting the fi lm
on for good appearance.

Installat ion

The disassembly instruc
tions for the HWA-202-2 tone
bum encoder on page 12 of
the assembly manual should
be accomplished. The crystal
module can be attached in
the same manner as the
encoder, but use 4-40 flat
head screws and sta ndard
lock washers and nuts. A th in
piece of insulation should be
placed between the crystal
push-button assembly and the
new module to prevent any
shorts.

Switch plate for front panel.

the allocated space must be
used. The knob must not be
more than 1/2 inch diameter

and at least 5/8 inch high.
Th is allows a firm grip with
two fingers.•

R

+
T

+
Ks

J
I

manne r as the other transmit
crystals were tr immed.

Concl usions
N o tr ouble w a s

encoun tered in the operation
of the switch module . The
additional crystal pai rs made
the Heath 202 much more
useful as traveling equipment.
Since the space on the front
panel is limi ted, a swi tc h
knob that can be turned in

Adjustments
Th e recei ve c ry stal

inductor Lt02 sho uld be
adju sted to ave rage reception
of all receive crystals in the
new switch module. In my
case, all crystals were very
near, maki ng an average
sett ing easily accomplished.
The transmit crystal trimmers
will have to be adjusted using
a cou nter or in the same
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buying.

The boomless 2 element
beam described in thi s article
is not a cure fo r all problems,
although variat ions of thi s
design have successfully been
used for over 10 years by
various amateurs. Rather than
make sharp compromises in
any one direction , the main
advantage of t he design is
that it makes moderate,
acceptable compromises in
several d irections. It has a
gain of several dB across a
given band, the swr is low
(2:1 or less) across a band,
and the fron t to back ratio is
a usable 10-1 5 dB across a
band. Also, and perhaps most
importantly, it is simple to
cons tru ct. The electrical
layo ut of the beam is shown
in Fi g. 1. It consists of a
driven element and a director
element. A reflector element
for the paras itic elemen t
might produce somewhat
more gain. But at the close
element spacing used, a direc
tor element has only about 1
dB less gain and produces
much better overall front-to
back rat io properties. The
beam dimensi ons are as
shown for 20 meters and can
be scaled down or up for
other bands. The dimensions
have been arrived at empiri
cally by those who have built
thi s type of beam and seem
to yield the best overall
average results . Because of
the loading effect produced
by folding back the elements,
their overall lineal length is
greater than that found in full
size beams, although overall
the beam is much more com
pact than a fu ll size beam.

The driven element is not
shown se parate d for connec-

stated "very low swr and high
gain over any selected 50 kHz
portion of a band."

Whether it is worthwhile
to go after a compact beam
(either com mercial or home
brew) for a few extra dB
obviously revolves around the
cost and effort involved.
Sometimes the few extra dB
aren't as important as adding
some directivity to the
antenna system to improve
the reception side of things.
This sort of evaluation has to
be made for specific circum
stances. But, one can't make
it without good details on
what one is build ing or

"••"•.•:....--1
~.." -

• lIZ ft. • ,llt:

factor at the sacrifice of all
others. For instance, a beam
might be determi ned and
loaded to produce a low swr
over an entire band, but
usa ble gain might occur over
only a very narrow portion of
the band. Such a beam design
might look good in adver
tising literature - "broad
band, low swr, moderate
gain" - but it really doesn 't
deliver much. On the other
hand, not many amateurs
wou ld buy the beam if it

works better
than it ought to

- -

I

Microbeam

Boomless

The

M a ny methods have
been tried to fold,

load and twist the elements
of 20, 15 and 10 meter beams
to make them more compact
while st ill retaining reason
able performance. No one can
or should expect a compacted
beam t o work as well as a full
size beam. Working "well"
refers to forward gain, front
to back rat io, low loss and
low swr over a reasonable
bandwidth. Designs have been
made which optimize one

73 Maqazine Staff

Fig. 1. Basic beam dimensions for 20 meters. Fig. 2. Most mounting plate.
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Fig. 3. Gamma match to coaxial transmission line. The gamma
bar can be placed on either of the two 12' driven element
members shown in Fig. 1.

c:

~
AC EO
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ments down. A sturdy plastic
kitc he n food co ntainer can be
used for t he e nclosure where
severe weather is not a prob
lem. Otherwise, a solid ple xi
glas housing is needed. Th e
metal shorti ng clamp is
moved along t he driven
element a few inc hes at a
t ime and t he variable capaci
tor t uned for each setting
until the lowest swr is
ac hieved o n the line . The
beam should be in its fi nal
operating position or as h igh
off the gro und as practical
wh ile mak ing this adjustment.

An y mediu m to hea vy
duty TV t ype rotator will
suffice to ha ndle t he bea m
antenna. -

12 " ELEMENT
OF O" lvEN ElE..ENT

I

COA ~ TO T ~

$ •
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2000'

-PLA STIC '--- GA....A BAR. 55 '". l

." 112," ALUM TUBING. So

'"', "6'" FRO" DR,vU El

" AST " OUNTING Ol4n
1,'Gu"E 21

/

of the wire sections of ea ch
e lem ent, but it is doubtful if
a ny better performance would
be ach ieved. T ransmission
li ne matching is done most
easily wit h a gamma match as
sho wn in Fig. 3. A 55 " length
of W' a luminum tubing is run
pa rallel to one 12 foo t leg of
t he dr iven element at 3-6 inch
spa cing. It is supported at o ne
e nd by a metal shorti ng
clamp to t he d rive n element,
and at the o t he r by the
ho usin g of a plastic box
whi ch co nta ins a se ries 200
p F variable. The plastic box is
mounted o n the bottom of
t he m ast plate and ca n be
su ppor te d by the U c lam ps
wh ich hold the 12 foot ele-

mast. Of course, it would be
best if a stee l t hreaded mast
could be used. The anten na
eleme nts arc nested a lu m
inum tubi ng starti ng with 8
foot lengths of 114" OD alum
inum . These are secured to
t he square mast plate by
mea ns of two U bo lts o n each
element. Th e total le ngth of
12 feet for eac h ele men t is
made by nest ing 4 foot tub
ing in to t he 8 foot sections.
Tubing clam ps are use d to
secure the sec tions toget her.
Alternatively, the 12 foo t e le
m e n t s of a luminum are
locally available. The rest o f
t he antenna is made of # 12
wire strung be twe en the ti ps
of the 12 foot sec tions .
Nylon clothesline (the ty pe
without metal reinforcement)
mak es a good, simple ins u
lator between the wire
sections.

There is no tuning to t he
antenna other tha n matching
the transmission line t o the
d riven element. One coul d
experi ment wit h tuning of
t he driven a nd director ele
ments by varying the length

tion t o a transmission line. It
cou ld be separated in t he
cen ter and fe d di rect ly,
p referably throu gh a 1 :1
balun, wit h 50 Ohm coaxial
line. T he matc h should be a
goo d o ne, producing a low
swr without any mat ch ing
devices. T he d irec t or ele ment
is le ft as shown.

Feeding t he an tenna in t he
preced ing manner requ ires,
ho wever, that the t wo sides
o f the dr ive n element coming
towards the mast be insulate d
fro m the mast. Simplified
plumber 's delight construe
tion can be achieved by
having all of the antenna
elements co ming towards the
mast grounded to the mast
and t he driven element feed
via a gam ma match. Various
construction techniques can
be used for the purpose
depen ding on t he tools and
equipment available . Fig. 2
shows one simple method
which docs not require any
special tools. An approximate
12 by 12 inch alu minum or
steel plate is used wit h a p ipe
flange whic h fit s over the

1tll.l.IT
II.ICT~••ICI

P.O. BOX 19442E
DALLAS, TEXAS 75219
(214) 823·3240

. NO COD's

. S END CHECK OR M.D.

. BAC or MC PHONE O RDERS
e ADD 5% SHIPPING

.FOREIGN ORDERS ADD 10%
(20% for Airmail )

eTX. Residents add 5% Sales Tall
_ ORDERS UNDER $10. Add 60c

UlTRASONICSINOIH-HICIIV IH KIT 19.95

BULLET SUPER STAR PS--Q1A $14 .95
A compact, well regulated triple output power supply, Gives +5 VDC @
1.5A and +15@ 150ma and - 15 @ 15Oma. Complete with PC Board. com
ponents, heatsinks & quality transformer. PS-01B same as above but with
+/-1 2 output instead of +/- 15, Please specify m odel number when ordering.

__MINI GRANDFATHER ¢LOCK KIT.
THE MOST FASCINATING KIT WE HAVE EVER OFFERED FEATURES :
Large Y.," LED Readout; LED simulated swinging pendutum matches tic k
rock sound; Electronic tone chimes the hour lie: 3 times for 3 o 'clock);
Quality components and 2 PC boards measuring 4.5" II 6.5"; All CMOS
IC const ruction ; Translorm er provided, no case included $44.00 ponpaid .

$49 .95
add $3 .70 for

postage

PS-12 POWER SUPPLY KIT
We Guarantee y our Satisfaction!
Not only is the PS- 12 able to
supply a cont inuous 10AMPS
( 15 AM PS in term ittent) o f low
ripple, regula ted DC vo ltage, bu t
it is also varia ble from 3 to 30
volts! Use it as a bui lding block
for a fantastic bench supply.

FEATURES: KIT IN CLUDES :
Output adjustable Transformer

from 3 to 30 Heatsink (drilled)
Volts DC Semiconductors

Adiuat. Current (diodes, trensis-
limiting to 15 tors , etc.]
amps. A ll Components

Specia l Pre ·regu· (resistors, caps)
lator circuit e· Transistor mount-
Iirnina tes need ing hardware &
fo r massiv e heat insulators
sinks. Drilled & plated

Better than 1% PC Board
Load & Line Wire

Regulation from
o to 15 amps

Low Rippl e out
put

Heavv duty 10 lb.
Transformer

48 HOUR FAST S ERV ICEI
You deserve and will get prompt shi pment
from Bullet Electronics. On orders not shipped
with in 48 hours of receipt a 10% refund will be
issued. Money Back Guarantee on all items.
Orders over $50.00 tak e automatic 10%
discount.

Emits a piercing dual tone blast that
is impossible to ignore. Great with
our Sender Receiver Kit . All corn
ponents and quali ty PC Board includ
ed. Speaker and power switch no t
included. (3·15Vl $2.50 (kit)

A complete t ransmitte r/receiver kit th at will fl ood an average sized room
with 23KHZ sound and detect any movement in the area . The ou tpu t is a
DC level that ca n be used to trigger a relav, bell or ala rm. Uses 2 quali ty
transducers . All components & PC Board included. (Requires 9-15 YDC (a~

60ma I not supplied I ).
AUTOMATIC TIME OUT CIRCUIT for ul trasonic or mech anical switch
alarms. Provides a five second entry delay. sounds alarm for one minute ,
then re-arms itself. Requires 6 ·15 VDC. $3.95

Measures continuity and resistance to
2K, Test LED's, diodes & transis tors .

Less Speaker. Requires 6 to 12 volts,
(batteries not included). $ 1.95

AUD IBLE CONTINUITV TESTER KIT
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Fig. 1. Schematic diagram of the four digit clock used for illustration in this article.

Charles F. Smith
clo 73 Magazine

Making Your Own

PC Boards

- - part I

T here have been quite a
few construction pro-

jeers
some
board

in magazin es lately,
without printed circuit

artwork. Oftentimes,

wit h a simple project, a PC
board is unnecessary. How
ever, when a project starts
using a lot of com ponents
and gets complex, it is usually

much easier to use a board .
This does not apply only to
maga z ine projects. Home
brew ideas wi ll have a neater,
more professional loo k if a

circuit board is used.
This is the first of a two

part article dealing with the
design and manufactu re of
printed circuit boards. It will
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4. Diagnost ic analysis
and tro u bl eshoo ting
simplified .
5 . Positive and straight
forward parts ident ifi 
cat io n.
6 . Space organizat io n
and control.

CONS,
1 . Volume inefflcien
c y , space ut ilization
poor (essen tially two
plane) .
2. Poo r re pairabi li ty .
3. Con ductors may be
ex posed , causi ng insula
t io n degradation or
even possible shorting.
4 . Thermal design com
plicated and limited .
5. Design reglrrenta
t ion and restri ction,
w ith electri cal and
mec hanical com pro
mises.
6. Ci rcui t revi sio n dif-

ments for and agains t the use
of printed circuit boards are
as follows :
PROS,

1_ Weight reduction as
much as 10 to 1.
2. Designed in perfor
mance.
3. Ease of inspect ion.
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sided boards and the manu
facturing process.

While th e use of a printed
circu it board is generally a
good idea, there are times
when a second thought is
advisable. As with any good
thing, a PC bo ard has its
d isad vantages. Some argu-
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cover everyth ing necessary
for the home experimenter to
produce high quality . profe s
sional-looking boards. This
part of the article wilt deal
wit h do cumentation and
production of artwork for a
single-sided board. Next
month we will co ver do uble-
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sided board usi ng a paper thin
laminate . An e xample of their
co mmon usage can be foun d
in the dash of many newer
automobiles.

With a select ion like that
to choose from, wh ich type
of board do you pick for a
par t icu lar applicati on ? Choos
ing is really very simple.
Mul ti-l ayer and flexible ch 
cuits are the most d ifficult
for the ho me experime nter to
manufacture, so they are o ut.
We are left with a choice
between single-sided and
double-sided boards. Single
sided is th e least expensive,
but can be a headach e to
design if the circui t is co m
pli cated . Double-si ded boards
offer more flexibili ty in de
sign , but are a bit more
expensive.

Look at the circuit you are
going to design a board for . Is
it co mplex? Docs it use a lot
of integrated circuits? If your
answer IS yes, yo u may wan t
to use a doub le-sided bo ard.
If your circuitry is fairly
s im ple and /or st ra ightfor
ward , yo u may want to usc a
single -sided PC board . Th is
mon th we are going to design
a single-sided PC board for
the digi tal c lock in Fig. 1.

Documentation

When you have deci ded to
make a printed circuit board ,
the f irst thing to check is
whether you have adequate
docume ntat ion . This wo uld
be a schematic or logi c dia
gram, a parts list, an d any
other pertinent data. Th is
step is import ant, whether
you are going to make a
one-of-a-k ind prototype or a
production run of a few
hundred or mo re. Good docu
mentat ion helps prevent
mistakes that may occur late r
in manufactu ring. An exam
p le of documentat ion is
shown in Fig. 2.

When d rawing your dia
grams, there are some poi nts
to remember. Signal fl ow
should be drawn fro m the left
to the right , with the inputs
o n the left, the o utputs o n
the r ight. The highest voltage
potent ials are normally drawn
toward th e top, the lowest

•
<o

••

side. The laminate serves as
an insulator and su ppo rt. The
do uble-sided PC board has
the bulk of the wiring on the
bo ttom, with the remainder
on the top side. Co mponents
are generally mounted on the
side wi th the least amount of
wiring.

A multi -layer board is
co mposed of many very th in
boards laminated toge ther.
Sometimes as many as 19
individual layers may be
found in one mul ti-l ayer
board . The home manu fac
ture of th is type of board will
b e d iscussed alon g with
d oubl e-sided boards next
mo nth .

The last type of board in
co mmon use today is the
flexibl e circuit. Very simply,
thi s is a single- or double-

64

Cur rently , there are four di f
ferent ty pes of prin ted circuit
boards you can use. Th ese are
si n gle -s id ed, dou ble-sided ,
multi-laver, and fl exible. The
single-sided board has all of
th e wiring on one side, wi th
the co mponents on the other
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Ag. 4. Conductor edge undercut.

fi cult and some times
impossible .

S tngl e -S id e d or Doub le
Sided?

When you do decide to use
a circuit board , you should be
aware of what is available.
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WIRE WRAPPING TOOL
For AWG 30, .025" (O,63mm) sq. post,
"MODIFIED" wrap, positive indexing,
anti-overwrapping device.

OK MACHINE & TOOL CORPORATION
3455 Conner 51. , Bron)(, N Y 10475 / (2 12) 994 ·6600 I t eres 125091
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"MODIFIED" wrap, positive indexing,
anti-overwrapping device

OK MACHINE &TOOL CORPORATION
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MACHINE SCREWS

RECOMMENDED 2X TERMINAL
SIZE CLEARANCE HOLE SCREW WASHER AREA

2 =44 .08 . .3 12 .468
4 #33 .11 3 .437 .650
e # 28 .14 0 .53 1 .800
8 # 19 .166 .600 1.000
10 # 11 .19 1 .687 1.000

Table 2. Pad sizes. Note : All measurements shown in inches.

tant parallel lines superim
posed upon another set of
equidistant parallel lines with
one set of lines perpendicular
to the other." (Bishop Graph
ics) The most common grids,
at actual board size, in use
today are .100", .050", and
.025" in or de r of preference.

All board artwork and
layouts should be done at an
en la rged sc ale. Erro rs in pad
and conduc tor al ignment and
imperfect ions in draft ing aids
will be reduced pro port ion 
ately with the reduction of
artwork to finished board
size .

The scales most often used
for layouts are 2x , 4x, and
1x, in o rder of preference. 1x
should always be avo ided
exce pt in cases where reduc
ing faciliti es are not availab le .

When des igning a PC
board, careful tho ught must
be given to conductor width
and spacing. If a conductor is
too small, discontinuity may
result. On the finished board ,
consideration must be given
to possible heat problems .
Narrow traces will lift off
very easily. Their added dif
ficulty in manufacturing will
result in an increased cost.
Narrow spacing is also diffi
cul t to manufacture and may
cause short circuits. Widths
and spacings t hat a re too
large may result in wasted
valuable board space .

Conductors larger than
.500" should be avoided . If
larger conductive areas are
needed , as in the case of
ground planes, they should be
relieved to avoid blistering or
warping during soldering.
More informat ion on ground
planes will be discussed late r.

Condu ctor wi dth should
be determined by the re
qu ired current carry ing capac
ity. Width may be selecte d by
referring to Fig. 3. Spacing is
de te rmined by the voltage
present, and whether the
board has been coated or not.
If narrow spacing is used
around high voltage, arcing
may result. Table 1 shows
suggested conductor spacing
de te rmined by voltages pre
sent. Typ ical spaci ng of .031"
or .050" is suggested for lo w

COMPONENT

1/2-2 Wat t res istor ,
TO-J

1 f4 Watt resistor ,
TO·n O, TO-202

1/8 Walt resrstor ,
DIP , TO-5, TO-18

mum. This drawing is what
you will be using to layout
your board . Crossovers on a
PC board represent electri cal
connecti ons . This will
become more clearly under
stood when the layo ut has
begun . A typical sche matic
diagram for a fo ur digit digi
tal clock is shown in Fig. 1.

Layout Design

The printed circuit board
layout is t he necessary step
be tween the schematic or
lo gic diagram and the master
artwork . It should contain all
of the circuit board design
information . The component
locati ons, interconnecting
circuitry , and board outli ne
should all be included , drawn
to scale. The scale used, ho le
and cond uctor sizes, as well
as a ll measu rements, shou ld
be noted ex te rnal to t he
board area.

The use of a grid system
when doing a board layout is
important. Most electronic
parts are spaced on a 1/10"
grid.

A grid is a " t wo-d ime n
sional rectangular network
consisting of a set of equidis-

.18 7

.250

.2 18

.170

.150

RECOM M END ED 2X
TERMINAL A REA

015"
(0,38 mm,

025"
(0,64 mmJ

It is not necessary to fol
low t hese rules. Howe ver ,
most d rawings tend to fo ll ow
them, and standardization
helps reduce possible con
fusion and problems later on.

When drawing a schematic
diagram, it is a good idea to
draw it in such a way as to
keep cro ssovers to a mini-

050" (121 mmJ

u~_

0-10,000 Ft. AIt-

100" (2,54 mm)

0002 .n I ~Oll

( 0 005' mm ' ~Olf)

MIL-SlD- tPC·ML-
215C '10

02S"
(0.64 mmJ

.0520
#55 drill

.0625
1/16, # 52 drill

.0360
# 64 drill

.0145
#79 drill

.0260
:.!:71 dri ll

FI NISH HOLE

.0063

.007 1

.0080

.0089

.0100

.0 113

.0 126

.0 14 2

.0 159

.0 179

.0201

.0226

.0253

.0258

.0320

.0359

.0403

.0435

.0 50 8

.05 71

'8<I"' ••n

Table'. Conductor spacing.

<
5•••<
U

~

•U

,,
i

er=-~::::o---1· """"""...DC Of AC(Vob)

AWG

34
33
32
3 1
30
29
28
27
26
25
24
23
22
21
20
19
18
17I.
15

toward the bottom. Support
circuitry is drawn on the
lower half of the drawing.
These are oscillators, power
supplies, and other circuits
not included in the main
drawing. An exception to this
rule is when it is easier to
include a support circuit in
the main diagram.
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Fig. 6. Methods of relieving copper for ground planes.

Fig. 5. Annular ring in detail.

Fig. 7. Special pads fo r ground planes.

photographed, you will want
a negat ive with the emulsion
side faci ng the board. The
exce ption is when the board
is to be si lk screened .

As bad as this may sound,
doing a layout in this man ner
is not reall y hard . All you
have to remember is that
every thing is drawn upsi de
down. After a while, drawi ng
like this will become second
na tu re.

To do a layou t , yo u are
going to need the foll owing
materials: some ten th inch
graph paper, black and red
pencils, and an eraser.

The graph paper sho uld be
a precision type, printed on
stable material for accuracy.
If the board you are go ing to
make does no t require ex
treme precision , any tenth
inch graph paper will do.

Layout Desi gn Techniques

Before beginning you r lay
out, find an area in t he
schemat ic where a group of
components share a common
point. Draw these part s on
the grid by drawing a dot
where each lead will go . To
avoid confusion later, the
sy mbol o r part n umber is
drawn where the component
will go. Once you have the
part s drawn in, draw the
interconnecting lines between
th e doli (pads). If the sche
m a t ic diagram has been

ORC·)
Rep " nlf:'d By P"" m,s s .o<> BISHOP GRAPHICS INC

CI>" ,."'O, ln C ll ' 916

C'..
• •

no t alway s as easy as it may
sound. Very often, a circuit
wi ll have many special prob
lems to consider. Feedback ,
noise popping up where it
sh ould not, and uneven
propagation delays in digital
cir cu its are o nly a few of the
many unexpected problems
th at may occur in the fin
ished product if the board is
not designed with thought.
Conductor routing on a PC
board is basically the same as
wiring a circuit point to
poi nt. The same care must be
taken when designing a PC
board.

When a board is designed
and feed back could be a
problem, you can run a
gro und line be tween the sen
si tive section and the area
most likely to cause Interfer
ence . Fig. 8 illustrates this
with a few typic al problems.
Some other problems to
watch for are high voltages ,
curren ts, or frequencies. Heat
dist ribution may also create a
headache. Be sure th at heat
sensit ive parts are kept away
from power de vices.

When d rawing a layo ut, it
should be drawn looking at
the bottom of the board 
that is, from the fo il side.
Th is can beco me confusi ng at
t imes , but there is a good
reason . The master artwork is
copied directl y from the lay 
out. When th e artwork is

board . In this way, when tap
ing up the master artwork,
you will have a better knowl
edge of where nearby conduc
tors may be placed .

A ground plane is an area
of the circuit board used as a
common point between many
connections. This is usuall y
the gro und of the po wer
su p p ly, he nce its name.
Rath er than being a narrow
conductor fro m one point to
another, a ground plane is a
large area of copper. These
are o ften used as su pply buses
or shielding, especially in high
frequency circuits. Ground
planes are somet imes used for
heat sink ing, although their
use fo r thi s application is
so mewha t limited .

When laying out a ground
plane, approximately fifty
percen t should be relieved to
prevent blistering and a heat
sinking effect duri ng solder
ing operations. Fig. 6 illus
trates two common methods
o f relieving the copper. An
exception to thi s rule co uld
be when the ground plane is
designed to be a heat sink.
Und er these circumstances,
the idea is to have as much
co pper exposed as possible .

For connect ions to the
ground plane, special pads are
suggested . These are detailed
in Fig. 7 . A clearance is pro 
vided between the terminal
area and ground plane. Where
continuity is de sired between
the pad and the ground plane,
two to four connect ions are
made . Th is helps pre vent a
poor solder conne ct io n result
ing from the he at sinki ng
problems discussed earl ier .

Special Co nsiderat io ns

Designing a circui t board is

vol tage applicat ions when
space permits . Conductors
should be placed no closer
than .1 00" to .250 " to a
boa rd edge or mounting hard
ware.

When the PC board is
etched , a small amount of
copper will be removed from
underneath the resist or plat
ing. Th is should be taken into
account when selecting a co n
ductor width or pad size.
With larger conductors, this
undercutting can be con
si dered irrelevant. However,
when using narrow conduc
to rs (approxi mately .015"
and smaller), if great preci
sion is required, add one or
two thousandths to allow for
this. See Fig. 4 .

Pad Sizes
Choosing pad sizes is mu ch

the same as choosing conduc
tor widths. Instead of width,
however, we have what is
cal led annular r ing to th ink
a bo u t. Annu lar ring is
(0 0-10)/2, where 00 is the
pad outside diameter and 10
is the hole size. See Fig. 5.

There sho uld be a separate
pad and hole fo r each co mpo
nent lead or connecting wires.
Hole exceptions are mad e for
components in a "flat-pak"
configuratio n.

Pads sh ould be as large as
pract ical while maintaining
m inimum spacing require
men ts. Tab le 2 lists suggested
pad sizes for co mmon compo
nents.

Oft ent imes m ount ing
holes as well as co mpone nt
leads will have pads. When
using a pad for a mount ing
hole , make the pad as large or
larger than the screws or
wash er that will contact the
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OPEN ACCESS
TO COHHECTO'II

in Fig. 2. When using a con
nector , or pads for external
wiring (inputs, outputs, or
external parts ), locate these
pads first. Sometimes it is
easier to do this and radiate
components inward .

When laying out a board,
care should be taken to keep
a neat and orderly appear
ance. Components should be
positioned to provide maxi
mum access to other parts.
See Fig. 9.

On a single-sided board, it
is possible , and very likely if
the circuit is complex, that
you will have a crossover or
two . Maybe even a few more.
However, crossovers on a cir
cuit board represent short
circuits and so are not al
lowed . To remedy the cross
over situation, we use jump
ers. A jumper is a wire placed
on the component side of the
board to "jump" over con
duetors on the botto m. These
should be treated as separate
components. That is, they
occupy space and need two
holes. When a jumper is
drawn on the layout, use a
different color pencil to indio
cate placement. This helps
prevent putting part s under
or over a jumper wire.

After the layout is fin
ished, carefully check it over
for mistakes. Accuracy here is
very important. The master
artwork, and hence the
board, will reflect everything
on the layout. Unless you are
in a hurry, it is sometimes
best to let the layout sit
overnight before checking it.
It is surprising how many
times you may overlook a
mistake .

To elaborate further on
layout design, I will use Fig.
10 as an example . This layout

0000

DODD

aLOCKEO ACCESS
TO CQHNECTOR
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Fig. 9. Arranging ports to provide maximum access to other
components or edge connectors.

may be remedied by remem
bering that conductors may
be placed under parts and
between pads. An alternate
but very similar method is to
layout the board basically
the same as the schematic has
been drawn .

Other methods of layout
design include choosing one
or more multi-lead compo
nents and radiating outward
from them. This is what was
done with the four digit clock
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Fig. 10. Finished "main board"layout for the clock.
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Fig. 8. Typical layout problems and solutions.

drawn with as few crossovers very easy _Places where cross
as possible, this step will be overs exist on the schematic

•
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FREQUENCY COUNTERS
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HOOKUP IS A PIECE O' CAKE with better than 50mv sensitivity, direct connec
tion to the circuit under test is unnecessary in
most cases.

FREQUENCIES JUMP OUT AT YOU from the giant Vi' readouts.

GREATER FREQUENCY RANGE the 60 mHz typical frequency response gives
you 80-10 meters plus 6 meters - 50mHz
guaranteed.

AND • . •
YOU'LL FIND ENDLESS NEW
APPLICATIONS FOR THE
" BURNOUT PROOF" MARK II

With the overload protected front end you can
use this counter anywhere in a circuit without
fearof burnout. Use the Mark II to test: receiver
local oscillators, grid dip meters, RF signal
generators,audio generators, touch tone pads
(when extend installed), micro-processor
timing signals, modems, function generators
. .. YOU NAME IT!!!

HUFCO QUALITY AS ALWAYS. SAME HI-QUALITY G-10 GLASS EPOXY
DOUBLE·SIDED PC BOARDS. SAME TTL IC'S • MORE THAN EVER . ..
AMERICA'S BEST BUY IN DIGITAL FREQUENCY COUNTERS!

USH THIS COUPON TODAY!

Provo, Utah 84601

801 /375-8566

City/State/Z ip _

Mail to: Box 375, Dept. 7.
1603 W. 800 N.

This is what I've been looking for: A Goof-proof low cost
Frequency Counter! Send me:
o SOOmHz Frequency Counter - 169.95 kitJ199.95 assembled
o 250 mHz Frequency Counter - 129.95kit/159.95 assembled
o 50 mHz Frequency Counter - 79.95 kit/99.95 assembled
o Information on other handy Hufco Products.
Enclosed is Check - Money o rder . BAC/Me Bankcard OK!

Card No. Exp. Date _1-J_
Name _

Address _
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of electronic componen ts.
Using th is method, die cu t

pads and stlck-ons are posi
tioned on mylar in positions
dictated by the layo ut. Con
nections between co mpo
nents are made with precision
sli t artwork ta pe. Th is tape
comes in standard widths
from .015" to 6" !.D02" in
both metric and decimal
sizes. Preprinted stick-ons are
also manufactured to a toler
anceof ±.OO2".

With everyth ing else out of
the way, it is time to tape up
the artwork . You are goi ng to
need artwork materials: tape
and stick-ens as mentioned
earl ier, a ralar blade or
X-acto knife to cut the tape,
and some dr afting fil m. The
easiest to use is mylar with a
matte f inish o n one side. All
of th ese th ings are available
from Bishop Graphics in
Chatsworth CA. A ligh t table
will make it easier to lay out
the art wo rk, but it is not
absol utely necessary.

There are two ways to do
artwork . One is with st raight
lines and sharp corners. The
other way has curved lines
and corners. The only prob
lem with this method is th at
the draftsman must be some
what artistic . If he is not, it is
possi ble to end up wi th
messy-looking artwork . Using
the square corner method is
preferred , but it does have a
drawba ck. When etching, you
have to watch out for under
cutting at th e corne rs , th ough
careful planning and design
can take care of this.

Now you are ready to
start. Fini sh off that cup of
coffee you have been drink 
ing, and go wash your hands.
Soft dr inks and food are also
forbidden while taping the
artwork . Bel ieve me, the last
th ing you want to do is acci
dentall y spill somethi ng on
half-fin ished artwork . The
reason fo r clean hands should
be obvious. Fingerprints and
smudges can also help ruin
otherwise good artwork.

The easiest way to pro
duce artwork is to place the
layout d irect ly underneath
the mylar and tape directly
over it. Another way is to

downward, placing pull down
resistors where needed as I
went. After th ese, I put the
series resistors in using the
same method.

The power supply was
fair ly straightforwa rd, and
should not need any explana
tion . Perhaps th e most diffi
cult was the section with the
optolsotator (IC2) . Basical ly,
I just put th e parts where
the y would fit. The opto lsol a
tor fit conveniently in the
corner. It also has four out
puts that I wanted at that
edge. The rest of the circuit ry
in this section can be best
explained by carefu l examina
tion o f the layout. The read
ou t board will not be ex
plained here because o f its
relative sl mplicltv .

Artwor k Desi gn Techniques
Before you begin taping

the artwork, famil iarize your
self with the differe nt meth 
ods avai lable . These include
pen and ink , "rub-ons," draft
ing tape and preprinted
"stlck-ons."

With the pen and ink
method, everything is drawn
by hand on drafting vellum or
directl y on the blank board .
This method is unreliable and
produces inferior quality art
work. Therefore, its use is not
recommended .

Rub-ens are symbols with
gumme d backing preprinted
on a plast ic base mat erial.
These are used by posit ion ing
the sy mbol over the area
desired and rub bing the back
ing with a blunt instrument
until the symbol comes off.
This method is usually used
on a blank board. Resul ts are
sometimes impressive, but
you end up with a one-of-a
kind bo ard . A problem
common to ru b-oris. howe ver,
is cracking. This produces
b ro ken co nducto rs, split
pads, and the like.

The last and by far the
best method is using tape and
preprinted stfck-ons. This is
th e most common, and pro
duces the best looking boards
in th e end. Stick-ens may be
purchased in a large variet y of
configurat ions, with patterns
available for almost all types
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.025" conductors with .025"
spaces on the fi nished board.
All owing two tenths again for
spacing between conductors
and pad s, I now had the
spacing needed between the
SI P and the transistors. With
this in mind, I centered the
tran sistors above the SIP
.350" away from it. Unless
otherwise noted, by the way,
these figures are layout si ze
(2x) rather than actu al board
si ze . The rest of the segment
enable parts should be self
explanatory.

Digit enable was a bit
more difficult. I knew ap
proximately where the board
edge was going to be, so I
work ed backwards from
there . The transistors were set
up ki nd of funn y because I
did not want to cut or use
narrow pads. This clock was
design ed for a kit, and large
pads make it easier to assem
ble. I also did not want to use
any jumpers here. Anyway, if
you look closely at the lay
out, you can see basically
what I did . I just worked
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Artwork Pattern Configurations

was drawn from the sche
mat ic diagram in Fig. 1.

Briefly . here are the ste ps
that were taken. ICl is the
main component and al so the
one with the most connec
tions. Very conveniently, the
switch inputs are all on one
side . This helped decide its
position and placement. Pull
down resistor packs SIP1 and
SIPl were placed directly
o pposi te th e segment and
digit enable o utputs. (The
guys who decided the IC pin
out sure did a nice job.) The
next thi ngs to lay out were
the segment enable transistors
and limiting resistors. The
distance the transistors were
placed from SIPl was calcu
lated figuring th e use of
.050" tape (.025" conducto rs
on th e fi nished board ). Four
con ductors would have to be
run parallel to th e IC. I
counted up two tenth s from
SIP2 and drew my first line.
Using the tenth inch graph
paper as my guide , I drew
three more li nes o ne ten th
in ch apar t. This gave me

Fig. 11. Dos and don'ts for taping artwork.

...... ..
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Fit}. 12. Finished "main board" artwork for the clock.

backlight the copyboard . This
will increase the contrast
ratio from about 50 to 1 to
1000 to 1. Need less to say, a
backlit neg ative will have
sharper edges and wi ll pro
duce a much finer board. See
Fig. 13.

F in ish ed art wo rk and
negati ves sh ould be stored
flat in a closed container .
Temperature shoul d be ke pt
within 35 to 120 degrees F.

Conclusion

Th is month yo u have been
provided with enough infor
mat ion to be able to go out
and design a single-sided
board . Next month, we will
d iscu ss d ouble-sided and
mult i-layer boards, as well as
the manu factu ring process. In
the meantime , I suggest you
f ind a simpl e circuit and try
your hand at designing a
board. Th is will make it a
li tt le easler to fo llow next

~ "",$ <"""-'< ' I> ~
~ .oNIo~r ...... ,...,' ., ~ .

halft one.) The ty pe of camera
you are after is a graphic arts
process camera , and may be
found in companies asso
ci ated with the print ing
industry . Some people are in
business exclusively for the
purpose of making negatives
for the printed circuit board
indu stry . The camera used
mus t be dimensionally stable
an d h a ve distortion-free
optics. Otherwise, your fin
ished board may be accurate
in one corner but not the
o ther.

When making a negative of
PC board artwork, a stable
based film mu st be used. Th e
best wo uld be a glass plate, if
you could find one. Glass is
very stable under most con
ditions, but is hard to find
and would be q uite expen
sive. A goo d film for this
purpose is 7 mil polyester
base safety film.

When exposing the fi lm,
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two pieces of tape placed
perpendicul ar to each other.

Wh en you are all finis hed
with the art work , check it
and co mpare it with th e lay
out. This is th e most impor
tan t ste p of all . Bad artwork
will cause bad boards, which
in turn will cause a product
that does not work. Now is
the time to doubl e check and
make sure this does not hap
pen .

So now yo u have finished
artwork and want to make a
board? You are going to have
to have a negative made of
your art work. Do not use a
35mm o r similar type camera.
Resul ts are poor and it is not
worth it. Find someone with
a camera designed for copv
ing line or halftone mater ial.
(Li ne material is st raight
black and white with no
shades of gray in between.
Halftones are used for ph oto 
graphs. A magazine photo is a

_'_·'_'M--_.-._-_ M ~.

place a piece of precuron
graph paper under the mylar
and t ransfer the pattern fro m
the layout to the mylar by
way of th e d raftin g ai ds. Th is
way takes considerably more
t ime , but is the cheapest if
you wan t or need precision .
Doing layouts using individ
ual pieces of precision graph
paper could get expensive
afte r awhi le.

To ap ply the stick-ens. slip
the knife or razo r blade under
one edge of the stic k-on. Lift
care fully until it is f ull y off.
Posit ion the pattern o ver the
mylar and press down gen tly
with a finger. Fo r larger pat 
te rns (DIPs, co nnec to r st rips),
use the knife to hold one side
of the pattern, and a fin ger to
hold the other. Pl ace the pat 
tern in posit ion and app ly
light pressure. Apply ing only
light press ure to secure pat
terns in place allows you to
easily remove and reposi tio n
the m if needed. Di e cut pads
can also be applied in the
same manner.

Tape is applied by placi ng
the end of the rollover the
center of a pad and apply ing
pressure to hold it in place.
Then take and run the tape
down to the te rminating area,
applying ligh t pressure all the
way. Be careful not to stretch
the tape as you go, to avoid
"cree ping" later on . When
cutt ing off the ends of the
tape, it is best not to "c ut"
the tape, as this may cause a
scratch or a blemish the
camera will p ic k up later .
Instead , hold the knife, edge
firml y against the widt h of
the ta pe. Using th e other
hand , pull the tape up at an
angle away f rom the blade.
Th is method assu res a clean
cut wi thout mangling the rest
of the art work. When cutt ing
tape at a corner, be sure to
get it all. Do not let any
excess hang over, preventin g a
nice sharp corner. Fig. 11
illustrates some des and
don'ts fo r artwork pattern
configu rations. Fig. 12 shows
the fi n ished artwork for the
clock.

To mark off the edges of
the board , delinea tion marks
are available, or you can use
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illustrative purposes. More
information about thi s clock
kit may be obtained from
Bill.

I wou ld also like to thank
Bisho p Grap hics, 20450
Plummer St., Chatsworth CA
91311, for letting me use
some diagrams fro m their
catalo g. All drafting aids
men tio ned in these pages are
available f rom them. If yo u
would like to receive a cata
log, you can write to them at
the above address. Ask for
catalog No . 106. •

BACK
LIGHTING IS
ESSENTIAL1

Oakland Airport CA 94614,
for allowing me to use
"Kevin's Oock 101A" for

BACKLIGHTARTWORK IN
VACUUM FRAME

of this article, I would like to
thank Bill Godbout of God
bout Electronics, Box 2355,

Fig. 13. Backlighting the copyboard.

CAMERA
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month's conclusion to this
article .

As a final note to part one

DOUBLE BAZOOKA
DIPOLE

JAC T ENN A ELECTRONIC
, 3850 Victor in
Tracy Quebec, Canada
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Amateur Headquarters for the Northeast

~[ID U ~[ID~@]£~~ ~~g~~y
18 5· 19 1 West M ain Street . PO. 8 0 :-; B8
A msterdam . N.Y. 1201 0 Tel. (518) 84 2·8350
Just 5 minutes from N.Y. Thruway - Exit 27

•

0 

8· .~• • lor... . . ,.
• •

FAIR RADIO SALES
10 1' E. EUUKA ' In 1105 ' llMA , OHIO ' 4 51102

TRANSISTOR CONTROL AS SEMBLY
WITH E IGHT N PN 100 V T O -3 AN D
EIGHT N PN 60 V TO-66 TRA N ·
S I STORS. ASSOCIATED EM IT TER
RESISTORS AN D D IOD ES . II LBS .
ORDER NO. 34!'l~02!'l5 75 S5.00

PRICES ARE F.O.B.• LIMA. OHIO
Allow For Shippin g Charges.

~
!!!! Include vcur Inter

bank number. and!1MoJlK_
_ expiration date on

Credit Card Orden.

!'I VDC 4 AMP ADl US ' ABLE
CURRENT LIMI T ED POWER SU P PL Y .
!'I '12 X 4 X 14 " . SII . WT . III LBS.
REMOVf:O FROM EQUIPMENT. NO.
9!'1·4326 $14.95

COMPUTER
SURPLUS

2400 Crystal Drive
Ft. My. rs, Florida 33901
all phones (8 13) 936-2397

Depend on Jen Crystals
made in U. S. A. for

• Frequency Control. Frect\Jenc:y St.bllity
• Hie'" PM10nnence

for
• Gener.1 CommunluUon I Industry
• Citizen's B.nd

(Standerd & Synth..lzed)
• Two-Met.r - Monitor - Seann....
• Marin. VHF. Amateur Bands

Send 10" ' or our latest calalog
Wri te or phone lor more details

"Right
on"
with
Jan
Crystals

$27 .7S
10 .9S

16.95
6.95
7.9S
4.50

.9'.7,
1.40
1.50
1.95

.70

.40

.85
6.95
2 .95
1.S0
1 .85
.7'

1.4.
9 .50

.10
1S/1 .00

cnOO1 CLOCK CAL. K IT
BOARD ON L Y

MOTION DETECTOR (U LT RA·
SON ICI. ASSEMBLED

COM 2502 U.A.R .T .
MMSS30, 4 % D IG. DVM CHIP
LH0070CH·'
MMS616
N SL 4944 AC/DC UN IV . LEO
DL704,.3" DISPLAY LEO
D L707, .3 " D ISPLAY LEO
DL747 , .6S" D ISPLA Y LEO
MOR lOA .12" DISPLAY LED
MAN-3A, .12" DISPLAY LEO
" N IX I E" .S" D ISPLAY
UQ.XTAL,3% D IG., .4 " DISP
19SK ·1 S FLE~ CA LC.K YB D
4 POS. D IP SW ITC H
6 POS. D IP SW ITCH
6 POS. ROT AR Y SWITC H
SPOT CTR.QFF-MOM.
2NSS91 RF , 25W
.15 M FD. 100V EPOXY
.0022 MFD, 2KV CE RAMIC
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TH E NEW RTTY HANDBOOK

This is a brand new 19 77 edition book . . . the o nly
up-to-date RTTY book available. The sta te of the art has
been changing radically and this has made all previous RTTY
books obsolete . This book has the latest circuits . . . great for
the newcomer and the exper t alike ... so me thing (3 whole
lot, ac tually) fo r everyone. IT' S ALL THERE . .. Only
S5.95.

VOL. I
COMPONENT TESTERS

Just out is Volume I of the 13 Test
Equipment Librar y . .. how to build tran sis
tor testers (eight of 'em). diode testers (3),
Ie teste rs (3), voltmeters and TVTMs (9),
o hm meters (8 d ifferent kinds), inductance
(3 ), ca pacity (9 ), Q measurement, crystal
checking (6), temperature (2) . aural meters
for the blind (3) a nd all sorts of miscel
laneous da ta on meters .. . using the m,
making them more versati le. making stan
dards, things like that. Invaluable book.
ridiculously low pri ced.
Test Equipment Library, Vo l. I, Component
Testers. $4.95

VO L. II
AUDIO FREOUENCY TESTERS
HOW'S YOUR SPEECH POWER'!

YOUR SHIFT? YOUR SYl'C'?

You ca n find out eas ily with a little time
and a j unk box fu ll o f parts. It 's all righ t
there in the new Volume II of the 73 tes t
Equ ipment Library . . . Audio Freq ue ncy
Testers ... jam pac ked full of all kinds of
audio freq uen cy test eq uipment . 50 if
you ' re in to 55H, RTTY, 55TV, etc., t his
book is a must for you ... good book for
hi-fi addicts and e xperimen ters too!
Test Equipment Library, Vol. II, Audio
freque ncy Testers- $4 .95

VOL III
RADIO FREQUENCY TESTERS
Rad io frequency waves are the common

denominator of Amateur Radio so here is a
book fo r aU hams. No matter what your
specific inte rest , such items as SWR, an te n
na impedance, line im pedance, rf o utput
and field strength should interest you. T his
book not onl y gives de tailed inst ruct ions on
test ing these items but incl udes sect ions o n
signal generators. crystal calibra tors, grid di p
oscilla tors, noise generators. d ummy loads
and mu ch more. It' s a must for all up-to
date shacks.
Test Equipment Library, Vol. III, Radio
Frequency Testers. $4.95

How To Make Better OSl s - $4.95 (Pre-publ ication Announcement) Ready for Shipping April , 1977.

I~~~------------------------I

o Vol. I Co mponent Testers o' $4 .95 II 0 Vol. II Au dio Frequency T esters @ $4.95 $_e nclosed . O Cash O Oieck o Money Order I
o Vol. III Radio f requency Testers @$4.95 Bill m y: 0 BankAmericard o Master Ol.arqe 0 American Express

I 0 RTTY Handbook @ $5 .95 I
o Ho w To ~ake Bette r QS Ls @$4. 95

I Cvd # In terbank # Expiration dale I
I Name Signatu re I

Address II aty State Zip _

L ~ magazine Dep t : N.B. Peterborough NH 03458 -.!!~
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Jon J . Gallo WA6PTM
1900 Avenue or Ihe Star" Suite 2000
La, Angeles CA 90067

- - legal aid for ham problems

Announcing the reF

I n Los Angeles County, an
amateur is charged with 4

criminal violations for owning
a tower in excess of the local
35 foot limit and causing
interference to his nei ghbor's
tel evision and stereo re
celvers. Afte r 18 months of
li tiga tion, his legal fees
exceed $18,000.

In Oklahoma, 6 licensed
CBers running legal power
agree to pay $100 fi nes each
after bei ng told by their
lawyers that it will cost each
of them at least $1,000 to
challenge a newly enacted
Tvl -Rfl ordi nance.

In Arizona, New York,
Pennsylvania, Colorado and
Florida, amateurs go to court
to figh t denials of building
permits for towers. Their
average legal fees amount to
$3,500.

These are not ni ghtmares
caused by too mu ch beer and
pizza during Field Day. They
are merely a fe w of several
hundred legal matters in
volving the Amateur Radio
and Citizens Radio Services
which have occurred during
the last two years. The newly
formed Personal Communica
tions Foundation may be able
to reduce the cost of legal
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services to other amateurs
and CBers who encounter
si milar problems in the
future.

Am at eu r rad io was
founded on the concept of
service , both to the com
munity and to fellow ama
teurs. Over the years, though
noted in only a few amateur
p u bli cat ions , n u me ro us
a tto rney -a ma te urs have
literall y donated hundred s of
thousands of dollars of legal
services to fe llow hams
involved in amateur radio
related legal problems. The
rapid growth of amateur
rad io, coupled wi th the
explosion in the Citi zens
Radio Service of recent years,
has greatly increased the
number of legal problems
confronting both amateurs
and CBers alike and has made
necessary some form of
organized assistance to the
lawyers and licensees m
volved.

In early 1976, Wayne
Green, the edi tor of 73, and I
exchanged a number of
letters concerning a possible
series of articles on amateur
radio and the law. After
working out the ground rules
for such a series, Daniel I.
Si mon WA6EJW, another Los
Angeles attorney, and I

started preparat ion of the
series. In order to make the
articles as interesting as
pos s! ble, we decided to
contact a nu mb er o f
attorney-amateurs th rough
out the country to gain the
benefit of their experience.
Among the attorneys we
spoke to was Frederick J.
Lawson K6JAN, who was and
still is involved in a major
amateur radio case in Los
Angeles County.

Shortly after our initial
discussions wi t h Fred, Robert
M. Booth, J'- W3PS, ARRL
General Counsel, invi ted us to
attend an informal meeting of
att orn ev-amateurs to be
hosted by Marshal Quiat
WB0HWQ, a Colorado attor
ney, which was to be held
d ur ing the 1976 ARRL
Natio nal Co nvention In

Den ver.
In preparation for the

meeting, Dan, Fred, and I
prepared a written proposal
suggesting the creation of a
nonprofit foundation which
would serve as a central clear
inghouse of legal information
for lawyers involved in ama
teur radio legal matters. This
recommendation was sub
mitted to th e Lawyer's Com
mittee at a luncheon meeting
on Jul y 17, 1976. In additio n

to Marshal, Bob, Fred, and
myself, the meeting was also
at t ended by B. Robert
Benson VE2 VW, ARRL
Assistant General Counsel,
Don K. Johnson W5PYA,
Carl Markov K6RLP, Donald
L. Royer WA6PIR, Chester B.
(Barney) Scholl, Jr. K3Z FP,
and Larry Perry K4EFY.

The basic concept of a
clearinghouse for legal infor
mation was endorsed by the
attorneys, even though we
recogni zed that there we re
substantia l legal, practical,
and monetary difficulties
wi th the draft recommenda
tion. In order to give us time
to work on the problems, a
fo llow- u p meeting was
scheduled in Los Angeles in
early September.

During the ensuing 6
weeks, substantial legal re
search was undertaken and on
September 4th the group met
at my offices, this time aug
mented by Richard S. Arnold
W6 R NP, the Ho norable
Mau ri ce J. Hind in W6EUV,
and Mark Weiss K6FG. Basic
plans were formulated, addi
tional research undertaken,
and the decision was made to
expand the organization to
incl ude the legal problems of
all as pec ts of non-cern
mercial, personal communlca
tlons.

On November 5, 1976,
Articles of Incorporation of
the Personal Communications
Fo und at ion, a nonprofit
corporat ion, were filed with
the California Secretary of
State. By the time you read
this arti cle, applications for
tax exempt , tax deductible
status will have been filed
wi th the Intemal Revenue
Service and the California
Franchise Tax Board.

The Foundation's prm
cipal goal is to serve as a
central clearinghouse of legal
information concerning all
aspects of nonprofit, personal
communications by radio,
incl uding amateur radio,
non-co mmercial use of
ci tizens radio, and shortwave
lis ten ing. To avoid any
misund erst anding at the
outset, the Foundation is not
a law firm and cannot, itself,



Seated, left to right: Han. Maurice l- Hindin W6£UV; jon j. Gallo WA6P TM, Carl Markov
K6RLP. Standing, left to right: Donald R. Royer WA 6PIR, Richard S. Arnold W6RNP, Robert
M. Booth, [r, W3PS, Mark Weiss K6FG. Photo by Robert R. jensen W6 VGQ.

represent amateurs or CBers
who encounter nonprofit
communication related legal
problems, al though compiling
a comprehensive list of ex
peri enced attorneys in thi s
area is being considered.

Years ago, relat ively few
amateurs encountered legal
problems directly related to
the o peration of their
stations. When problems did
arise, atto rn ey -ama teurs
th roughout the country were
able to assist them wi th li tt le
difficul ty. Today, however,
literally hundreds of amateurs
and CBers are encountering
legal problems yearly and fre
quently have to turn to attor
ne ys wi th little or no
familia ri ty wi th eit her FCC
rules and regulations, prior
cases involv ing personal com
munications, or the technical
aspects of radio. As a result, a
substantial portion of the
legal fees they are incurring
relate to t ime which the
attorney must devote to
famil iari zing himself wi th the
law in this area and preparing
the necessary legal docu
ments. In a few unfortunate
situations, the attorney has
been unable to locate appli
cab le cases and local courts,
without the be nefit of such
cases, have rendered decisions
highly unfavo rable to ama
teur radio.

A number of cases today
involve the Citizens Radio
Service and some persons
have questioned why ama
teu rs should be concerned.
The reason relates to how our
lega l system operates. Our
courts follow precedents: i.e.,
the decisions of other courts
in identical or closely related
areas. If a court determines
that a local mu nicipality can
fine CBers for causi ng TVI or
can prohibi t CB anten nas
because they are conside red
unsigh tly , other courts are
likely to extend such rulings
to amateur radio. Moreover,
there are more than
15,000,000 licensed users of
the Citizens Rad io Service.
When c o m p ar e d wit h
250 ,000 licensed amateu rs, it
is obvious that CBers out
nu mber amateu rs by close to

40 to 1 and are statlscallv
more likely to encounter legal
problems, particularly those
related to zoning and
RFI-TVI. It is important to
the fu tu re of amateu r radio
that CB-related legal pro b
lems receive the same coor
dinat ion and attention as
those confronting amateurs.

The Personal Communica
tions Foundation hopes to
assist all licensed amateurs
and CBers who encounter
legal prob lems by developing
a comprehensive library of
cour t decisions, legal briefs
and related documents, as
well as articles and studies
relevant to each of these
issues. To accomplish these
goals, the Foundation is in
the process of establishing a
number of liaison and work
ing commi ttees. The Govern
mental Liaison Committee
will establish lines of com
munication with the Federal
Communications Com
mission, Department of
Just ice, and other ap propriate
govern mental agencies. T he
Industry Li aison Committee
will similarly establish liaison
with the Electronic Industry

Association (E IA) and other
industry groups. Similarly,
the Amateur Radio, Citizens
Radio and Shortwave Lis
teners Committees will estab
lish communications with
appropriate users, groups, and
publicatio ns, suc h as 73
Magazine.

The Foundation has tenta
tively divided its areas of
primary interest into the
following sub-groups:

1. Land use regulation,
including all aspects of
zon ing, variances and
cond itional use perm its,
building code requ ire
ments, and private deed
restriction;
2. Radio frequency
interference and tele
visio n interfe rence
(R FI-TV I);
3. The law of nuisan ce
as it applies to personal
communications;
4. The role of the
Federal Government,
the Federal Communi
c a n ons Commission,
and the States in the
regulation of personal
co mmunications in
eluding the subject of

Federal preempt ion ;
5. Ill e ga l operating
practices and proce
dures; and
6. Miscellaneous areas.
To accomplish these goals,

the Fou ndation plans to
establ ish Amateur Rad io, CB
a nd Shor twave Li stener
liaison committees as well as
working committees in each
state and Canadian province.
It will be the function of the
working committees, in con
junct ion with the liaison com
mittees, to contact both users
and attorneys in their area
and to secure for the Fo unda
tion copies of all relevant
court decisions, legal docu
ments, articles, and studies
related to personal communi
cations law, as well as
pub licizing the existence of
the Fou ndat ion to both users
and th e legal community.
Documents submi tted to the
Fou ndat ion will be reviewed
by the Executive Director,
Trustees, and other volunteer
legal adv isers, and will be
indexed by both subject
matter an d sta te.

Upo n complet ion of the
Fou ndat ion's legal files, law-
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yers, users, governmental
agencies, or other ind ividuals
with an interest in personal
communications law wil l be
able to secu re from the Foun
dation complete information
with respect to all relevant
decisions and legal documents
in any area affecting personal
communications. Such a
library will greatly decrease
the cost of legal services for
individual users as well as
assisting in the development
of a uniform nationwide
body of law.

The Foundation is headed
by a 24 person Board of
Trustees, all of whom are
lawy ers or judges, five
Officers and an Executive
Director.

Chairman of the Board of
Trustees is Jon J. Gallo
WA6 PT M, and Vice Chairman
is Richard S. Arnold W6 RN P,
both of Los Angeles, Cali
fornia. Other Trustees include
Professor Jerome [. Curtis, jr.
WA6jKQ, Sacramento, Cali·
fornia; joel R. Kirschbaum
WB7ESZ, Phoenix, Arizona;
Charles Perel man WA60GW,
Bev erly Hills, California;
Dan iel I. Simon WA6EjW,
Los Ange les, California;
Donald L. Royer WA6P IR,
Fountain Valley, California;
Chester B. Scholl , Jr. K3Z FP,
Sharon, Pennsylvania; Mervy n
L. Hecht WB6L EN, Pacific
Pal isades, Cali fornia; Richard
Bennett K8EHU, Reynolds
burg, Ohio; the Honorable
Mau rice J. Hindin W6EUV,
Los Angel es , California;
Harry L. Styron K6MFV,
Wa lnut Creek, California;
John A. Dundas II WA6ZCO,

Los Angeles, California; Pro
fessor Stanley Siegel K8KGU,
Los Angeles, Californ ia; John
C.. Hendri c ks WB9FCB,
Chicago, Illinois: Howard F.
Shepard W6US, Del Mar, Cali
fornia; Mark A. Weiss K6FG,
Encino, California; Fredrick
J. Lawson K6JAN, Sherman
Oaks, Cali fornia; the Honor
able Wi llia ms L. Ritizi
W60NC, Beverly Hi lls, Cali
fo rnia; Robert M. Booth , Jr.
K3PS, Washington, D.C.; B.
Robert Ben son, Q.C.
VE2VW, Montreal , Quebec;
G. M. Howard W5KM, Dallas,
Texas; Monroe Y. Mann
WA2 MAJ. Port Chester, New
York; and Robert H. Hajek
K9 LTN, Chicago, Illinois.

Officers of the Foundation
are jon J. Gallo WA6PTM,
President; Richard S. Arnold
W6RNP, Vice President ; Carl
Markov K6RLP, Secretary;
William S. Finkle stein
WB6 j AO, Assistant Vice
President, Security Pacific
National Bank, Treasurer; and
Ron ald Ruby WB6MEB,
C. P.A., Controller-Accoun
tanto

Day to day operation of
the Foundation is carried out
under the direction of Carl
Markov K6RLP, Executive
Director.

Although the majori ty of
services are bei ng donated
without charge to the Foun
dation , the Foundation
anticipates heavy expenses in
terms of mailing, telephone
costs, printing and reproduc
tio n of documents, and
salaries for a limi ted nu mber
of part-t ime employees of thc
Foundation who handle the

d av-t o-d av administrative
tasks. Contributions in any
amount to offset our costs
are wel come.

In addi tion, interested
individuals or clubs may
become members of the
Foundation. Four classes of
membership are available :
associate membership for a
yearly contribution of $10,
full membership for a yearly
contribution of $25, sup
porting membership for a
yearl y contribution of $100,
and life sustaining member
ship for a single contribution
of $250 or more. The Foun
dation antici pates pu blication
of a quarterly newsletter sum
marizing relevant le gal
developments, and all classes
of members will receive the
newsletter.

Full , supporting, and life
sustaining members will also
have fu ll voting rights for the
selection of trustees.

The Foundati on has
applied for tax exempt status,
and a favorable ruling is
antici pated withi n the next
60 days or so.

Membership appl ications
have not yet been printed due
to lack of funds. However,
memberships are available at
thi s time and requests for
membersh ip, accompanied by
your check payable to the
Per sonal Communications
Foundation, may be mailed
to the Executive Director,
Carl Markov, 915 West Lan
caster Boulevard, Lancaster,
Cali fo rnia 93534. The request
for members hip should
include your name, address,
telephone number and FCC

Amateur or Citizens Radio
Service callsign, if any.

Although legal and tax
considerations requi re that
the Board of Trustees be
composed of lawyers and
judges, membership in the
various liaison and working
committees is not similarly
restricted. Anyone having or
wil ling to develop the neces
sary background and devote
suffi cient time is welcome to
serve on the committees.
Membership appli cations sent
to the Execu tive Director
may also request committee
membership. Requests should
specify the committee desi red
and set forth any special
expertise which will assist the
Executive Director in evalu
ating such requests. Com
mittee membership is open to
all, but persons hold ing any
class of membership in the
Foundati on will receive
priority in committee assign
ments.

Contributions, requests for
membership, and requests for
co mmi ttee assig n me nts
should be sent directly to the
Executive Director. Requests
for other info rmation, com
ments or suggestions may be
sent either to the Executive
Director or to jon [. Gallo
WA6 PTM, President and
Chairman of the Board, Per
sonal Communications Foun
dation , 1900 Avenue of the
Stars , Su ite 2000, Los
Angeles, California 90067.

The Personal Communica
tions Foundation has been
formed for you. It can only
function with your assis
tance.•

Zip _

TO: Personal Communications Foundation
c/o Mr. Carl Markov, Executive Director
915 West Lancaster Boulevard
Lancaster CA 93534

o Please send more information.
o I would like to be a member.

Enclosed is my contribution :
o Associate (St O) 0 Supporting (S1001
o Full ($15) 0 Life (S250 or morel
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Name _

Street _

Cily _

State _

Personal
Communications
Foundation



DIGITAL AUTO CLOCK 6 DIGIT LED CLOCK KIT

* 12/24 HOUR
* 5oQ.. 60HZ
* BRIGHT LEOS

•--
The hear t 01 th is Chronometer is a hi'lh fr eq u en c y cryHill esctue
t o . wnicn provides an accurac y 0 / : I min ute per mon th even
in changing tempe, al m a Or electrica l " noise" condi t i ons. Easy
t o assemble kit with complete step-by-step instruc tions. Or, for
those who wOul Cl ratne. not, it ready-built and te sted unit is
atso awaila tole.

. 54.95

FM WIRELESS
MIKE KIT

Kit # SI- 36 .

Kit #5 1-6 2

Ki t S I-36 is c o m Dlet e ly new design in FM wireless t ra n sm itte rs.
Uniq u e PC layout e lim inates t he nelld fa , wi re-wound coils
w h ich otn er units u se. Can to e u sed with a ny o y na m ic t y pe
mic.oph one to b road ca st on tne F M nand . F te Quency ra nge
5 0-1 50 MHz. O u t p u t: 100 m W w ith a g V nart e rv , Si z e: 1.8 " x
1 .8 " . Kit in c lud e s all co mpone n ts , PC b o a rd a nd a sseml)ly
in structions. ( Less battery a nd rntc.j

T h iS k it uses th e MM 5 3 14 ClOC k ch,p <l n d is aveuaere with a
choice o f display Sizes. F e a t u re s 12 or 2 4 h o u r ti m e fo rmat , 50
o r 60 H z inPut, fa st and slow t im e se tting with a hold fu nct ion
fo r p re cise time 'w nc . o n iz ing . K it includes a ll co m po ne n ts.
etcnec a nd d r illed epoxy I)oards and complete steo-by-s tec
assembly inst ruct ions. ICase and t ransfo.me. not in clude d].

Kit =51· 10 with .2 7 " Red L E D's 511 .50
Ki t .=51-14 w, th .4 ·' Re d LEO' s . 513.95
K it ;:S1-15 wilh .S " Red LED's . 516.95
T ra n sfor me r t o sui t . (PC lUg mount t yPe ) S 1.25
T ra n sfo rme r to suit . (molded with l in e c o ra ) 5 2 .50

60 HZ CRVSTAL

TIME BASE

Th iS k it en<ll)les a ny' AC Powered c toc« t o toe operated on DC.
Comp ac t size - o n ly I " x 2 " . Power 'eQui,ement : 5·15 V OC fll
3 mAo K it in Cl u d e s all c o m ponents , PC Boa,d and e a sy to fOll Ow
hook up in st . u c t io n s for interfacing w it h MOS clock Ch ip s.

. $ 4 .95

. $6 .95

.$6.9 5

110·V AC Adapter
52.50

9·DIG IT DISPLAY
teea t for a m ini ctcck, ca tcuta toe
o r st o p w<lt Ch..1 1 " d ig it heigl'll .
Special - $0.99 ea . . 3/$2.50

CLOCK CHIPS

Assembled #S1-204W
S37.95

MM5 314 -6 ·d ig it , 12n 4 Hr, 5 0 160' HZ
Mul t ip le xed,24-pin . $3 .75

MM 5 3 16 - 4 ·dig it , ]2/24 Hr, 50 /60 HZ,
A larm, Snz , Timer , 40 -p in . $4 .50

50 252 ·6-d,git, 12 Hr /60 Hz, 24Hr /SO Hz,
Ala rm, S nz, Mpx., 28·pin

c n oo l . 6 -digit, ClOCk, ca teno a r, Rad io
Timer, I 2 n 4 Hr, 28·pin

MK5 0 3 8 1 _ a -d igit Oi rect driwe LED . I 2 H.,
5 0 H z , Radio Time., a O-p in

Kit =51-204
S27.95

FEATURES INCLUDE:
12 0' 2a hour t im e format - DisplayS t ime in hOUtS, minutes,
and seconds on 6 !,.ge, .a " red LED di<jiH - DPe.ates from
9 -I a walls AC 0. DC power - Simple, non-potertzec POwe.
inpu t - Display b la n kS when ignition off - l nt llrna l 9 V I) ,)ttll ry
insu res tim ekeeping (without d iSP la y ) when e x ternal power is
rem o ved - S pec ia l c ircui t. y surp resses wo ltage spikes - Recessed
switches in fr o n t of case fo r Qu iCk a nd eaw ti me sett ing.

Com ple te k it : In c lude s a ll compo nents, etch ed and d r illed
e poxy I)o aro s , case, mounting b ra cke t a nd comp reh ensiwe
assemb ly in stru ctio ns . (Le ss 9 V e ,)tte ry l .

0.25
0 .2 9
0 .49

6 /U.0 0

3 !S 1.00

6!S1.00

20!S1.00
20!S1.00
IS /U.OO
10!S 1.00

DIOD ES
switch
I AlS O V
I A f400 V
I A/IOOOV

EL ECTROLYTIC CAPS.
2000 u F f l 5 V Ax i,]1 3!S 1 .0 0
10 00 uFn SV PC le a d s 4 /$ 1 .0 0

220 uFn5V PC read s 5!S 1.00
10 0 u FnS V PC lead s 6 /S1.0 Q

10 uFn 5 V PC leads &!S I.OO

SWITCHES
S POT Heawy d uty

ROCke.
S PST Momentary PUsh

Butto n
S PO T Miniat ure slide

IC SOCKET5
~2' 16 - pin La - p ro fil e .
. ..., 1 8 - p in Lo - p ro f ile .

2 4 - pin Std. profi le .

,

/

RESISTORS
10 0 assor ted, mostly 5" I!o 10 "
some 20 " . F u ll leadS

10 0 /11.2 9 200!S2 .10

I IN4 1H

I I N'-OOI
I N4 0 0 5
1 N4 0 0 7

1.69
I.gS

0.9 9
0 .9 9
0 .5 5
1.19
1.75
0.2 5
0 .2 S
0.2 9

· 8/11 .00
. I O!S I .OO
· 8!S1.00
· 6!S1.00
' 0.6 '1 ea .

TRANSISTORS
NPN
PN P H ouse =
NPN
PNP .
NPN

MJE 3055
9 0 Watt N PN Pw r. Ita nsisto r
mounted on he<lts ink P la t e.
Special - 50.69 . . 3/S1.95

2N2222
2 N39 0 6
2 NU OO
2 NU03
2 N3055

II
iii

DISCRETE LED
8/$1 .00
6/$1 .00
7/$ 1.00
6!S1.0 0
6/'1.0 0
S!S I .OO

5utomini re d .
5u l)minig. een
M ini ,ed .
Mini green
J uml)o red
J um bO areen

VOLTAGE REGULATORS
LM309 K 5 w. I amP. TO·3 1 .10
7105 SW,I amp, TO·2 20 0 .95
781 2 12w,I amp, TO·22 0 0 .95
HI S I 5 w, l a m p , TO -3 . 1 .2 S
lU& 18v, I amD. TO·3. 1.2 S
782'- 24w,I <I mp, TO-3 . 1.25

LED DI SPLAYS LI NEAR IC 's
FND-H9 . .38 "CC SO .95 • J08 P recisi o n Op Amp .

~
FN0-50l . .50 · ·CC 51 .29 • J80 2 Walt A ce.o Amp
F NO-!>lO. .50"CA $1.29 sss Time,
MAN-7C . .3 0 " CC $1.39

'"
sss Pno/lSl! LOCl<ea Loop

OL7C7 .60"CA S2 .25 se , Tone rreeecer
XAN~64 • .6 0 "CC red S2 .15 '" 00 Amp
X AN -6 5 4 · .60"CC.,n S2.95 '" 00 Am p
• Denotes no d ec ima l po in t . '" O p Amp

~
LED DR IV ERS ME MORY

Qua d segmen t d river. • SO .49 • 2 102 ·1 1 K St at" R AM
H e" d ig it dr'ye . . . SO.59 21 L02B Lo w o w •. venion

TE RMS Pr ices good t hru March.
Sati sfa c tion guarante 9d. We Da y shiDDin g in Con tinental USA .
Oth e rs ad d 5 %. OV9rS88S add 10 % (20% fo r A i, m a il ). U ,S.
F u nd s o n ly . O.de rs under $1 5 .00 ad d 1 5 \1 h andlin g_ T.. ,. ",
. " sid e n ts add 5 % Sales Tax . S orry - No COD Or cha. ge c;ords.
Check o r Money o rders o n ly .

sabtronics
I~TClN/:I.L

P.O_ BOX 64683·E. OALLAS, TEXAS 75206. U.S.A.
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Here's II quidy for A TV operators. This "air monitor" allows the moniroring
of tranunitred ATV signals with a scope. It is particularly handy in checking
sync levels and shape. The pickup and de recror can be mounted on a tinV PC
board and installed in a minibox along the transmission line. The circuit can
then be used to monitor the outgoing signal while adjustments to the
modulator are tndde. Thanks to W30fD (from THE MILLlWATT,' publication
of the Baltimore esato Amateur TV Society, vol. 1, no. 3).

A selectable 50/60 Hz source for 12 or 24 hours with II 50250 clock chip. To
have borh in rhe same clock requires a source o f selectable 50 Hz or 60 Hz
frequency. A 3 meg x tal was picked because it seemed like a good choice, but a
30 kHz or 300 k Hz would do as well (be<:ilUse when divided by 5 you get a 6 in
the answer and when divided bV 6 you get a 5 in the /NIs_r). Thanks to Frank
W. Knom"ngham K7OCM.

".
eee

.\000 Oil.

Speech amplifier and logarithrric clipper for use with 55B transmitters. The
circuit reduces the spe«h lNIndwidth to fIbout 5Of).31JOO Hz, then1by creating
very littltl distortion. Power CMI come from the rrlll'Junitter- or a sep¥lte
batrery. Thanks to P. Burntltt G4BLL (from The Short Wave Magazine, AUJIlISf,
1976).
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A miltillt" sifT'6lstrerJ'Irh meter for the GENAVE GTX·200 and GTX·IO. This
drruit is for 1I 25 uA meter movement, any style, which nvy be mounred
extern'" fa the rig, or inremillly with' shoehorn m, CAUTION ... do not
short pins 1 or 2 01 le·101 to ground or ZAP! PafB are mounred on the foil
side of the board by short leads i/fld 8 dab of glue. The meter lead goes fa a
phono socket on the rear panel under the power lead (for extemet meter). Be
sure to use a shielded lead from the socleet to the meter. If you /lillie a meter
with' 1f!S$ sensitive movement, $;IY from '200 vA to 1 rnA, the following
amplifier circuit, WI-red in the meter c.u. will giVfl you more than ample meter
deflection with good dynamic range. RIC + Rmeter should equal 5000 OhfTl$.
Add lOIc offset null pot to 741 op amp if you _t th~ r7le'ttPr to go to~
with no sign,l. Thinks to L,rry Chrlsl11lJ(l K90XX (from State of the Arts,.
Allen County ARTS, Fr. W8ynt' IN).

•

Circuits'
Want a free copy of any 73 publication1 Sure you do. Just send in your

fiJllfJr/te circuit, 01' even one that you don't especiilily like. If WlI' /yint it, you
take home the book of your dloire.

-------_. TO T....SC£lvE.

:: A------~·"&Vll{GU<.£no

Ilvoe ••--- - _

Bugged by alternator whine in your ham or CB tranSCf1iver? If so. try this super
simple, but effecti tle, whine filter. The LC circuit is , low pass filter which
shuna the high frequency "whine" component on the de to ground. The
inductor cotl$isrr of "inch ferrite rod. ~ inch in di.",ter, wound with'
single bifi/ar layer of No. 14 Formvar copper wire. The bifilllr winding i$

formed by holding two wires side b y side and winding the length of the rod.
The two ends on each side are soldered to gether, resulting in an inductor
capable of handl ing 10 A mps. The capacitor is a 4000 uF electrolytic. The
negative end must be well gTounded to the frame of the vehicle in order for the
filter to be effecti~. Thanks to WB4EXW (from CVRA Repeater, Journal of
CarolinilS·Virginia Repeater As.socilltion. Burlington NCI.
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Here is 8 clever device to ttllr those surpllJS 741 lind 30 1 oper8tional8mps
availab/~ from 73 8dvertis~rs. The two LEOs provide the necessary information
when the op amp is inserted into rhe test circuit. If rhe oo amp is OK, the two
LEOs will flash a/r~rnately with a on~ second period. No flashing or
illumin.-rion indicates an output filUlt. If~ o f the LEOs glows continuously.
0fIfI of rh~ inpurr is faulty. and ilSymmerric blinking indiates a leakage
problem. The circuit uses st¥ldard componenrr throughout. ¥Id no po_
swirch is required, lIS the circuit draws current only when iIfI op limp is being
tested. Thanks to J. Lawrence GW6JGA (from CO-TV, Journal of the British
A mareur TV Clubl.

Need a simple regulated supply lor your 2m rig? Try this one. The transistor
may be heat sinked direcrly on the side of II minibox, and the trilflsformer is
any unit rated at fitle A~ lind 24 V. Standard componena are used
throughout. This supply is humfree. WId regul8tion is good - the outpUt
oroltage l18ries only .2 V between tranunit and recs!itle. This wpp/y is especially
for smaller trilflSCf1ivers such lIS rhe TR·22C, used by many during relaxation
TV sessions in the evening. Thanks to W80YF.

This simpllJ mobile orolt. ~1i1tor nllIy SiIW your two meter or CB
transaiva.- if the voltage ~llItor fails. The 2N3055 should~ ~t sinked if
current drawn bV the rig is in exces:s of 2 A on tTi,nunit. This Circuit will do
little under normlll operating conditions, but could save your rig if the vehicle's
elec trical system loses regula rion. Thanks to WA2LPB.
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Advanced Communications Equipment from

the World's Leader in Amateur Communications

left to right - FAG·7, Solid State Synthesized CommunicatiOfls Receiver • FR-1 01 DIgital, Sohd Slate Receiver • SP· l01 B.
Speaker . FA-1 01 , Digital Solid State Receiver . Fl ·l0 1. 100 W Transmitter . Fl·2t OOB. 1200 W PEP Input Lmear Ampli fier

Left to right - FT-620B, 6 Meier Transceiver. VP· l50, Dummy Load Wattmeter . YO- lOO, Monitor Scope • FTV-250,

2 Meier Transverter • FTV-650. 6 Meter Transver1ef • FV·1Q1 B, External VFO . FT· l01E lSO-10 M Transceiver

Left to right - YC-601, Digital Frequency Display. YC·355D, Frequency Counter . FP-301, AC Power Supply . FT-3D1S
Digital, All Solid State Transceiver • FV·301, External VFO • FT·221, 144·148 All Solid State All Mode Transceiver

YD-<l44
Dynamic Mike

Over 150 licensed radio amateurs employed at Yaesu
proudly offer you the most diversified communications
product line available: SSB, CW, AM, RTTY, and FM
equipment - all designed for today's active amateur.

OTR-24
Wor1d ClOCk

MILLION OOLLAR INVENTORY OF NEW & USED HAM GEAR • ALL MAJOR BRANDS •
GENEROUS TRADE-IN ALLOWANCES. LOWEST PRICES • FREE DELIVERY ANYWHERE ON
ALL ORDERS • Call or write for prices and Information before you buy elsewhere.

(Telephone us FREE from anywhere In U.S.A. Send copy of phone bill and we 'll send you a check!)

HAf1TRONICS
DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd • Trevose. Pa.19047
(215) 357-1400/(215) 757-5300



M o de l 31 0 ·00 1 :
Sund a rd K ey ,
nickel p la t ed hard"
war. , no switc h 
$ 6 .6 5.
M o d e l 3 10 -003 :
Sundar d Ke y ,
niCk el p lated hard ·
war. , w ith .witc h
- $8 .2 5 .
Mod el 320.001
S t a n d ard H8lIv V
DulY Key wi t h
nickel pla t ed h ard·
_fe, n O switch -
$8.20.
M od e l 3 2 0 -003 ;
Seme as -001 ell
cept w ith switc h 
$9.3 5.
SS K · 1 : Chrom e
Plated $ 29 .9 5 ;
Black W r inkle
FiniSh - $ 23.95.
Code Pfac t ice S e t
wi t h K ey
$ 18.50.

•
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3/0·Q03

S S K· l

DELUXE
741 TRI- U.N D
MOBILE
ANTENNA
• ""tonu!l cally adj..... 10
propo. '~.""I\,", fOl ~O. 40
a nd 75 mel.~

• Po ,.,." '.1<:<1 .1 500 Wi li t
P E,P
_ Ind udu bl" 1001oon. luto
"," tiroil an d wh i p lop K C
h o" . 742 An tenno S79.'I5

EXCLUSlvt
DELUXE
S-I ANo MOBILE
4S ANTENNA
• All bind m,n ...J .",,, ,h,,,,
ant enna for 10 . IS, ~O . oW
a Dd 75 mOO1."
• Po .... , ..1• .1 .1 I000 Will>
P EP
• ln d ud.. ~.'" .." Ii"n .... ilh
mo~ilo "oil on" ,i~ foot wh i!'
. o!' ...,,!ion 4$ Anl on n. $1 14 .95SIVAItI..

EL ECTRON ICS

why waste watts '?

SWR-t guards against power loss
lor 521.95

If you' re not p um p in g ou t all t he
power you're pay ing for, our litt le
S\\' R- l combina tion power meter
and SWR bridge will tell you so . You
read forward and reflected power
simultaneously , up to 1000 walls RF
and 1:1 to infin ity V5WR a13.5 to 150
MHz.

Got it all tuned u p? Keep it tha t
way with SWR-1. You can leave it
ri ght in you r anten na ci rcui t.
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HAf1TRONICS
DIVISION OF TREVOSE ELECTRONICS
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(215) 357· 1400/(21.5) 757·5300



"HAMTRONICS"
A DIVISION OF TREVOSE ELECTRON ICS

THE HAMTRONICS EXCHANGE PROGRAM
We will exchange Bird wattmeter slugs On good

shape) bou gh t f rom Hamtronics for any o ther slug
that you may need in the futu re - no charge!
Your wa ttmeter can never be outdated.

GET THE BIRD FROM HAMTRONICS
We have a comp le te stock o f all Bird wattmeters

and stugs on hand . . . immediate detjverv . O rder a
new BIRO Ham-m ate wattmeter for o n ly $79, but
please specify i f you want the 200/ 1000 w att model
o r the 20012000 watt model.

Dh no you don't!
Get your own BIRD!
Come to HAMTRONICS
and see the largest
stock of new and
used ham gear on
the East Coast.

P.S. - We

will trade any
kind of electronic gear

Credit clrd~ h onored 
Masl t u:harll t . Bank Amtricard,
PNB. GEC, tic.
Wt ship . nywhtrt in USA
~.. UPS - NO CHARGE
TOYOU

HAP1TRONICS

2 METER
ANTENNAS

• Complete stock of FM
Antennas for base or
mobile

• Large d rive-in on the
premi ses for immediate
insta ll ation o r service

• Complete line of Moto r
ola H.E.P. transistors at
a ll t imes

bV

us

CORPORATION

DIVISION OF TREVOSE ELECTRONICS
4033 Brown sville Rd • Trevose . Pa.19047

(2 15) 357-1400/ (215) 757-5300



....._ RF _Tlme,er . SWR "'"eo' . Po_

. eq Ulted 12 ·15 VOC til 8 A. "",x , Const,uc·
tlon 1I1""'''....m chao.... toP...cl l' ont panel .
molded p lastic: .ode p...I.. Cnam from
PlIne1. _Inut ",nVI tOP a nd end Hom. Si>'e'
I'iWD 4 ,," x 1" x 13" ' . _.gt1t 2" lbo
Argo...... . Model 509 .•.. .••.••. 5329.00
L._ Amplif" . Modool 405 159.00
p_ S.....plv. Modill251
(Will po_' both unlU) _. 19.00
Po_' Supply. Moo.I210
(Will 00_' A'YO"""1onlv) 21.50

ACCESSORIES ,
ModII t40 Oa.-Siuy eo..- • 11.00
MocW 244 0i,it.rJ R.dout 111.00

receiver llt'naitivity. And it ha& Ielturel such !Ill fuU CW break·in, pre
IIelectabie ALC, ofl-Bet tuning.lIepOllIlte AC power supply, 12 VDC opention,
perfectly lhapd CW w.ve form, built -in SWR bridge and on and on.

Modi! 24$ CW Fib« _ ._. 25.00
Modi! 2-19 N_ 8laIIUr :9.00
ModII 2M(; "- Supply 99.00
MocW 262G P-. Supply /VOX . 1:9.00

ARGONAUT. MOOEl sag
~. all Amat~.. ~. 10.80 ""'t~ •.

9 MHz c,votal l.ter , 2 .5 kHz b8n(lw,,:hh. 1.1
wpe l;octor ~ 6150 dB point<, P.-.r
''''lUOIed 12-15 VOC • 150 mA .e<;e,...... 800
mA " a n"",,, at ""iM o u tput. eon.uuction
.Iuml....m c haos,.. 'OP . nd Iro n, panel.
molded p la.hC ~nd p a..I. . Cream front
panel. wainU I ",nVI lop and end " "". Size
HWD 4 '1, ' ~ 13" ~ 7'. W~ogh t 6 lbo.

LINEA R AMPLIFIER. MODEL 405
Co ve.. all Amil'e u. band. 1Q.8 0 mete...

50 "", tn OUIPU I po......... co nt onuou , ,ine

....Puf'EIIl-,

....C;O.... u T-

'IiIrTEN-TEe

() 0 0

''i)'" •-.

._-

11le MW uItnl_mod.!m fully lIOIid-«ate TRITON mUm opentint~
and a lot more fun, without the limitatiom of vacuum tut-.

For ODe thin(, you can chanre bomdll with the flick of a n'itdt and no dangtor
of off-..-.w'ICt'~. And no deterioration of perfonJlllIlCe with . _

But that'. not ..n. A ....perlative 8-pole i-I filter and leell than 2'1>
ludio distortion, tnlnemitting and receiving, makt'OO it the IIJICJOth,.t

end cleaneet ligna! on the air.

'The TRITON IV specificationll are impeccable. For selectivity, 6tability and

TRITON IV $699.00

KR20.A ELECTRONIC KEYE R charact~r k~y e" . as used in the KR20-A.
A tine inst rument for a ll·aro und high p~rfor- - Price $ I~ .OO
ma nce e teeucme k~yinl . Paddle actuation KR~O ELECT RONIC KEYER
forc.~ is f.cto ry a djusto;d for rythmic smooth A compl~tely automatic ereeeroete keyer
k e>:U1&: Contact adjustm ents o n ~ront . fully "dju.otable t o your o peralinl styl~ a nd
Welgh"ng factor flctory set for optlm,:,m preference. speed. t oucb and weit h ting. the
smoothness a nd artleulauon. Over-nd~ ratio o f the I ~ngth o f d its and dabs to the
"str1idl.t k~y " convenie otly Ioeated for SP.ce b etween th~m. SeU-co ntrolled keyer
emphasIS. QRS sendme. o r t une-up. Reed to transmit your tho ughts clear ly. anicu -
re~y out put. Side-ton~ g"nelltor wltb lately . nd al most effortless. Th~ jamb ie
adJustable level. Self-completml c ...... cten. (squeeze) fea ture .Uows the insertion o f dits
Plu l -1n ClleUlt board .. F.or 117 VAC. {)G-60 and dabs wit h perfect t irninl.
H z Or 6·14 VDC. F inished In crea m and An a u tomauc weir;htin g system p rovid es
walnut Vin yl. Price $61.~O incre.sed Character t o space ra tio a t slo wer

KR~'A ELECTRONIC KEY E R speed s. d ecrealinl .s the sp~ is incre.sed,
. , . . keepmg th e balanc~ between smoothne" a t

SImilar to KR 20-A but Without stde-ro ne lo w spe eds a nd ~asy t o copy hilher sp ecd.
OSCilla tor or AC power au p p l,Y. Ide.1 for High mteUilibility and rythrnic transml" io n
portable. mobile or fi xed staho n . A Il~.t l!l maintaln~dat a U spe ed s••utomatically .
vl lue that w lU Il v~ yt' an o.f trocbtetree Mem o ries p rovided fo r both dill and
servtce . Housed in a n attract ive case with dahs but euhee m ay be defeated b y sw itches
cre. m fron ~ . wa lnut vinyl to p. F or 6·14 on t he rell r pan~ l . Thus. the KR50 may be
V De o pera tIo n. Prle t' $ 38.50 operated as a fu ll ia mbic (sq uee ze ) k eyer ,

KR1.A DELUXE DUAL P ADDLE with a sin l le memory or as a conven tio n. 1
P ddl b l · '" 1 d · I" KR,n type k~yer . All c haracte" are eet r-com ptet-

a e a.ssem y IS '~ll us~ 10 "e . u . inl. Price $110.00
housed .In a n at tract ive formed alurmnum S PEC IFICAT IONS
ease. Prtce $ 25.0 0

KR2 SINGLE L
Speed Ranle : 6-50 w .p.m.

-A EVER PAD DL E Weir;hting RaUo Ranle : 50' to 150 ' of
Fo r keyin l conventional "TO" o r d iscrete cLa..ssic.1 dit length.

Memories: Dit a nd d.h. Individual defeat
switches.

Paddle Actuation Force : ~-~o g lTl$.
Power Source; 117VAC. ~0-60 Hz. 6-14

VDC.
Finish ; Crea m front. walnu t Vi nyl t op . nd

sid~ panel trim .
Output : n eea r~lay . Co n tact rUinl 1~ VA.

400 V . rna".
P.ddles: T orque drive wit h ball b u rinl

p ivot.
Side-ton~ : ~OO Hz t one .
Adju.otable out o u t to 1 volt .
Size HWD : 2 ....... :0: ~ ...." :0: a'4"
Weilht : 1J4lbs.

'IiIr
TEN..TEe

K R50A

Take t hese low cost t w ins anywhere l Two port able wans
P EP on 2 mete rs or 6 . HELLO DX I No need for
converte rs o r lo w ba nd rigs to get started in SSe ·VHF.
Just add your linear amp, connect t o t he antenna and OX .
With the 202, you can talk thro ugh OSCAR VI and V II 
eve n transceive wi th a n " u p" convert e r!
IC·202 2 Meter sse
144.0, 144.2 + 2 more ! True il noise blanker. switc hed
dial lights. 200 kHz VSO lun ing. A ll o n ly $269.00.
IC-502 6 Meter SS8
True jf noise blanker, swi tched d ial ligh ts. 800 k Hz V FO.
AIT only $259.00.

• MEW'
~ " , KENWOOD
.~I.\ TS-700A 2 MmR

> '--- TRANSCEIVER

- MORE C HA NN E LS 4 MHz BAND COV E R AG E 1144
to 148 MHzl l NST E AD OF USUAL 2 .

• A L L MOD ES : sse (upper & lower}, FM . AM & Ch
• TUNABLE FET VFO
e AC 8r DC. OPERAT ES FROM CAR , BOAT OR AS

BASE ST AT ION
_ TRA NSMIT/RECEIV E CAPABILITY ON 22 CHAN

NELS WIT H t 1 CRYSTALS only $699.00 .

TRY THE
NEWICOM
SSITWINS

MILLION DOllAR INVE NTORY O F N EW & US ED HAM G EA R . ALl M AJ O R BRANDS. G EN E RO US T RADE ·IN
ALLOWANCES . LOWEST PRIC ES. FREE DELIVER Y ANYWH E RE ON A L L ORDERS. Call o r writ. for prieet and
information before you b u y elsewhere. (Telephone U$ F R E E fro m a n ywhere in US.A. Send copy o f p hone b ill and _ 'II send you a
check! )

HAf1TRONICS
DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd • Trevose. Pa.19047
(215) 357-1400/(215) 757-5300



47.50
18 .50
24.50
21.50
18.50
18 .50
28.50
11 .95
28.50
28.50

19.95
24.95
19.95

A1 44-7
A144-11
A43Q.11

A STATIC
M ICROPHONES

VHF/UHF BEAMS
ASO-3 $ 27.50
A50-5 39.50
ASO-6 59.50
ASO-l0 89.50
AMATEUR FM ANTENNAS
A1 474 s 15.95 AFM44D
A 147-11 24.95 AR-2
A 14 7-20T 47 .50 AR-6
A147·22 69 .50 A R ·25
A22D-7 18.95 AR-220
A22D-11 22.95 A R-45O
A449-6 15 .95 A AX -2
A449-11 2 1.95 AR X-2K
A FM -40 53 .50 A RX-220
A FM-240 49 .50 ARX-450

41 ... ..-"
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' '''',W '..............'•--

-~-
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.......

.. ' >0,,,,,, ,. ."..'•-

~.' 00
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FM

T -lJG8·D I04 . t unsi storiud .. • •. . . . • • . . • $ 4 8.6 0
T ·UG9.D I04. "Gold~n E a&le ," transistorind $9 5.4 0
T ·UG9.D I 0 4. " S ilvt' r Ead... " t ransistnriud $ 6 9 .95
VG-D I O". c..,.mic: or crystal ..... •. ....•• $42 .60
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Omnidirectional

GAIN

BASE STATION

ANTENNAS

4.5 dB ' - 6 dB"

3.5.6 .10 ELIMINTS

CUlh Craft hu • •u ted anolher lint by m....in' tho
world', m".t popular 2: mot<!r an«onnl t. ," as rood.
The n.... Rinro Ran PT io d.v.lo~ from th o bui.
AR.2 with til ..... half wa,,~. in pha.. and a on~ ~; ll"hl h

" 'ave matchinll" . tub. Ringo Ranll"er lliv"" an e.t,..,m~ly

low an,le of radiation for bette••;,nal co"erall"~, It i.
lun.bl~ ov. r a bro.d (""lo.ncy ran~ and porledly
malched 10 52 ohm coax,

ARX . 2, 137·110 MHz, ( rt>a.. 112"
ARX .220. 220·225 MHz. 3 ..... 75'"
ARX,",SO. 435-150 MHz. 3..... 3''"

. ..... _ 'to _.. ...._,,_ - .... -_...~.....
Wt>rk foU q o..,li nr inlo _ .-.,-t.... and ext~nd t ....
...:I I'" of , ..... direct .....u.ru with the ..... Rinr<>
..,,~

y .... tal> op datr y.... r ornent AR·2 Ri"", wit h lhe
, implo add ,tion of th is ex~ndo.. kit. The kit in<hodH
tM ph..inr nel ..vrk and _, element exten-ion&.
The ....l' modil'trations l'I'Quim ~ May 10 mall~ .._
.lib in the top Mction of your .,,~nl\.L

6 METER BEAMS

Proo_ pl'rl. ........... 1.-. "Crd. flail olu, I _r -...•.
f le_ _ ._&ad I~_.. _ ... ..."'11, ...._1"<'<1 ...

. ,...... po ~.... "'........ p l. , .- 1..- 10 Ilol<1< "'oo
""'" b'- , _.
_ toN _ II _.~ . .. 51," _ 5/1 ~ •__11
__1ft. rlo.- fbi .., .huo_~. no. 5 &Dd 5 ... _
...._ ...... I 5 /1 " _, I /~·_. n..1 &Dd IOr__..
...... I lIO " - I 11':- _. All b _ .... _.., SO_
10__ .1__• Br'p' '.'011 cod _ _ .ro odpo.-.o
lor .. ... I II~ " ....., _ 5 .ud 5 r lo_ &Dd ZM"" I &Dd 10
010__ All _I. ...' too __ f.... """'....., ....
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FT· 101 E T RANSCEI VER

30
40
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5
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49
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545

89

229
199

74

m
249
449
629

Mobile Mount
(FT-620B, FT·221)

6M Converter
2M Converter
FM Detector
Au", /SW Crystal s
A M -Wide Filter
600 H z CW Fi lter
FM Filter
Speaker

X F·30B
XF-30C
XF·30D
SP·101B
F L -1 01
SOLID STATE 16 0 ·1 0 M
TR A NS M I T T E R
Accessories:
R FP-101 RF Speech Processor
MONITOR/TEST EaUIPMENT
Y C-3 5 5 0 200 MHz Cou n te r
YO-100 Monitor Scope
y p ·1 50 Dummy L oad/Watt Metar
YC-60l Digital Readou t

( 10 1/ 4 0 1 series)
VH F FM & SSB TRA NSCEIVERS
FT-224 24CH. 2M FM
FT·620B 6M AM/CW/SSB
F T-2 2 1 2M AM/FM/CW/SSB
AccMSories :
MMB-4

Accessories:
F C-6
FC-2
FM-1

FT 3 0 1 160M-10M Transceiver _ 200 WPEP $ 76 9
FP 301 DI G 160M·' OM Transceiver _ 200 WPE P 935
FP 3 0 1 A C Power Supply '25
FP 301 CIO AC P.S. w/Clock and CW 10 "9
F AG ·7 General COli , S v n t ne sile d Receiver 299
OTR-24 Yaasu World Clock 3 0
FT·l01-E
l 6 0- 10 M XCVA W/Processor 749
FT· l01E E
l 6 0 -1 0 M XCVA W/ O Processor 659
FT-l01 EX
l60·10M XCVA WID Processor

A C Only , Less Mike 599
FL-2 100B Linear Amplifier 399
FTV-650B 6M T ran svert er ' 8 9
FTV-250 2M T ra nsll llrter 2"
FV· l018 Externa l VFO 99
SP-l01S Speaker r s
SP-, Ol P B Speaker/Patch 59
YO· 1OO Monitor Scope "9
YD·844 Dynamic Baw Mike 29
FA-9 Cooling Fan '9
MMB· ' M obi le Mount r s
RFp· l02 A F Speech Processor 89
XF-3OC 600 Hl CW Filter 45
XF-32A 8 Po ll. SSB Fi lter

for FT ·101 4 9
FR-101S
SOLID STATE 1GO·2 M / SW RCVR 489
FA 10 1 DIG
SOLID STATE 160·2M/SW RCV R 629
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WANTED DEAD DR ALIVE!
$100,00 wil l be paid to anyone in
the U.S.A. showi ng that he can get
a BETTE R DEAL than Hamtronics.

See Press for the LOWE ST PRICES
anywhere in the U.S.A.

- WE WILL TRADE ANY KI ND OF
ELECTRONIC GEAR-$l,ODD,OOO HAM
INVENTORY - FREE DELIVERY _
LOWEST PRICES-MASTER CHARGE
& BANKAMERICARD ACCEPTED

530 ,000 worth of crystals are In th e crys tal bank,
Buy a c,ysfal now. If you need to change freq uencies late r
we' ll swap

Now t here IS no cha nce o f you ever haVI ng outd ated cry st als.
Make a deposu In the Ham tronics Crystal Bank today.

95
.,,~-;;, ..ts IN THE
HAMTRONICS

CRYSTAL BANK!

HAf1TRONICS
DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd • Trevose. Pa, 19047
(215) 357-1400/(215) 757-5300



new

4 ELEMENT

10-15-20
METER

TRI BAND
BEAM

•

"-~"

.-

new

HEAV Y DUTY
MAST MOUNT

MACHINED ELEMENT
BRACKET

new

LOW LOSS
HIGH Q TRAPS

This aU new 4 element lei-band amateur band incorporates the same design and
manufacturing expertise which has made CushCraft the undisputed leader in VHF/UHF

communications.

new OUf new coaxial t raps arc very high Q resulting in extremely low ohmic losses and longer
fu ll performance beam clements. They are rated for 2 kilowatt power handling. Feed is
direct 52 ohm through the I-I balu n supplies at no extra cost. The published gain figures are
actually measured in reference to a half wave dipole on each band.

This beam gives far better performance than three element beams and it takes only slightly
more space. It is easier 10 install and keep in the air than larger more awkward beams. Enjoy
a new wo rld of DX commu nication with the all new CushCraft ATI:l-34 T ri-band beam.

FERRITE BALUN

new

SPECIFICATIONS

HEAVY WALL
ALUMINUM TUBING

Frequency

Forward gain

F/b ratio
VSWR

Feed

to-15-20 meters

7.5 d B all bands
IS-24dB

1.5-1 or less

52 ohm coaxial

Boo m 2-1/2"-2" x I S'

Ele men ts 1-1/4"-5/S" x 30'S" max.
Turn Radius 17'10"

Wind Surface area 5.4 sq. ft .

Assembled weigh t 4 21 bs

MODEL ATB-34 10-15-20 METERS

HArlTRONICS
DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd • Trevose. Pa. 19047
(215) 357-1400/(215) 757-5300



W. J . Prudhomme WB5DEP
1405 Richland A ve.
Metairie LA 10001

Build Your Own

Car Regulator

precrston, electronic voltage
regulator.

For less tha n $10 in elec
tronic com pone nts, you ca n
buil d you r own solid state
voltage regulator that should
o u t pe rfor m any electro
mechanical regulator on the
marke t to day.

How It Works

As indicated in the sche
matic diagram (Fig. 1), th is
soli d sta te automotive regu
lator uses a minimum of com
ponents to achieve high per
forma nce wi thout sacrificing
re liability. The hear t of the

Fig. 2. Construction details.

solid state

disadvantages of these devices
are voltage variations due to
te m perature changes, u n
adjustable vol tage settings,
and mechani cal type fai lures.

Many auto manufact urer s
have reco gni zed these prob
lem areas and as a resu lt a re
switching over to so lid state
designs. In fact , if yo u own a
la te model ca r, it may already
have an elect ronic voltage
regulator. However, t here a re
st ill many cars in existence
today with the old style elec
tromechanical regulator. If
you rs happens to be o ne, you
can easily update it with a
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To overcome the above
problems, it's necessary to
regulate the charging voltage
a t t he proper level. It 's up to
the voltage regulator to main
t ain the proper syste m
voltage and, for many years,
thi s task has been acco m
pli shed with an elec tro
mec hanica l device. Th e main

Electronic Vo ltage Regula
tion

SW'T~'" ~ FIEl -••
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Fig. I. Schematic. 01 - 18 volt zener diode, 1 Watt; 02 
lN4oo7, 100 piv, I Amp rectifier; ICl - LM723 voltage
regulator (1 4 pin, DIP); Ql - 2N2063A (SK3OO9) 10 Amp
PNP transistor; Rl, R3 - 470 Ohm, M Watt, 10% resistor; R2
- 500 Ohm, 10 turn trimpot; R4 - 51 Ohm, M Watt, 10%
resistor; Miscellaneous - T().3 transistor socket, 14 pin DIP
socket, barrier terminal strip, TO-3 mica washer kit, PC boord,
minibox, optional relay (see text).
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M any car owners, at one
t ime or a no ther,

experience electrical system
problems usually result ing
f rom a dead ba ttery . In many
i ns ta nces, the battery is
blamed for the malfunction
when, in actuality , the elec
tromechanical t ype vol tage
regulator is the real cause of
the problem. This is usua lly
the case, even though the
voltage regulator may appear
to be fu nctioning properly.

To understand why this
happens, consider the fact
that a properly charged and
maintained lead-acid storage
battery should last the life of
your automobile. When an
earl y failure occurs, it's
usuall y due to the voltage
regulator consistently under
charging or overcharging the
battery in the system. In fact,
more battery failures result
from improper voltage regu la
t ion in automotive e lectrical
systems than for any other
reason.

Excessive undercharging
will cause the batter y plates
to become covere d with lead
sulfate, commonly refer red to
as "sul fa t ing." On th e other
hand, overcharging a storage
battery ra ises the temperature
o f the electrolyte, result ing in
extre me oxidation of the
plates, wh ich event ually crack
or buc kle . Th e end result of
bo t h of these improper
charging condi t ions is the
same ... a dead battery.
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svstcm. Most local libra ries
will have automotive manuals
con tai ning this type of infor
ma tion. You should become
thoroughly fam iliar with this
d iagram before proceed ing
with the install at ion.

Referring to Fig. 4, det er
mine which system best fits
your own car. Four basic
types of alternator svstc ms
arc illu strated : Ford/Autolitc.
De lcotron /GM , Motorola/
AMC, and the Chrysler/Ply
mouth syste m with an am
meter. With the exception of
Chrysler / Plymouth, most
sy stems will requ ire an
ex terna l relay to mainta in the
alternator charge indicator
light func tio n. However, if

Fig. 3. PC board layout.
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almost any 10 Amp, PNP
transistor will be adequate.
However, plan to use onl y a
DIP versio n of the LM723
and not the T0-5 version . The
reason for this is that the DIP
version has an internal refer
ence zcner d iode (V.l) and the
T0-5 version docs not. The
TO·5 may be used , but you
will have to ad d an external
zener reference diode. Also,
the printed circuit board
layou t (Fig. 3) has been de
signed for the DIP version.

How to Install Your Elec
tron ic Regulator

First, try to ob tain a copy
of the schematic diagram for
you r automot ive elect rical

Fig. 4(b). Simplified diagram for a typical Ford electrical
system with 0 charge indicotor light. This type of system
requires an external reloy to maintain the function o f the
indicator light. RL Yl - ony 6 volt relay with 3 Amp SPOT
contacts.
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sister's case (collecto r) from
shorting to grou nd .

A barrier type terminal
st rip (3 terminal) is used to
bring the BATT, GND and
FIELD connec tions out. If a
relay is required (see installa
tion detail s), you may elect
to construct the u nit in a
larger minibox to house the
relay. Also, a six ter minal
barrier st rip wi ll then be
requ ired to make external
connections to the relay.

In so me in s tal la tions,
depend ing on the mounting
locat ion of the regulator, you
may want to seal the en
closure fo r moisture protec
tion . Howe ver , if the
mounting location under the
hood is carefully chosen, this
should no t be a problem.

The external pass tran
sistor is not critical, and
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Construct ion Deta il s

The solid state voltage
regulator may be built in a
small minibox (2-3/4 " x
2·1 /8" x 1·5 /8" ) as shown in
Fig. 2. Transistor Ql is
mounted on top of the mini
box, which is used as a
heat si nk. Insulate the tran
sistor from the metal case
using a TO-3 transistor socket
and mica washer kit. Th is is
necessary to prevent the tran-

unit is the LM723. precision
vol tage regulato r IC, ...mich is
internally te mperature co m
pensated. Th is integrated
circui t is connected as a
swi tching type regulator to
co nt rol current flow to the
fiel d of the alterna tor. Re
sistor R2 is adjusted to main
tain a system voltage of 13.8
volt s, the full y charged
voltage of most standard car
batteries.

If the alternato r tries to
produce a vo ltage above the
set level , the LM 723 turns o ff
t he pass transistor, Ql,
thereby cutting off field
exci ta tion in the al ternator.
When this hap pens, the
output voltage fro m the alter
nato r begins to drop. As soon
as the output level drops
below 13.8 volts, the rcgu 
later turn s the field current
back on to raise the output
voltage. This cycle is repeated
hundreds of t imes a second to
m a intain the altern ator 's
output voltage precisely at
thc set level.

Thc external pass t ran
sistor, Q1, is req uired to
handle the large field curre nt
of most alternators (appro xi 
mately 3 Amps), since the
LM723 has a maximum
output current capability of
150 mAo

Fig. 4(a). Simplified diagram for a typical electrical system
containing an ammeter in lieu of the alternator indicator light.
This type of system does not require an external relay to
convert to an electronic voltage regulator.
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Fig. 4(c). Simplified diagram for a typical Oelcotron (GM)
electrical system with a charge indicator light. This system also
requires an external relay if you want to maintain the function
of the indicator light. RL Yl - any 6 volt relay with 3 Amp
SPOT contacts.
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Fig. 4(d). Simplified diagram for a typical Motorola (A MC)
electrical system with an internal isolation diode. An external
relay will be required to maintain the function of the indicator
light. RL YT - any T2 volt relay with 3 Amp SPDT contacts.

After the engine is started, Conclusion
you install an external am- new regulator to the system. adjust the system voltage This completes the m-
meter, you can eli minate the Thi s wil l m a intain the (wi th trimpot R2) for 13 .8 stall ation and check-out of
requireme nt of the relay. in tegrity of the original volts at the positive terminal you r electronic volta ge rcgu-
Simply con nect the regulator system connections shoul d of the battery. later. It should provide many
as shown in Fig. 4(a) . you ever want to co nvert Check to see if the regu- years of troublefree operation

The next step is to find a back to the or iginal con- lator is funct io ning properly in additio n to extending the
suitable location under the figurat ion. If an external b y increasing the engine li fe of you r lead-acid battery .
hood to mou nt the electronic relay is requ ired, mount it in speed and adding loads to the As a final suggestion, you
reg ulator . Preferably, this a protected space, prefera bly system . The voltage shou ld may want to monitor the
location should be near the with a dust cover o r within remain co nstant. Note: At system voltage on a co n
battery and away fro m areas t he regulator enclosure. slow idle, wi th loads turned tinuous basis for the first few
subject to moisture or execs- After the unit is installed, on, the voltage may drop weeks after installati on. If no
sivc heat. recheck all wiring to insure sl ightly, since the alternator is problems are experienced

Disconnect the old regu- that t he system is properly not producing at its rated during this initial trial period,
lator and mark each of the con nected. Before starting output. At cruising speed, it can be safe ly assumed th at
connecting wires for future the engine, turn off all loads however, the correct voltage the voltage regulator is com-
reference, and use crimp-on unti l the system voltage is should be maintained if the pat ible with your particular
connectors to connect the pro perly adjusted and stable. system is operating properly. electrical system . •r-------------------------------

®:,, '-' S tI Bearcat c ,,-' canner t
I . Cryst a l-le ss-Without ever buying a crystal you can t

select from all local frequ encies by simply pushing a fewt buttons. t
• Decimal Display- See fre que ncy and channelt number- no guessing who's o n the air I
• 5 ·Band Covera g e -Includes Low. High . UHF and UH Ft "r public service bands. the z -meter amateur [Ham] t

band . plus o the r UHF frequenciest • Deluxe Keyb oard -Ma ke s frequency selection as easy t
I

as using a pu sh-button ph one . Lets you enter and
cha nge freq ue ncies easily , try everything there is to I

I
hear

• Patented Track Tuning - Receive frequencies across the ,

I full ba nd Without adjustment. Circuitry is automatically I
aligned to each frequency monitored,

I . Autom a t ic S earch - Seek and find new, exctttnq t
frequen cies . .

I . Selective S can Delay-Add s a two second delay to t
prevent missing transmissions when "calls" andt "answers" are on the same frequency. I

• Rolling Zeros - This Bearcal e xclusive tells you which

I chan nels your sca nner is monitoring IOur Bearcat 210 Covers 32·50,146·174 artd 416-512 MHz. Sensit iv ity is 0.6 uv on low

I
. Tone By-Pass-Sca nning is not interrupted by mobile and high banda , selectivity bet ter than -60dB @ 25 KHZ , 1\ scans 20 ctiannets per

telephone tone signal. second and has AC and DC power connections. ,

t • Manual Scan Control- Sca n alilD chan ne ls at your The Commun ications Electronics Bearcat 210 is mail order priced at $319.95, and
own pa ce CE st ill offers their unique "quaranteed lowest price" sales policy. You can place ,a t

I . 3-lnch Speaker- Fro nt mou nted speaker for more te lephone order on the" toll-free U.S,A, 24 hour order line 800·521·4414 and charge If
sound withless distortion. to a BankAmertcard or Mastercharge, In MichIgan a nd outside the U.S.A , dial I

I
. 313·994·4441. To order by mall. or lor a free catalog including a lour page fu ll Color

• Squ e lch -Allows user to effectively block out unwanted brochure describing the Bee-cat 210 as well as CE 's other electronic products, wr ite: I
I

noise Commu nlcat,ons Electron ics. P,O , BOK 1002 . Ann Arbor, Michigan 46106 U.S.A,
• AC/D C- Ope rates at home o r in the car, Fore ign orders invited . t

II!'COMMUNICATIONS ELECTRONICS CALL TOLL FREE t
I • P.O. BOX 1002 OEPT. fri BOO-5~: -4414 I
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ELECTRONICS COMPANY, INC.

"One of the finest names in the industry"

SPECIALISTS IN
High-Power

circuits &

RF transistor components,

associated components.

CMOS integrated

WISHES TO ANNOUNCE

A complete line of amateur H.F. and v.H.F. equipment including the best

names in the business.

Liberal discounts to licensed amateurs. has been. and still is, our policy 

trade-ins accepted.

For your amateur needs from $1 to $?????

Write or Call

B.B.C.
BLUE GRASS PLAZA
2417 WELSH ROAD
PHILADELPHIA PA 19114
PHONE: (215) 464-1880

BULK ORDERS ACCEPTED BIOS SUPPLIED
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Har t Postlethwaite WB6CQ W
J81 1 H illman A ve.
Belm ont CA 94002

The HAPPY FLYERS

•
servicefun and public

The lon g and short of it is
that I acquired th e job and
the uni t. Jim Will iams K6HI0
and I to ok it apart befo re
installing it in our plane. We
made nu merou s test flights
o n the amateu r and aircra ft
freq uencies. To o ur amaze
ment, no modi fi catio n of the
state un it was necessary, pro
vided we kep t the FM rig out
of saturation with a step
au enuator. We found all
signals we looked for in the
ex perimentation. The first
real test was the Western
States Sheriffs ELT search
competi tion. Deputy Don
Short and I located the signal
in 6 minutes. I won lst prize
- and then was barred from
all future electronic search
competition (due to our ex
cessively rapid find compared
to the co mpetition). Our first
real plane wreck took 16
minutes fro m signal contact.
Later, we believe we loca ted
the fi rst jam mer by airborne
RDF ~ 22 minutes fl ying
time straight over his house
(Don Smith W6N KF, Vice
Commander, Squadron # 1,
Dick Smith WB6WPZ, and
Art Sinclair W6FKQ were at
his door wi thin the hour).

We soon developed o ur
own inexpensive RDF printed
circui t boards - one for
simple AM and o ne with an
au to ma tic atte nuator for
FM{AM. We were all set to
end jamming in our area.
Soon many units were being
built , and the jamming was
shortly cut about in half
(apprehension capability has
a decided effec t on jammers).

Then we began to see the
problems in the ELT pro
gram. Poor construction stan
dards of the fi rst ELT uni ts
caused so many false alarms
tha t the program went into
almost immediate disrespect.
Real accidents often failed to
t rigger the ELT, and those
that did were not found
easier. Few people had RDF
equipment, and many who
did were unable to find the
signals due to their lack of
u nderstanding reflections,
multi path, and the operating
characteristics of the new

"Flying Poker Party" (pick
up a playing card at fi ve
airports - best hands wi n
numerous donated pr izes),
public service fl ights, t rans
port ing hams and famil ies in
emerge ncies, and fly ing in
Civil Defense dri lls. The num
ber in Squad ron #1 had
nearly reac hed 200 when jam
mi ng became a severe prob
lem o n our local repeaters.
Somewhere around the same
time, Congress passed th e
ELT (Eme rge ncy Locator
Transmitt er) law for all tl.S.
aircraft. They failed, how
ever, to make proper pro
vision for find ing downed a ir
craft fortu nate enough to
have a squawking ELT and a
surviva ble crash.

It was the culminat ion of
all these events and facts that
caused me to accept an invi ta
tion to atte nd a meeting of
t he Sa n Mateo Coun ty
Sheriffs Air Squadro n. Word
was out that they had a
state-issue d RDF unit to issue
to t he proper pilot for instal
lation in his plane. He would
be the official search pilot for
the county. I was greatly
interested in the possibilit ies
of adapting this special equ ip
ment to the 2 meter FM
band, in order to locate jam
mers.

Our fi rst two years were
'O pe nt in organizing, re
cruiti ng. bimonthly fly-ins,
o ur a n n ual fu nd- raising

quency allocations applicable
to th e orderly use of th e
spect rum from 10 kHz to
ove r 300 GHz will be
e xamined in detail - and this
includes th e amateu r rad io
service. In light o f th eir
vo t ing struc t ur e , many
kno wledgeable ham s are con
cerned about the outcome of
this conference. The per
formance of so me U.S. ama
teurs d uring emergenc ies (the
Guatemala quake) and th eir
daily operating practices leave
something to be desired if we
wish to make a good impres
sion on our valuable vot ing
friends in th e IT U. On the list
of attributes most likely to
infl uence friends and votes:
bad man ners, poor operating
practices, excessive powe r,
and intentional interference.

It was the increasing prob
lem of intent iona l and acci
dental interference that led
the HAPPY FLYERS to the
door of opportunity that now
awaits opening by all U.S.
ama te u r s eve ry w here
(HAPPY stands for " Hams
And Pil ots Piloting & Yak
king." - Ed.).

- -

F ew hams have operated
any length of t ime wit h

out observing interference of
some type. Wheth er acci
den tal or intentio nal, it st ill
has the same effect on a QSO
(and our blood pressure). The
need for devices and proce
dures to locate interference 
and its interrelationship with
fi ndin g do wned aircraft - has
re ve a le d a n unexpected
opportunity for hams. About
5,000 voluntee rs are needed,
plus the cooperation of many
repeater gro ups across the
nat ion.

Man y stories have been
passed from fa ther to son and
mot her to daughter regard ing
the subt le sou nds of oppor
tu nity knoc king. With eac h
sto-v comes an imaginative
narrat ion of the consequences
and/o- blessings that occurred
as a resul t of somcone's reac
t ion to th e particular oppor
tunity. Many of us have
dr e amed of that special
o ppor tunity that would open
the door and make a dream
come true.

In 1979, the Internat ional
Telegraphic Union (\lU) will
convene a ge neral World
Administrat ive Conference in
Geneva, Switzerland. During
the conference all the ITU
rules, regul ations, and Ire-
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equip me nt. Experi enced
hams had little trouble, but
seasoned pil o ts t ra ined to fly
low an d loo k cou ld not ma ke
the fool things work properly
(but then that's another story
we usually cover in our free
RDF seminars).

As time passed, more and
more problems began to sur
face. The HAPPY FLY ERS
had already begun thei r free
RDF seminars for pilo ts and
hams. Then a pla ne crashe d,
t wo m iles from at least 5 ham
repeaters and withi n VHF
range of a t least 5 FAA
facilities that should have
heard the ELT. Twelve hours
e lapsed before they were
found. The Oakland Tribune
reported tha t t hey we re
fou nd by teenagers by acci
den t - not by mode rn RDF
or searc h personnel. Subse
quent investigation turned up
the fact that the FAA has
officially ceased monitoring
the 121.5 emergency fre
quency in many metropolitan
areas, due to the numerous
fatses and tests.

We had bee n working on
remote RDF for o ur repeaters
to quickly locate jammers.
When I rea d how o ne survivor
was pinned, bleedi ng in the
wrec kage, with his brot her
thrown clear and uncon
scious, I tho ught about wh at
a shame it was tha t we didn' t
h ave t he rem o t e RDF
finished and a command at
the repeater to switc h to
121.5 for DF. This incident
began a fabu lous series of
events.

Members of Squadron #1
turned their efforts from the
jammers to an analysis of
ELT problems. We sought
input from other hams an d
HAPPY FLYERS through
our regular column in World
radio News. What we came up
wit h is the outli ne and
nuc leus of a proposal that
could save the fut ure of t he
ELT program, save un told
lives, and give amate ur radio
operators , t he ir equ ipme nt ,
and th eir ingen uity a needed
boost in the eyes of the
ge nera l public (and t he
WARC for the '79 confer
ence) .

Opportunity knocks
loudly at your door. We can
save lives, save a worthwhile
ELT program, save billions of
dollars in search and satellite
funds, restore 121.5 to its
useful emergency value,
impress the public , and prove
beyond the shadow of a
doubt that we are capable of
provi di ng services for fr ee
t hat are not presen tl y avail
able by any ot her means. In
add it io n, t he eq ui pme nt is
usable on the ham ba nds and
will give ins tan t rea do ut to
buttoopus hers and jammers.
Interested ? Read on.

The artist's conce ption
drawn by our Interna t ional
Vice Commander Paul Hower
WA6GDC shows a broad inte
grated ham monitoring
proposal. It is a simple and
logical approach originally
envisioned as an areawide,
interclub plan to o btain
instant bearing information
on jammers th rough the use
of our HAPPY FLYERS
remote RDF and an o rga n
ized inte rgroup coordinator.
Due to the design of our DF
device, we ca n get in stant
reado ut to eve n a "button
pusher. "

We presented a general
out line of o ur plan to Rick
Goodman, Vice President of
the National Association of

Search an d Rescue Coordina
tors, at t heir '76 convention
in Cheyenne, Wyoming. Rick,
an active Albuquerque ham ,
informed me that his repeater
club had already installed a
121.5 receiver a t thei r re
peater. He was grea tly en
thused about the com prehe n
siveness of our plan. They
had no t ime-loc kout and were
rebroa dcast ing the E LT ton es
as the a lert. They are now
incorpora ting our ideas into
t heir system. His ham group
had made a terrific so und!
slide show on amateu r partici
pat ion in search and rescue.
We pu rchased a copy. added
slides a nd sound covering our
proposal, and are showing it
in our RDF seminars and at
civic groups Rotary ,
Jaycees, Lions, etc. - a tre
mendous PR boost for ama
teur radio. Our group has the
malta, " There is no limit to
what you can do if you don't
care who gets the credit." It
is a great pleasu re to work
wit h people like Rick, Ray
A n drews K9DUR, Bruce
Go rdo n o f CAP , Bo b
K ols t c r s , Comm and er ,
Western States Sheriffs, and
our in terna tional sq uadrons
of hams and pilots, the
HAPPY FLYERS. Everyone
will have to work together on
a loca l scale, bu t with in a

•

national set of standards and
guidelines for the program.

Due to the construction
delays expected, we plan to
set up the ELT Monitor Pro
gram in two basic stages. The
first stage might be described
as the "Alert and Elimina
tion" stage, as shown in the
drawing. Used commercial
t ube receivers arc being ma de
avai lable to hams by a nat io n
wide airc raft radio com pa ny
th r ou gh t h e H APP Y
F LYE RS. These receivers will
be distribu ted to repeaters
and to vol unteer low band
hams who live in remote
wilderness areas not cove red
by repeaters, FAA, or mili
tary facilities.

We then hope to secure
volunteers who live ncar the
nearly 5,000 U.S. airports, to
get inexpensive 121.5 re
ceivers. Repeater and in
dividual receivers will be
equipped with a time-lockou t
decoder (such as the o ne
designed for the HAPPY
F LYE RS by Jim Williams
K6HI O ), to prevent false
a larms by voice com munica
t ions or ELT tests. ELT tests
a rc au thori zed by law, the
first five minu tes of every
hour. The lockou t decoder
(parts cost under $5) will be
set for about six minutes to
eliminate additive individual
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tests which would be possible
with mon itors who may have
many airports in their re
ceiving area .

ELT signals exceedi ng six
minutes will t rigger a tone
o sci llato r (suggested fre
quencies arc 2,000 an d /or
2 00 HI) wh ich can be
decoded by silent moni tor
tone decode rs and be lt paging
rec e ive rs of participating
sea rch and rescue personnel 
ham s, volunteers, FAA, CA P,
and O fficial Area Coordina
tors.

The elimination process
will be automatically started
by the tone a le rt. Pa rt ici
pating a irport volunteers
could report to the coor
dinator an "a ll clear" or " I
hear it." In less t han 30
minutes, all airports wou ld be
checked. 100% " all clea r"
woul d signify a possible valid
emergency. Re peater coor
di nators from various high
locati on re peaters would then
be polled and a second elim
ina t ion process wou ld gi ve
th e ge nera l locati on by
abse nce or presence of the
E LT alert tone.

Little imagin ati on is neces
sary to see the many benefits

o f stage 1 - high level man
l t or s , ai r po r t m onito rs,
wil de rness monitors, per
sonne l notifica tion, gene ral
sea rch area probabilities, 24
hour reli ability by the silent
mon itor and lockout timer,
rapid response, mul tigroup
part icipation, favorable ham
PR with t he community,
further evidence of the value
of the amateur bands and the
tec hnology t ha t has histori
cally shown that hams can
often fi ll design gaps.

Stage 2 will add RDF
( Radio Direc tion Finding)
capability to repeater and
individua l monitor sta tions.
Com pute r-equipped repeaters
will link for a utomatic pro
cessing o f bearings. Hams will
he lp train non-electronicall y
o riented pilot s and search
personnel in the techniques
o f tr an smitter hunting
(present a irborne RDF equip
men t is now accurate to a
couple of feet at crossover) .
Hams will continue designi ng
the special electronic devices
needed (l ike the VOX audio
repeaters designed by the
HAPPY FLYERS and Ric k's
New Mexico group).

As you remember, I me n-

tioned earl ier t hat th is all t ies
in with our jammer problem.
The same DF equipment will
work on ham, ai rcraft, and
marine frequencies. We will
have an established in te rcl ub
group, with equipment, pro
ced ures, and sk il ls sha rpened
by experience. We will have
assi stance from ot he r groups
(members of Western States
Sheriffs Air Squadrons have
volunteered to assist in ai r
borne jammer hunting with
their ELT RDF units). Jam
mers th ink twice before
pushing the button when the
chances of being ca ugh t a re
high. You don 't par k in the
same illegal parking space if
you get a ticket every time.

Where do you fit in ? Each
area will need to se t up its
o wn program. This means
leaders, worke rs, builders,
listeners, donors, and equi p
ment. You have the choice as
to how much you can or will
do to fu rt her thi s program .
The HAPPY FLYERS is an
internat ional volunteer or gan
ization of hams, pilots, and
flyer s (t hose interested in
fl ying bu t not necessar il y
hams o r pilo ts). We are a no
dues, no fees organiza tion,

wit h no paid em ployees.
Due to our nonprofit

struct ure and our no staff
ope ration, we hope to sec as
mu ch acc ompl ished a t the
local leve ls as possible . We
will prov ide information and
all ot her help possibl e. A
s e If-addre ssed s t a m p e d
envelope on a ll co rres po n
dence will be greatl y a ppre
cia ted ~ both from the time
and money standpo int. As
you begin to organize, we will
need to know who is in
charge of the operation in
your area. As we receive word
tha t used commercial equip
ment becomes available ei ther
thro ugh donors or at d rasti
cally reduced prices, we will
need to know whom to pass
the informat ion on to. Many
companies would rather not
be bothered by calls from
individua ls, but will make
m a ster arrangements with
gro ups like ours. Our t hanks
to t hose who have already
ca lled.

As you ca n sec, we are
really "into" thi s. I think you
have the main ideas. Your
suggest ions a re also solicite d
You've got the ball - do
somet hing with it. •
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ELECTRONICS S
ATLAS
;l50XI.. TAANSCEIVER 10·160M, 350
WATTS PEP .•.•. . ...... . ...... $995.00
006)(L PLUG-IN DIGITAL DIAl.
350)(1.. . • • •. • ... • .. .... .... . . • . 195.00
350PS MATCHING AC POWER SUPPLY
CONSOlE .. , 195.00
305 AUXILIARY VFO PI.-UG·IN 155.00
311 AUXILIARY CRYSTAL OSCILLATOR
PLUG-IN .. .. • • .... , . . .• . .. . . . . 135.00
OMK_X L PLUG-IN MOBILE MOUNTING
KIT , .•.• " 65.00
210)( sse TRANSCE IVER 10-BOM 200W
PEP WITHOUT NOISE BLANKER _ _ 679.00
• .. WITH NOISE BLANKER 7 19,00
215)( 55B TRANSCEIVER 15_160M. 579,00

WITH NOISE BLANKER . • •. .. . 719.00
220CS AC CONSOLE POWER
SUPPLY . . , . . . .. .. . . .. . . .. .• ... 149.00
... WITH VDXISEMt-BflEA I< -IN CW 19 5.00
200-P5 POATABLE AC POWER
Sl!PPlY . . ..•.. •. . . .•. _.. • . . l00.00
01..11< DElUXE MOBILE MOUNT . . .. 48.00
DC BATTERY CABLE. USED IF DMI< NOT
USED, . .. _• .•• ...• . 12.00
MBI< MOBILE BRACI<ET I<IT . .. .. , .6.00
00-6C DIG ITAl DIAL USED WITH 5645
I<HZ IF MODElS 229.00
00-611 DIGITAL DIAL USED WITH 5520 IF
MODElS.. . . • . _ 229,00
M T-l MOBII.-E ANTENNNA MATCHING
TRANSFORMER 27.00
lOX CRYSTA L OSCILlATOR . __ 59_00
PC·120 NOISE BI.-ANI<ER I<I T . . , 52.00
VX-5 VOX/SEMI BREAI<· lN CW ACCES 
SORY FOR INSTAI.- LATION IN MODEL
. . . 220CS AC CONSOLE .. • •. .... ,49_00
206 AUXII.-IARY VFO WITH EXTENDED
FREQUENCY COVERAGE FOR ALL
A TI.-AS TRANSCEIVERS . . _ • .• . .• 289.00
DL-200 DUMMY LOAD 200 WATT. 52
OHM . . . . . . . . . . . . . . . . . . . . • . . . . , .9,00

COL LI NS
I<WM-2A TRANSCEiVER $3 .53 3.00
75S.;lC RECEIVER 2.504_00
32S-3A TRANSMITTER . •..... . ,2.957,00
30L-l LINEAR AMPLIFIER ..1.536.00
31211-3 SPEAKER ....... .... . • , . . BO,OO
3 1211-4 CONSOLE . • _. _. _• . . • . 546.00
3 12B-5 CON50LEIVFO 1.21 2.0 0
516F _2 POWER SUPPlY , .... • . 440.00
MM-l MOBILE M iCROPHONE 60_00
3M ·3 DESK MiCROPHONE . . . . .•.• 152.00
515-1 GENERAL COVERAGE
. . . RECEiVER. , , • . . .• .4.770.00
SSG- I PRESELECTOR 200 KH Z
. . . TO 2MHZ USED WI T H 515-1 ... 560.00

DRAK E
R -4C RECEIVER 160-101..1 .. ....•. 599_00
4N B NOISE BLANKER R-4C 70,00
FILTERS F L 2 50 . 500. 1500. 4 000.
EACH .. . • • •... • • . •. .. .. •... •. .. 52.00
T-4 XC TRANSMITTER 160 ,10 M , . . 599.00
F S-4 FREQUENCY SYNTHESIZE R , 2 50.0 0
L-4B L INEAR AMPLIFI~RWITH POW~R

SUPPLY. 3-500Z TUBES .. •. , ..... B95.00
TR4CW TRANSCEIVER 80-10M WITH
500HZ CW FIlTER .... •. •....... 649.00
34PNB PLUG-IN NOISE BLAN KER . 100.00
MM K.;l MOIIILE MOUN T . . • • • . . ... 7.00
RV--4C REMOTE VFO TR-4C . , .. . . 120,00
AC-4 POWER SUPPLY 11 0 1220 V FOR ALL
DRA KE TRANSCEIVERS AND TRANS
MITTERS ...... . .. • . ... •....... 120.00
OC-4 POW E R SUPPLY 12 V D C FOR
MOBILE USE .. . • • __. •. •. _ 13 5_00
TA-33C FM TRANSCE IVER 2 METER
12 CHANNEL 229.95
1525101..1 ENCODING M IKE .. ... •. . . 49.95
AA _l0 AMPliFIE R 10 WATT ... • • .. 49.95
MMI<.;l3 MOBILE MOUNT ' .' .• 12_95
AC·10 POWER SUPPLY, 1 20 VAC I N PU T
13_8 VOC AT 3AMPS ... . . •.... . •. 49.95

MN-4 ANTENNA MATCH BOX 40M/
PEP •..... . . . . ... ...... .. .. .• . 110_00
MN -2oo0 ANTENNA MATCH BOX 2 1<W/
PEP . • __.... •... • • ... . . , 220_00
MS-4 MATCHING SPEAI<ER FOR AI.-l.
RECEIVERS. TRANSCE IVERS . . . • . 24.95
W-4 RF WATTMETER 1.B TO 54
MHZ . . . , ..... . . ... . . • • . . • .. .. . • 72.00
WV-4 RF WATTMETER 20-200MHZ ,B4.00
RCS-4 R EM O T E CONTROl.- ANTENNA
SWiTCH . •. • . .. • ... .. .. .. .. • . .. 120,00
SPR-4 SO I.- I D STATE PROGRAMMABlE
RECEIVER . .. . • • _. __ 629,00
5NB NOISE B I.- A N I< E R SPR-4 70_00
OC/PC 12 VDC POWER CORD _.•• .. . 5.00
RY-4 TEI.-ETYPE ADAPTER 20.00
SCC-4 100HZ CAliBRATOR _.. •. • . 20.00
TA·4 TRAN5CEIVE ADAPTOR . . . . . 35.00
CRYSTAL I<ITS .. • WRITE
SSR _l GENERA l COVERAGE RECEIVER
.5 TO 30 .0 MHZ, ......•....• . . . 350 _00
DC-PC POWER CORD 12V .. .. , .5.00
HS _l H EADPHONES DRAI<E
RECEIVER. . . _. 10 .00
DSR _l VI.-F_HF D IG I T A L SYNTHESIZEO
C OMMUNICATION lABORATORY RE
CEIVER SSB.AM. CWo RTTY. ISII .2.950.00
TV-3DO HP HIGH PASS FILTER . . .• . , 7 _95
TV-42 lOW PASS F i l T ER 100 WATT.
PERFECT FOR CB AND I.-OW PASS POWER
TRANSMITTERS .••.... , 10.95
TV·3300 lP l O W PASS F ilTER 1 1< W CON-
TINUOUS TO 30MHZ 19 .9 5
7072 DRAI<E HAND HELD 1..111<10 19 _00
7075 ORAI<E DESI< TOP 1..111<10 W I TH VOX
SWITCH . .•. . . . .•.. .• . .• . .• •.••• 39.00

TEMPO
2020 SSII/AM T R A N SCE I V E R 10-801..1
11 SV /1 2 V OC P/S . . •. • __• • • . . . • .• 759 .0 0
6010 REMOTE VFO 2020 139.00
8 120 EXTERNAl.- SPEAI<ER 2020 29.95
MODE l ONE T R A N SCE IVER 80-101..1399_00
ACONE POWERSUPPI.-Y, .. , ., .... 99,00
VF/ONE REMOTE VFo TEMPo ONE I09_00
F M H 2 METER HAND HEI.-D 6 CH F M
TRANSCEiVER , 199.00
V HF/ONE SYNTHESIZED D IGITAl.
READ-OUT 2 METER 10 WATT T R A N S
CEIVER ...... ....... ..• . . .. . . . 399 _00
VHF/ONE sse ADAP TOR FOR TEMPO
VHF/ONE .. , . ... • ........... .• 225.00
130Al0 AMPLIFIER 2M 130 OUT.
l O I N 179.00
BOA10 AMPLIFIER 2M. eo OUT.
lOIN . " _•. _ .. • • . • 139 .0 0
50Al0 AMPI.-IFIER 2M. 50 OUT.
lOIN .. . . . . . .. . . . ... • .. . •. • .. . . 99.00

TEN-TEC
540 TR ITON IV T R A NS CE IVER . .. 699.00
252G POWER SUPPLY TRITO N IV . 10 9.00
262G SAME AS AIIOVE WITH VOX 129_00
245 CW FILTER_TRI TON I V 25.00
244 DIGI T Al RIO AD -OUT TRlTON
IV .... • • _. . • •.... •... ..... . •.. 197.00
249 NOISE BLAN KER PlUG-IN . .• . 29.00
242 REMO TE VFo TRITON IV .... 169 .0 0
240 CONVERTER 160 METERS TRITON
IV .... •........................ 97.00
241 XT A L OSCIL LATOR IMARS) .. • 29.00
ARGONAUT 509 TRANSCEIVER .. 329.00
2 10 PO W E R SUPPlY 1 AMP 27,50
251 POWER SUPPL Y 9 AMP •.• .. • .• 79.00
405 LINEAR AMP 10M ARGONAUT159.00
206 X TAL CALIBRATOR •. . ... ... . 26.95
205 ANTENNA TUNER .. . . . . . .• ... 9 ,95
208 CW FILTER ARGONAUT 29.00
215P MICROPHONE TEN-TEC
LINE _• . 29 _50

KEYER S
K Rl-A PADDLE ASSEMBl Y DUAL $2 5.0 0
KR_2 PADDLE ASSEMIILY SINGlE _1 5 _00
I<R-5A SINGLE PADDLE I<EYER 6-14

VDC . ... . . •.. . • ...... . • • . . . • ... 28.50
I<R-20A SINGLE PADDLE I<EYER
11 5 V A C/6 _14 V D C _. _• . .• . . . _. _.• . 67.50
I< R-50 UI.-TRAMATIC I< EYER DUAl
PADDLE .. • • ... . • • . ... ..... . . 110,00

SWAN
700CX TRANSCEIVER .........•. 649.95
117XC CONSOLE POWER SUPPlY . 159 _9 5
510X OSCI ll.-ATOR IMARS) .... •.. 67.95
V X ,2 VO X .... . ... ... .• ..... .•• . 44.95
FP_l PHONE PATCH 64.95
444 MICROPHONE , , 3 4.50
1 200 X liNEAR A MPI.-IFIER 1200
WATTS , , 349.95
MARl< I I WITH AC 110/220 AC PIS
AND TUBES . . .. . , . . . . ... . . . •. . 849.95
WM-20oo WATTMETEA .. • • . . .. .. . 4 9 .9 5
WM-3000 WATTMETE R RMS ,66.95
SWR_l POWER/SWR METER 0_11<W 3. 5-150
MHZ SO-239 CO N NEcTO R S 2 1.95
4 5 AI.-l.- BAND MANUAl SWITCHING I I<W
MOBILE ANTENNA , 114,9 5
742 TRI_BAND 20/40/751..1 ElECTRONIC
T U N E AUTOM ATIC BAND SWI TCHING
500 PEP . • • ... •........ ...... •.. 79.9 5
T B-2 A BEAM 2 EI.-EMENT .. • . . . • . 129.95
TII-3HA B EA M 3 ELEMEN T lB9.95
TII -4HA IIEAM 4 ElEMENT • •.. , • • 249_95

KI.-M ELECTRONICS
MUI.-Tl 2700 VHF TRANSCEIVER All.-
MODE 14 3 -149 MHZ 795 _95
I.-INEAR AMPl iF IERS FMISSII

PA2 ·70BL 1 -4 IN. 70 OUT . .. • . _ 169.95
PAl 0-40BI.- 5- 15 IN. 4 0 OUT ... .. 94,95
PAl 0-140BL 5-15 IN. 140 OUT .. 21 5.95
PA10-160Bl 5 -15 IN. 1600UT . . 229,95
PA30-140BL 15-45 IN. 140 OUT . 189.95

I< R-4 oo AZIMUTH ROTATOR 1<1.-1..1 109,95
I<R -500 ELEV ATION ROTATOR
I<lM •. •...... .. •. .. .. •....... . 149.95
WRITE FOR I<lM ANTENNAS. UHF
AMPI.-IFIERS

SH U R E
444 MICROPHONE 5511 DESK TOP WITH
O FF-DN VOX SWITCH/PTT .. . . , ... 34,50
S26T DEAK TOP M I K E WITH PRE -A MP
BUI LTIN • • . • • • • . •• •• .•• • • . . . .• . 36.50

CDR ROTO R S
H A M II ROTOR WITH CONTROL . . 139.50
C044 ROTOR WI TH CONTROl __ . . 119 .50
AR-22 ROTOR WI TH CONTROL • . . . 49.50
B CONDUCTOR ROTOR CABLE ... 160'
PE R FOOT

HY-GAIN ELECTRONICS
MO DE L 3 750 SSII/CW TRANSCEIVER 10
TH RU 160 METER. DIG ITAL READ-
OUT , $ 1 ,89 5.00
MODE L 3B54 SPEAK lOR CONSoLE FOR
3750 .... ... .... . •.. .. . • • . .• •. •• 59_95
MODEL 3855 REMOTE VFO/XTAL D UAL
FREQUENCY CO NTROL F O R 3750 495.0 0
MODEL 3806 AMATEUR 2 METER FM 8
CHANNEL HANDlE TAlKIE •••• . _ 189 _9 6

MILLEN
90652 SOliD STATE GRID DIPPER
BATTER POWERED. 1.7 THRU 300 MHZ
WITH PlUG ·IN COl LS , 138.00
92200 ANTENNA TRANSMATCH 2 KW UN
BALANCED OR 8ALANCED
MATCH . • . . • . •.• •. _ . • • . .. 19 9.00
92201 ANTENNA TRANSMATCH JR 300
WATTS. UNBAlANCED O R BALANCED
MATCH ••••• •• ••.•• •• ••••• .•• . 138.00

&1ep
E1ectro:n.icEI

CO.
P.O . BOX 100, HWY. 441 , DEPT . 73 C, OTTO , NORTH CAROLINA 2B763

Top trades given on good clean amateur gear ,
military avionic and ground radio equipment.
and late type test equtpment, Write tor speeial
package price on complete stations. We accept
Master Charge. We pay shipping via U.P.S. or
best way on alt advertised iteIM to 50 states
and APO/FPO military . Export orders ship
ping extra. N.C. residents add 4 % sa les tax.
Phone Bill Slep (70 4 ) 524-7519.
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- - buy your stock now

John H Nelson
4 Plymou lh Drive
Whiting NJ 08759

10 and II Meter Predictions

RECORDED PR EDICTE D COMPAR ED WITH 1958 HIGH

Year count Year count Year count
1802 45 1979 65·70 1956 142
1803 43 1980 63'" 1957 190
1804 48 1981 68·73 1958 185
1805 42 1982 62-67 1959 159

Table 1.

frequency in Decem ber than
it will in June . .. all the
winter months are higher
than the summer mo nths.

I have the ac tual fre
quency records on com
mercia l radio circuits for June
an d Decem ber, 1968, wherei n
the highest useful frequency
was recorded every two hours
of the da y. June, 1968, had a
mean sunspot nu mber of 110
an d the average of the highest
frequency useful during the
daylight hours was 22.2 i\1HL ,
while in December with a
mean sunspot number also of
110, the average of the high
est frequency useful during
daylight hours was 25.3 MHl.
In June, the highest fre
quency during the month was
26 MHz, and that appeared
for only one day. In Decem
ber, the highest frequency
was also 26 MHl , but was
useful for 18 days. These
record ings were taken on high
speed com mercial c ircu its
working at 240 wpm (four 60
wpm teletypes on mult iplex)
and had to provide good copy
for several hou rs per day.
Circuits with less stri ngen t
performan c e p a ram e t e rs
could be used above 26 MH/ ;
therefore, we can say tha t 26
MHL was not the ful l MUF,
but it was close.

We will nuw pick a year
wit h about 70 sunspots in
December and analvzc that
for the Decem ber freq uencies
under these sunspot condi
t ions. The sunspot number
records show that December,
1966 , had a sunspot count of
70. My frequency records
sho w t hat the monthl y
average of the highest frc
quencies used was 21.5 MH l,
with 24 MH7 being the high
est, but it appeared for on ly
one day duri ng the month.
The next highest was 22
MHz, whic h appeared in the
records for 16 days. This
gives us an idea of what to
expect during the winter
months of the next sunspot
high if my predictions are
right.

An interesting comparison
can be made for December,
19 57, with a sunspot nu mber
of 239. The records show

great distances with high fre
quency radio (HF). Since
sunspots radi at e very strongly
in UV, it sta nds to reason
t h a t th e more sunspots
th e su n pr o d u c es, the
stronger the ionosphere will
be. A strong ionosphere will
re fl ect back to earth the
higher frequen cies and , if
there are enough of them , the
27 and 28 MHz band of
f req ue ncies (10 and 11
meter s) can be used fo r
co m m u nication over vast
distances - ofte n six to eight
thou sand miles. And this they
can do with ver y low power.
When sunspots are scarce ,
these frequencies are usuall y
good for short distances only.

When operatio nal, the 10
and 11 meter bands o f fro
quencics are at their best
when the sun ;5 shining on
both the t ransm itte r and the
receiver at t he same hou r.
They are rarely usefu l for
long distances when a part, or
all, of the ion osphere is in
darkness between the trans
mitter and the receiver. In
addition to a sunspot nu mber
effect upon the MUF , there is
a lso a very pronounced
seasonal effect. For any given
sunspot number , the iono
sphere will reflect a higher

cycle high of 1979-82 will be
about 20 to 25 spots higher
than the cycle high tha t took
place between 1802 to 1805 .
I have inc rease d the number
by 20 to 25 because the
astronomers will probabl y
count more spots today with
better te lescopes than the
astronome rs did in the early
1800 's. The comparison is
given in Tab le t.

My own expe rience with
sunspot nu mb ers and fre
quency varia t ions has ind i
cated to me that a count of
90 to 100 is necessary to
bring the 10 and 11 meter
band into operation with any
degree of consistency, al 
though temporary bursts of
sunspot activit y can bring it
to life for shorter periods of
time. Old t ime hams are, of
course, well acquainted with
the re lat io nship that exists
betwee n sunspot numbers
and the maximum usable
freq uency (MUF), and no
doubt many of the CBers are
also , but fo r the benefit of
those who do not kn ow this,
perhaps a few wo rds of ex
planation are in order.

Ul traviolet radiations fro m
the sun crea te and sustain the
ionosphere, wh ich makes it
possible to communicate over

F o r the past several
months, I have been

planning to write an article
on the nex t sunspot cycle
(which, by the way, appears
to have started last Novem
ber, very slowly) and its
effect on CB radio. But
prudence has held me back. I
have lived with the sun
through three high sunspot
periods as the Propagation
Analyst fo r RCA Com muni
cations and have learned to
have a great deal of respe ct
for the whims of this grea t
ball of atomic fire. However,
I have tod ay thrown caution
to the wind and have decided
to go th rough with it. Some
sto ries that have appeared in
newspapers and magazines
recently are responsi ble for
this change o f mind.

The stories that I have
read were te ll ing the CBcrs
that their band (11 meters) is
like ly to be in a shamb les
dur ing the next sunspot high
due to long dis ta nce co-chan
nel inte rference on account
of sunspots and that the
CBers will be all fouled up. 1
do not agree with this pes
simistic view. If the forth
coming high was going to be
like the high we had in
1957·58, I would tend to
agree with them somewhat,
but I do not think that it is.
In fact, I expect the next high
period, which should run
from 1979 to 1982, to be the
lowest we have had since the
early 1800's.

I estimate that the yearly
mean of the forthcoming
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that the monthly average of
th e highest daylight fre
quency observed was 27
MHz. The highest frequency
observed for the month was
28 MHz (the ham band fre
quency of 28 MHz was
checked every day to see if it
was there). We had no way of
knowing what the real MUf
was, however, because of
frequency li mitations. Also,
these observations were made
o n east-west transat lant ic
circuits.

A ham friend of mine read

this man uscript up to the end
of the preceding paragraph.
When he had fi nished, he
turned to me and said, " Well ,
what 's it gon na be? You fore
casters arc all alike - amblg
uous and evasive, nobody can
pin you down. " (This fellow
was an insurance agent 
imagine an insurance agent
callin g some body el se
ambiguous.] He told me to
put my neck on the block. So
here it is, October to . Febru
a ry , 1979/1982, daylight
paths only on east-west cir-

cults:
A. The 70 meter band (28
MHz)

This band will be spot
ty, co ming to life wi th
periodic bursts of sun 
spot activity . Far below
1958 and 1968 quali
ties.

B. The 71 meter band (27
MHz)

The CBers will not have
any important co-chan
nel interference prob
lems (unless so mebody
decides to put his on a

high gain an tenna).
C The 15 meter band (27
MHz)

This band will be the
w o rkhorse band for
DX.

D. The 20 meter band (14
MHz)

This band will also be
useful as a secondary
workhorse band and
with performance
pretty close to that of
the 15 meter band .
Forecast c o m pl e t ed

December, 1976. •

Attention ATV'ers - Video Tape Re
corders For Sale. Time lapse and reel
time mamines. All in working condition.
Send SASE for prioes , models, etc.. to

DlCTOORAPH SECURITY
SYSTEMS

26 Columbia T urnpike
Florham Park NJ 07932

ATIN : Room 113IDave Griffith s

M ULT1·BAND DIPOLE TR APS ""
Pace -Ttape are the key devices required
to build the all band Trap-Dipole
depicted in recent issues of the ARRL
Handbook . Two models available. NG
Series (For Novioe Gallon) - $1 4.95 pr o
FG Series (Fo r Legal Limit) - $16.95
pro Pace-Sulator (Weather-Proof No
Solder Center Insulato r ) - $4.95 ea.
Shipped postpaid in U.S.A. Cheek or
M.O. to :

PACE-TRAPS
,--Upland R d ., Middlebury CT 0 6 76 2

Available at leading dealers or write

WM. M. NYE COMPANY, INC.
1614 . 130th Ave. N.E.. Bel levue, WA 98005

Frequency Pr ice

143·149MHz $1 39.00
143_149MHz $169.00

Typical

lOW inl10 W oul

1Winl10W oui

• Qualily lor an Economy Price
o Solid State Construction
o Linear Switch (FM /SSB)
o Broad Band

Model Input Output
102 10W _20W SOW-90W

1028 l W· 5 W SOW' SOW

talk 7;;1por:r .p...
ceono-line

No w gel TPL CO M MU NICATIONS q uality and
reliability at an economy price . The solid state construc
tion. feat uring magnetically coup led transistors and a
1I0aling ground , gi ves you an electronica lly protected
amouner that shou ld last and last.

The L inear Bias Switch allows you 10 operate on either
FM or SSB. The 702 and 702B are exceptionally well
suited fo r 2-meler SSB. Typical power output levels as
high as l00W PEP can be achieved with the proper drive.

The b road band frequency range means that your
" amplil ler IS Immediately ready to use. No tuning is
I requned for the entire 2-meter band and adjacent MARS

channels on TPL's new &cona-li l'te .
See these great new additions to the TPL COM

MUNICAliONS oroducume at you r favorite radio dealer.

Call Of wnte IOf onces and IIt fOf
A~.• mal,on on TPL's complete Ime of
~ amateur and commerCial ampldlers

COMMUNICATIONS INC.
UH •. unHsr.. C"' ROE"'A. CA 90247 · (213 ) 5J8 .98U I

.1 c.-, ... .c .s,--.I. & S-. l.od., 285 V..,.r.I-.l81",,-. »illo-.lolo. o.._o.-2J lSI :
I E_ , EloIEC It>c•• D50 s...... )Doh "'_ . HoII-doI.., Flo. J3OO9 I
I ,)

Model 11...310-tn3

$8.25
One of 8 models,
all sure-handed •.•
smooth operating
. . . priced from
$8.65.

Besl for beginners •.. preferred by prlI's!

NYE VIKING SPEED-X

Whether you're a " brass pounder " o r a " side swipei "
insist on the sure. smooth feel, and the Iong-lasting
quality that is buitt into every NYE VIKING KEY.

9¥ _ .........aet"'.. 01 NYt ...... II\IG L_ PMs
F,lte ••• P ho ne Pe l ch.. ...cl Anle n na 1m_
~'clltnil Tunen.

NYE VIKING SUPER SOUEEZE KEY
Fast, comfortabl8y easy ••• and tun!

Wadel SSK-1 (shown)

$23.95
Model SSK-3 (has
sub-base to hold
any SPEED-X Key).

$26.95

''''



encounter 11 "breaker:' play it 000\

... give him the low key approach,
and then pass the information along
to the proper authority. Who knows,
you might catch a thief . ..

By the way, the 2,000,000 to 1
odds did payoff. It was Dave's rig and
he has it back on the air (except for
when he leaves his car, I'll' is the guy
seen wandering around the South
Shore with a Heathkit under his arm).

Breaker, breaker six .. . 10-4, good
buddy.

01 unsolved cases, and they had never
had enough evidence to search his
home. With the information that Dave
and the 07/67 "Mission Impossible
Team" furnished, a Heathkit two
meter rig was recovered, a long with a
few C8 rigs and 11 stolen gun. I
understand the invest igation even led
to recovery 01 several thousands of
dollars of housebold items and put an
end to a housebreak ring in the South
Shore.

So to those of you who may

Sorry, Dave; just kidd ing.
It tu rns out that Dave's follow

through was of great interest to the
pol ice in Hanover. It appears that the
"Bad Guy" was a suspect in 11 number

: \j
visiting views from around the globe

from page "

had, along with 11 good idea of how his
rig could be identif ied (off frequency,
lousy quality, and cold solder joints).

Bandwidth
• •

Revisited
Amateur
Antidote

It appears that the FCC is at it
again. The controversial "bandwidth"
proposal, Docket 20777, has been
shelved for the present time. FCC
Chief Engineer Ray Spence ind icated
to 73 that a large amount of amateur
interest has been generated by the
proposed docket. This proposal would
have, among other th ings, excluded
AM from segments of the low bands
and restricted bandwidth in the
420-450 spectrum to 35 kHz, thus
banishing ATV as it now exists.

Spence indicated that a large
amount of the comments were
critical, especially those from the
ATV enthusiasts. It was indicated that
the FCC will develop another proposal
concerning bandwidth; however,
Spence said it would be "quite a
while" before action is taken.

73 has received a considerable
amount of input from interested hams
concerning the bandwidth docket.
Much, ml,lCh more data is required. as
we are being given a golden oppor
tun ity by the FCC to create our own
proposal concerning bandwidth and
the whole general topic of amateur
radio deregulation. We at 73 are pre
pared to act as a clearinghouse for

comments, proposals. and suggestions
relating to amateur de regula tion. The
bandwidth question is presently t he
hot subject. However, please do not
overlook other aspects of deregula
tion, such as repeater rules rela xation.
(Refer to this mon th's "Briefs" in 73.)
Let's get going! Talk up deregulation
and bandwidth proposals at club
meetings and over the air - the ball is
back in our hands. Organize your
t ho ughts on paper, and send them to
73.

A questionnaire is being prepared
by the 73 staff concerning repeater
coordination, deregulation, and band
width. This will initially be sent to
those who originally commented on
20777. Repeater coordinators will
also receive a form, as well as the
clubs listed in our files. Any individual
or club req uesting a questionnaire
should write 73, marking the card or
letter "Bandwidth Questionnaire."

In a few weeks (time is short), we
will compile a proposal based upon
your suggestions. This will appear in
73 and will aid us in our conversations
with the FCC. Start planning!

John Molnar WB2ZCF
73 Maga'line Staff

"Break Emergency
ZP5NP." That distress ca ll broke into
what had been an ordinary day for
amateur George B. Riley, who was on
a QSO with several other hams in the
Virgin Islands from his home in
Linden NJ.

Riley, an engineering supervisor at
WQ R·TV in New York City. became a
link in a communication chain to the
Food and Drug Administration's
National Clear inghouse for Poison
Control Centers in Bethesda MD.

ZP5NP was Paraguayan Army
Sargeant Nelson Guadalope. who was
attempting to connect with any
American h~m who could reach
proper med ical authorities to aid in
treating a si x year old girl who had
swallowed a chemical herbicide
known as Tributo n.

A local doctor had originaily
treated the girl for a severe cold. Only
after she had become gravely ill had
the doctor discovered that she had
drunk the poison. The doctor needed
information about the ingredients in
Tributon and was unable to get it
locally. So I'll' t urned to the U.S. for
aid .

While st ill in contact with ZP5NP
via another amateur in the Virgin
Islands, Riley was able to contact the
FDA's Division of Po ison Control
where pharmacist Larry Trisset had
just reported for duty. Trissel con·
suited his index cards where products
are listed alphabetically by brand or
generic name. After some initial
confusion over the spelling of the
product, the ingredients and pr-oper
treatment were found.

Only about ten minutes had passed
between Riley's or iginai call to the
hospital and the prescription of treat
ment. However, transmission diffi ·
cult ies delayed the relay of the infor
mation to Paraguay by almost an
hour. Nevertheless, the information
was received in time to save the girl's
life.

Riley later received a letter from
the U.S. ambassador thanking him for
helping in the girl's recovery. Through
Riley's efforts, amateur radio received
valuable publicity.

James Wi lson

Reprinted from The Catholic Digest,
January, 1977. The article originally
appeared in the FDA Consumer.

Trevose Tower -Plus Eight
It was back in June of 1969 that

Preston Funk had his famous tower
built in his backyard at 4860 Magnolia
Avenue in Trevose.

The tower is 229 feet tall. It has
become a landmark in more ways than
one in the nearly 7Y.. years since it was
constructed.

It seems as though there have been
as many hearings to decide what to do
about the tower as there are feet in its
height.

A neighbor of Funk's started a long
list of complaints shortly after the
tower was finished and Funk began
using it for his "ham" radio opere-

tions.
The neighbor complained he was

receiving radio signals from Funk's
station over his home radio, television
set, and telephone.

The Federal Communications com
mission got into the orocsecnnqs. The
FCC suggested a complaint a lso be
filed with its office in Philadelphia.
The FCC also to ld Funk's neighbor
that a filter of the proper kind
installed on the TV set would ettm
inate the interference.

20 Mllllt ings

In the first year, there were more

than 20 meetings held by Bensalem
governing bodies in an attempt to
clarify the situation. That number has
doubled.

There are more than 90 stories in
t he files of the Bucks County Courier
Times concern ing the tower since it
was completed around June 25, 1970.

On March 25, 1970, the Bensalem
Township Zoning Hearing Board
ordered Funk to take down his tower.

As anyone who has driven by t he
imposing structure lately can see, it
still is there, poking its way into the
sky.

In May of 1974, a Bucks County

Court ruled against Funk's appeal in
March, 1970, agreeing with the Ben
salem loners that the tower had to
come down.

He followed his defeat in the Bucks
court by appealing to the Common
wealth Court of Pennsylvania. In
February of 1975, the state court,
too, ruled the tower should come
down.

Helping Victim5

In between the two court rulings
and appeals. Funk's ham radio station
proved its worth.

When Hurricane Agnes brought the
state 's worst flood in June of 1972,
hundreds of people made use of
Funk's ham radio facilities to send
messages to relatives in the flood
stricken areas.

Later, when earthquakes devastated
Managua, Nicaragua, Funk again acted
as a go-between for messages to and
from the stricken area .

Meanwhile. new homes have gone
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LF-Still Many Questions

On the Verge

up on Magnolia Avenue. One of them
is directly ac ross the street from
Funk's lower. Mr, and Mrs. Edward H.
Kolb live there.

Mrs. Kolb 5iIid today, ' W e moved
from Philadelphia about a year and a
hat! ago. I see the tower every day.
It 's right across the street, But it
doesn 't bother me. And we haven't
had any interference problems on our
television or radio."

Simu ltaneous ~ations by three
satellites have confirmed thai long
waves in the earth 'S magnetic field.
which spread the disruptive effects of
magnetiC storms o n earth, are gener·
ated far out in space by energe tic
particles from the sun.

Drs. Joseph N. Barfield of the
National Oceanic and Atmospher ic
Administrat io n, R.L. McPherron of
the Universi ty of California at Los
Angeles, and W.J. Hughes of Londo n's
Imperial College, reported the results
of their satellite measurements at t he
fall annual meeting of the American
Geophysical Union in San Franc isco
early in December.

They found that the low frequency
waves ere generlled by the sola r wind,
the cortSt. nt stream of energetic parti
cles thal flows outward from the sun.
When the sol.r wind strikes the
rnegnetopeuse (the boundary where
the • .,h's magnet iC field loses its
dominance and bows to the sun'sl , it
generates WIVeS in much the same way
1$ wind does ()vef water, according to
Barfield. These waYe$ travel earth
ward, enter. " resonan t region" where
they .re .mplilied. and propagate
down to the ground. In ways that are
still poorly understood, they are
invo lved in magnetic disturbances,
which disrupt communication and
power transmission on earth.

But they also have some pragmatic
uses, in oil and mneral exploration.
By monitoring the waves as they
travel through different spots on
earth, prospectors can learn something
about the substructure. such as the
locat io n of o re bodies. Paradoxically,
the waves may also aid communica
tion . Since they penetrate the ocean,

The other day, listening on 75
meters, I came across a QSO that
really jostled me. Two felloW$ were
discullSing the "sorry" state of ham
radio. " All I do is work the same
people, n ight after night," said one
guy . His buddy replied that he "was
having more fun on the way to work
in the morn ing on the CB band." I've
been listen ing to those two lor years,
and they never leave 75. Night after
night the same aRM, the same dull
conversation, and the same holding
pattern.

It made me a lill ie angry to hear
them blaming ham rad io for th eir
fading interest. Neither o f them (as
near as I can telll ever ven ture off 75,
and unt il • year ago, t hey were
running AM day and night, with the
expected results. When the going got
tough, they just kept on transmitting.
carr ier .nd all. try ing to cover the 30
or 40 miles between them on a fre
quency filled with 9s and 51. I gue$S it

A few houses down the street,
Charf~ W. Conley echoed Mrs. Ko lb's
re mar ks. "No, we haven't had any
trouble. ei ther. The tower doesn't
better me at all."

Hearing R.$dwduled
Last night , the Bensalem To wnsh ip

Zoning Hearing Board scheduled
another meeting 10 hear Funk's bid
for " variance that would allow his
tower to remain UP. despite the

they may someday be used to com
municate with submarines, which now
have to su rface to make contac t.

Hughes, Barfield, and McPherron
detected the waves from magne
tometees aboard three satell ites in
synchronous orbit 22.200 miles
(35, 720 kilometen) above the earth.
the lirst tune several satellites had
been used to make such measurements
simultaneously. The environmental
satellites SM5-1 and SM5-2, and
AT5-6, • research satellite, are in a
line . Iong the earth's equator, each
Orbihng at a speed that keeps it poised
above the same spot on ea rth. Hughes.
Barf ie ld, and McPherron used this
sa lellite arrangement 10 determine the
origin of the elect tomaqnetlc waves.

The magnetopause curves aro und
the sunward side o f the ea rth, with a
"nose" poin ting toward the sun. The
three space scientists pred icted tha t if
the low fre q uency waves were gen
erated at the "nose," as they bel ieved,
the first satellite to detect the
descendin g wave fro nt should be th e
one closest to the sun at the time.
They fo und that the wave front did
pass each se teuue in the predicted
order.

The satellite measurements also
showed how the waves are amplified

never oa;:ured to them to asv to 10
or 15 when nightt ime conditions on
75 got too rough. Or, how about VH F
... couldn't they make it on 2 meter
d irect?

The real hangup t hese fellows seem
to have is no interest in trying some of
the other activities ham radio has to
offer. Neither of them apparently
rea lizes they could listen for OSC AR,
and key a 2m HT to get into it. They
probably never thought o f running
QRP, o r trying 160m, either. And
they both will probably continue unt il
their d y ing gasps, squeak ing out 50%
oso- on 75 .

The re has to be a way to save these
guys. Ot herwise they will be lost
fo rever, just like those 64 thousand
some odd sate llite frequenc ies lost in
the IlISt WARC. Maybe we're too
involved in pulling new ama teurs into
the fold. and are passing by hundreds
of old-timen who've been buried in
new technology.

adverse rulings by the courts.
This hearing was postponed fro m

Apr il, scheduled fo r May, when il WllS

postponed again - unti l last night.

Two m e mbers o f the board
cooldn't make lhe meeting. So, once
aOJlin, " decision on Funk 's tOVller has
been put off.

On hand last night were a lawyer or
two, a reporter, a couple o f persons
who had other business to trlJn5ilct

and propagated, acco rding to Barfie ld,
• researcher with NOAA's Space
Environment Laboratory lone of the
Commerce De partment agency's
Enviro nmentel Research Labora·
tc nesl. Originally, it was tho ught that
Ihe lines of force o f the earth 's
magnetic field would vibrate like a
gu itar str ing. setting up the WIVeS_

Early ground·based observations
also had suggested that as a wave
generated It the magnelOpause trave ls
inward toward earth, its amplitude
oecreeses unti l it reaches • certain
a ltitude, a " resonance region," wnere
it is a mplified.

The three satellites are located right
II this resonance region_ " For the first
t ime we could look at things right
where they were happening. with
m ulti p le probes ," Ba rfield said .
Measu reme nts from the satelli tes con
firmed the ex istence of the resonance
reg io n by o bserving the change in
amplitude of descending waves. The
"guitar str ing" theory was not all
wrong, but the waves do not origina te
at a magnet ic field line; they are
amplified there. "A wave t ravels earth ·
ward unti l it finds a magnetic fie ld
line that responds to the particular
frequency o f t he wave," McPherron
explained. Th is is t he resonance

When I think of atlthe th ings those
two are missing out o n, I feel kind of
sad. It 's the same feeling I have when I
t hin k o f 19 CBers in the Balt imo re
Wes hin gto n area facing federal
charges, because they tried t he easy
way into ham radio. The HFers, as
they c.1I themselves. may have the
upper hand in numbers (when you
consider the meager forces of the
FCC). But sooner or later they will be
caught, .nd I wonder how many

with the zoning board, but no specta
tors.

It would appea r Preston Fu nk and
his tower have o ut lasted the opposi
t ion. After 7% years, even Muhammad
Ali would get weary of haUling tbe
same foe.

Reprinred from Courier T imes, Briftol
PA, November 1B, 1976. ThlInks to
X·Mln ER, Journal oftt. Pmn Wire
Ins Association, Brifto l PA.

regio n.
The scientists used the amplitude

changes o f the waves to infer some of
the characteristics o f the resonance
reg io n. By noting how ch.lnges in
amplitude of the waves diffe r between
the satelli tes, the researcherl found
that the rescneree region is very

. narrow on a magnetospheric IClIe 
about 750 mi les 11 .200 kilometersl
th ick.

The next step in t he n!18rch,
according to Barfield, ;s to look II the
characteristics of the waves; what are
the spat ial limiu of where Ihese_es
occur and how do they relate to local
teetures of magnetic disturbances1

The scientists hope to study the
wave frequencies to learn something
abou t how matter is distribu ted .Iong
magnetic field lines. First , it is neces
sary to calibrate the waves-to learn
wha t d ifferent wave characteristics
perceived at earth reveal about what is
going on fart he r out in space. For
tha t, t he satellites, with their di rect
measurements, are needed. But later,
it may be possible to use the waves
that reach earth to study Ihe magnt!tic
field thousands of miles above.

Louise A. Purren
Bou lder CO

Novice o r other class amateurs will be
among them.

The SSB o utl aws and 75m hangerir
o n both have the sam e probl em , Their
collective lack o f incen tive must be a
reflection of thei r li ves. They stand on
the verge of all ham radio has to offer,
but take the easy way out , , , whether
it be complacency or lawlessness.
Think about it.

Warren Elly WA 1GUO
Assocille Editor
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Jo hn Pilson WA 1UZK
Saunderstown RI

I

IANOTHER CHARTER

QUICK , CL EAN HEAT

At it again, eh? Some people chase
butterflies. Some ccttece stamps,
others dabble in the stock market,
And still others seek Billy Holliday
Records.

But you! None of the above are
good enough lor you. Your hobby is
starting magazinesl No complaint,
mind you, Just an observation.

I can't complain. As a 73 lifer and a
Iforg ive me) charter BVler, I feel I'm
ahead of the game. Add me to the list
of charter subscribers to Kilobaud.

Ralph O. Irish J r.
Utica NY

How come you don't have a regular
Hints & K inks column? Would seem
10 complement your "Circuits" sec
t ion which Ilike SO well.

Anyway, my idea that I'd like to
share is keeping one of the throwaway
butane c igarette lighters like the
Cricket with my shrink tubing. It's a
fine sou rce of qu ick clean heat.

John Diebold W7SCU
Seattle WA

articles would be better suited for
vcur new publication Kilobaud and
not taki ng up space in an amateur
publication.

Allen Jonas K9DZE
Mich igan City IN

HELPING OUT

THE ABOVE MENTIONED

J ust thought I would drop a few
li nes and let you know how much I
enjoy the construction art icles in 73.
Just finished build ing K20 AW's
11C90 p rescaler as well as the solid
state subaudible encoder in you r Dec.
'76 issue,

I do wish that all your authors who
90 to the trouble to build PC boards
for their construction articles would
provide layouts fo r dupl ication such
as the above mentioned did.

Although I do believe that micro
processors and such are the way of the
future, I think the bu lk of your 110

Louis Zimmerman
Mexico City

I am present ly studying t o get my
Novice class license and your
magazine and its articles are really
helping me out. I've tried to read and
understand OST, but find it very hard
for someone who wants to become a
ham. I know that your magazine can
do a lot for someone ",,"0 wants to
become a ham.

changed, and made more rich our
lives.

Keep up the good work and much
luck to you in your efforts.

Kenneth R. (Randy) Lewis WB4NIH
Summe rville SC

1 11'--__---'

1 11'---_-----1
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INSPIRATION

~· · 'i- , ",,

I want to thank you for send ing me
your recent advertisement. It has
insp ired me anew.

For years now I have neglected my
ham radio hobby, yet I continued to
pursue studies of electronics which
opened the door for a very rewarding
career. l owe it all to a couple of "old
hams" and publications such as yours
for sparking a desire within me to
want to know!

Now, more than ever before, I leel
the need for promoting, practicing,
and enjoy ing one of t he most stimu
lating hobbies ever conceived. Perhaps
I can spark t hat "want to know" in
someone through ham radio and its
many facets that have touched,

will be popular among some 73
readers, who want pract ical appl ica
tions for these new ICs, etc., to make
them use them - I know I am one
who needs a little pushing in this
direct ion,

1'--__---'

• •,, .

- .h' ~ . •.,r' , . •
:, " ,".
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A LITT LE PUSHING

I wou ld like to ta ke this opportu·
mtv to commend the author of
"Hutchinson's Remedy," an article
which appeared in the Holiday issue
of this magazine. VE3CWY did an
excellent job describ ing his cure to
VFO chirp. The art icle was concise,
explanatory, and interesting to read.

It seems this article could be a hit
with those who don't like to use ICs
and other solid state components, yet
want to cure their home brewed VFO
of ch irp.

This is the type of article I believe

'rom page 111

ability of 30·50 MHz commercial
equipment, I'd like to see more activi
ty on this channel.

I've been monitoring 29.6 for the
last 3 years, and I can tell you that 10
is open much more often than most
hams believe. How about it OMs?
More 29.61

Michae l R. Downing WB60lM
Canoga Park CA 91306

,. . \ ,, ." .

1'---__1

call

o Payment enclosed
(l extra BONUS issue)

o Bill me later

•magazine
Peterborough NH 03458
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o Address change only
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GET A NOVICE LICENSE
THE EASY IVAYI

only $24.95- a great gift- help a beginnerl

- 0 \

m THEORY 11

*---.I~

The "73 Golden Road" kit makes it so easy to get yOUT ham ticket that a five year o ld kid could do it.

The kit consists of six one hour cassettes and a Novice License Study Gu ide. You
start off with a Morse Code cassette which teaches you aU of the letters, numbers and
punctuation you'll need . .. all in one ho ur! It uses the newest and fastest technique of
leaching code . , . each character is sent at 13 wor ds per minute, but the characters are
spaced for five words per minute. In this way you lay th e foundat ion for copying code at
13 wpm later on, and without the usual frustrating plateau which has kept hundreds of
thousands of people fro m ever getting their ham licenses. With th is system you only have
to learn the co de once . .. no t over and over at gradually increasing speeds.

m TH EOR Y I

~Iijt)

- 0 \

/ mTHEORY IV

~",, (.

Novice Thcory Cassettes (four I hr) $15.95
Novice Class Study Guide $4.95

530.80

The six words per minute pract ice cassette will make sure that you will almost fall asleep during the FCC test . Th is one hour cassette
(which will play in any cassette recorder) ha s only coded groups of letters so it is impossible to memorize, un like the beginning cassette
which has words and phrases which will have you laughing and make everyo ne think you are crazy . . . unless they can read the code too.

You get your theory expla ined in detail by Wayne Green (he did the code tapes too)
on a fo ur cassette set . .. three for theory and one quest ions and answers. You'Il leam
your fundamentals of electricity and radio at the hands of a true expert, which means
you'll have no trouble understa nding at all. What a difference this makes when you want
to go on to a higher class of license. It really pays to thoroughly understand basie theory,
for then no manner of tricky FCC questions can throw you off - and they do get tricky
at times, curse their dark hearts.

You'll also get a Novice License Study Guide which covers the theory and the ru les and regulations. There is a reprint of the latest
FCC rules ... something that is d ifficult to find anywhere else. The theory in the book will reinforce the cassettes, making everything
even easier to remember.

Individually these learning aids sell for:
Beginners Morse Code casse tte (one hour) $4.95
6 WPM code group pract ice cassette ( I hr) $4.95

mTHEORY III

£*U~

/ 0 - -0

Our business is publishing a magazine and these things are just a sideline with us,
because we feel that the more amateurs we can get licensed the more 73 readers there I I mlm-llllff ,\,:
will be. In order to help make th ings cas ier for newcomers to get license d we' re offering

lMFir 1(.the complete Golden Road Kit for just $24.95 . .. that's a $5.85 saving! This offer is
good for a limited t ime, so if you know of anyone who is interested in gett ing a ham
ticke t, send for this complete Novice system . There is no easier way to get a Novice
license t han with the Golden Road Kit by 73 Magazine . 0- - 0

"73 Golden Road Kit" inc luding Novice Class License Code Tapes. Theory Tapes and St udy Guide @$24.95 (ppd.
rders add $3.00 postage and handling; First Class mai l USA - add $2 .00.
LL (800) 258-5473

$ enclosed . o Cash o Check o Money Order

Charge my cred it c ard : o American Exp re ss o Master Ch arge o BankAmericard

Credit card # Inte rb an k #
Expi ra t io n date Sign at ure

Name Call

Address

Ci ty St a te Zip

If a gift . p r int n am e a nd ad d ress of receiver . Se nd t o :

Gift c ard t o re ad :

73 MAGAZ INE - PETERB OR OUG H NH 03 4 58 3n7

ffi lllI-IllIff .l*.,,1*
0- - 0

Please send
USA}. Fore ign 0

TOLL FREE CA

'-
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SEND STAMP &- ADDRESS FOR FL YER

PRINTED CIRCUIT

TRUMBULL CO.
833 B.lr. Dr.• £1 Cerrito. CA 94530

Social Events
CHARLOTTE NC

MAR 25-27
The 5th Annual Metrolina Hamfest

will be held Saturday, Marc h 26 from
12 pm to 6 pm, and Sunday, March
27 from 8 am 10 4 pm. New loca tion
this year: North Carolina National
Guard Armory. Douglas Municipal
Airport. Charlotte NC. Door prizes:
both Saturday and Sunday_ Tickets:
S3.00. Talk·in 34194. W4BF8. For
further information write: Mecklen
burg Amateu r Radio Society. 2425
Park Road. Char lone NC 28209.

GRAND RAPIDS MI
APR '

The Third Annual Swap and Shop
will be held at the Northeast Jr. High
School. 1400 Fuller Ave.• N.E.• Grand
Rapids. Michigan. on Saturday. April
2 from 9 am to 5 pm in thie cafeteria.
Featured wilt be : CBs. monitors. ham
equipment and electronic parts. For
further information contact Grand
Rapids React at the abow address.

MOBILE AL
APR 16-17

The Mobile Amateur Radio Club
will hold its annual Ham Feu and
Computer Fest on April 16 and 17th
- a ll the newest equipment on
displ ay. computers too. Swap 8. Shop
all day Saturda y from 9 to 5. banquet
at 7 pm, doors open Sunday at 9 am,
prizes. d.--awing at 1 pm. Aetivilil!s for
the ladies and children. campsites
available, o~er 1500 people eKpected,
the biggest Fest on the Gulf Coast.
For more information contact Marvin
Uphaus K4 BVG. 512 Tunle Avenue,
Mobile AL 36604.

LIBERTY MO
APR 23-24

The P.H.D. Amateur Radio Assn.•
Inc. . of Liberty MQ (Kansas City areal
will sponsor tile Ei9"th Annual Nortn
west Missouri Hamfest on Saturday
and Sunday. April 23 and 24. 1977 at
the Kansas City Trade Mart. EIlhibit
Ha ll 2 (Munic ipal Airport terminal
buildingl. There will be a oomp!ete
program of forums both days. a large

CO LUMBUS GA
APR 2·3

The Columbus. Georgia Hamfesl
will be held April 2 and 3. Palm
Sunday wee kend. a t the Fine Arts
Building at Fairgro unds. 9 am to 4 pm
daily. Flea markel. ham auction, prize
dnlwing at 1;30 pm Sunday. lalk·in
28188. 3975 kHz. ooffet diMer Sat.
at B pm. Fo r rrore info rmation wrile
t<4JNL Advance tickets: K3MTY!4.
Rt 5. BOK 750. Phen iK City Al
3686' .

ST. CLA IR SHORES MI
APR 3

The South Eastern Michigan Ama·
teur Radio Assoc iat io n is holding its
Nineteenth Annual Hamfest on April
3 . 1977 from 8am EST to3pm EST.
It will be held at the So uth Lake High
School in SI. Clair Shores, Mich igan ,
21 900 Nine Mile Road and Mack
Avenu e . Fo, fu rther information con
tact Dorothy Spilskl WB8PRJ . Secre·
t ary S.E.M.A.R.A" 11906 Riad
Avenue. DeTroit. Michigan 4B224 .
3 13-521-6646.

EA$ T RUTHERFORD NJ
MAR 26

The Knight Raiders VHF Club
presents its world famous Auction and
Flea Markel to be held at St . Joseph's
o.urch in East Rutherford. New
Jersey on Saturday. March 2'6. 1977.
Free admission - free parking. Re
freshmenu are available. Flea market
tables: in adv...ce _ $5 for full table.
or 53 for half table; at door - 56 for
full table. or 53.50 for half table . For
further information call Bob
Kovalesk i at 473-7113 (even ings
onlyl. Talk ·in on 146.52. Send reser
vations and checks payable to Knight
Raiders VH F Club. Inc., PO BoK
1054. Passaic NJ 07055 (reservations
close March 201.

EIl it 16 on 1-94. EK panded faci lit ies.
refreshments. prizes. and fun. Talk-in
on 22/82 an d 94_ Table space
restricted to radio and e lect ronic
items only. Advance tick lJl donation
$ 1.50. Tab les $2. Write: John Sulli
van, PO BOK 345. St. Joseph MI
49085. Make checks payaDle to Bios
somland A.R.A.

WHIT EWAT ER WI
MAR 20

The Tri County ARC (Whitewater.
Wisconsin) Hamtest will be held
March 20. 1977 in the Whi tewater
Arm ory. Donat ion: $1.50 in advance.
$2 at the door. Reserved tables $2 in
advance. Write Doe Wal ters WB9EMR,
81 N. Main Street. Fort At kinso n WI
53538.

MIDLAND TX
MAR 26

The Midland Amateur Radio Club
will have a Swap Fest on Saturday and
Sunday. March 26th and 27th. It will
be held in the County EIlhibit 8uild
ing on Highway 80, just East of
Midland. Texas. Pre -regist ra tio n will
be $3.50 per person. and $4.00 at the
door . Please send pre-regiSlration fees
to Midland Amaleur Club. BOK 4401 .
Midland TX 79701. There will be IoU
of door prile1.

NORTH TONAWANDA NY
MAR 15

The Amateur Radio Association of
lhe Tonawandas Anooal Auction and
Flea Mart win be held March 15th at 7
pm. at Ihe Payne AYffiue O1ristian
Church, PaYrli! Avenue. North Tona
wanda. New York . Please tag all gear
10 be sold with seller 's name or call .
and minimum opening bid . If you
haw gear 10 ~II please bring it,
Admission free.

MAUMEE OH
MAR 20

The To ledo Mobile Radio Associa
tion. Inc. is sponsoring iu 22nd
Annual Ham Auction, Sunday, March
20. 1977 It the Lucas County Recrea
tion Center. Maumee (Toledol. Ohio.
Auction. Ilea market. commercial
d isplays and good eyeball asoS.
Time: 8 am to 5 pm. Adm ission : $2
lKtv-ance. $2.50 aher March 1, 1977 or
at the door. Talk·in on 52·52 and all
Toledo area repeaters. Send SASE,
Toledo Mobile Radio Associat ion,
Inc.• BOK7548. Oregon OH 4361 6 .

Avenue, Sterling. Illinois. Free coffee
ami donuts 7:30-8:30 am. All indoor
facilities and plenty of room. Plenty
of parking area . including parking lot
to accommodate campers and mobile
tnlilers. First table free. second and
third table $5.00 each. Limit Ihree
tables to a party or bring your own.
Lots of prizes. For nckets and reselV.
tions for more than one table. write
Don Van Sant WA9PBS . 1104 5th
Avenue. Rock Fa lls IL 61071. Make
checks payable to Ster ling-Rock Falls
Amateur Radio Society. Talk·in on
146.94 simpieK. Advance tickets
$ 1.50. door tickets $2.00.

BRIDGMAN MI
MAR 6

Blossomland Amateur Rad io
Association will hold the 11th Annual
Spring SWilp-Shop. Sunday. March 6th
at Bridgman Middle School gym. Lake
SL at Tower. Bridgman. Michigan.

PHO ENIX A2
MAR 6

The Winter Hamfest will be held
March 6 at South Mountain Park at
the south end of Central Avenue.
PhoeniK. Featuring swap meet. eyeball
and pot luck. Sponsored by the Ama
teur Radio Counci l of Arizona.

COAKIT
P.O. BOX 101-A, DUMONT, N . J . 07bJ8
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LAFAYETTE LA
MAR 5-6

The Lafayette All'\ilteur RMtio Club
is holding its 11th Annual Hamle$!
lind Banquet on M;ln;h 5th and 6th..
This event attracts hundreds of amil
leur radio operators throughout the
$OUth. For fTIOt"f! information contact
Lafayette Amateur Radio Club, 413
Kim Drive. Lafayette LA 70501 .

BYTESIZE CIRCUIT BOARD
BLANKS, POSITIVE ACTING PHOTO
RESIST, CARBIDE DRILL B!TS, SNAP
IN CIRCUIT BOARD SPACERS AND-CARD PULLERS, DRILL/MILLS,
PROTOTYPE BOARDS, W. H. BRADY
• DATAK DRAFTING ARTWORK,
MATTE FILM, PRECISION GRIDS,
BUBBLE ETCHER$, PC DESOLDER
ING TOOLS, POSITIVE ACTING
DIAZO FILM, PRECOATED CIRCUIT
BOARDS, SILVER PLAnNG POWDER,
WIRE WRAP TOOLS

MARSHALL Ml
MAR 5

An unoonYl'fllional Swap Fest w ill
be held by the Southern Michi9an
Amateur Radio Society in conjun c
tion with the Ma~hall High School
Radio Club on Sat urdav. March 5.
1977 ill the Mar$hall High School,
Marshall . Michigan lnear 1-940111-691.
Tech sessions , campule. !leUions. OX.
VHF , YL meetings, plus . home tour
of Historical Manhl ll, lII'>d d ine ill the
world famous Win Schuler$. Detail,
and rewrvations: Goodrich, 117
ParmI! Drive. Manne ll . Michigan.

STER LING IL
MAR 6

The Sterling-Rock Falls Amateur
Radio Society Hamle$t ·]7 will be held
Sunday, March 6. 1977 at the Sterling
High School Field House, 1608 4th
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number of commercial exhibits. swap
tab les. YL·XYL program. Doors open
from r>OOn to 6 pm on Saturday. April
23; and from 9 am to 5 pm o n
Sunday. April 24, Setup t ime lor
commercial and swacpers win be lrom
10 am to noon on Saturda y. There
will be a Saturday night banquet at
the world lamous Gol d Buffet. with
A R R L president Harry Dannals
W2HD, as guest spea ker. Pre-registra
t ion is 52, adm iSS ion at the door will
be $2.50. Pre-registrat ion including
banquet is sa. Talk·in on 146.34/.94
and 3 .925 MHz. For info rmat ion and
pre ·registration write to: PHD Ame
teur Radio Assn., PO Box 11, Liberty
MO 64068.

SULLIVAN IL
APR 2 4

The Moultr ie Amateur Rad io Klub
wilt have its 16th An nulll H/llTlfest
Sunday, Apr il 24th at Wyman Park,
Sullivlln, Illinois. Heated indoor aree
and large outdoor parking area. Nb
cha rge to ...:lndors. Fo r information
write: MARK Radio Klub, PO Box
327, Mattoon IL 6 193B. Ta lk·in
146 .9 4 .

AMBOY IL
APR 24

The Rock Ri...:lr Radio Club Ham
fest will be held Apri l 24. 1977 at
Amboy, Illino is ( lee Counly) , at the
4H Center, Routes 30 and 52. Same
prece as last year . Tickets $ 1.00 ad
vance. $ 2.00 at gate. Camper parki ng
available at a nominal fee . Write: Carl
Karlson W9E CF, Nachusa Il 61057.
Indoor and o utdoor fac ilities.

LAS CRUCES NM
APR 24

The Mesilla Valley Radio Club
sponsors Whitey 's Bean Feed and
Swap-Fest Sunday, April 24th, at 10
am. located near Las Cruces. New
Mexico at La Mesa with talk ·ins o n
1&76, 04·64 and 3940 kHz. Fun for
1I1i the fam ily with big prizes, plenty
of food and the uwal beverage truck.
All included lor 55.00 lo r Idults,
$1.75 lor kids. Eat , drink and win a
pri ze with Whitey K5ECO liS host.
Free overnight parking at grounds so
come for a spell . All correspondence
should be made to : Tho mas B.
Rapkock Jr .• 640 W. Las Cruces
Avenue, Las Cruces NM 88<Xll .

DAYTON OH
APR 29

The Bth Annual FM BOA"S"H wi ll
be he ld on the Friday n ighl of Dayton
Hamvention, April 29, 1977, at the
Dayton Biltmore Towers Ihc tetl, Main
at First Streets. from B pm til mid
night . Admission is free to all hams
and their friends. Sandwiches, bev
erages, snacks and C.O.D. bar will be
available. A live floor show will be
presented by TV perS008lity Rob
Re ider WABGF F and h is group. It will
be fo llowed at 11 pm by iI Iilbulous
prize drilwing featuring an loom
IC·245 and manv others. See you
where the action is!

MEADV ILLE PA
MAY 7

The Third Annual Northwestern

Pennsylvaniil Hamfest will be I'M!ld
May 7 at Crilwford County Fa ir
grounds, Meadville PA. Free Klmi$
sion. Flea markel begins at 10 am. $2
to d isplay - hourly door prizes _
refreshmen ts - commercial d isplays
we lcome. Indoor s if rain . Talk -in
14 6 .04 / 64 and 146. 52. Deta ils
CAR.S., PO Box 653, Meadville PA
16335.

BINGHAMTON NY
MAY7

The 181h Annual STARC H/llTlfest
will be he ld Salurday, May 7, 1977 at
Binghamton. New York. Ta ke exit
71N from NY·17, go 3.8 miles north
on Stella- Ireland Road. Flea market,
tech talks. hour ly door prizes. Genera l
admission $2.00/person. Banq ue t by
pr e -r eservatlcn ill S6.00/person.
Indoor ellh ibit space by pre-registra
t ion at 55.00 per table. Outdoor
ellh ib lt flea market space free. Ta lk·in
146.22/82 and 94194. For det ails and
reservat ions, contact STA RC, PO Box
I I , Endicott NY 13760.

NEW YORK NY
JU N 12

The 4th Annual Hall 01 Science
A.R .C. Flea Markel and Harnveot ion.
Dealers booths, test bench. rel resh
menu. zoo, museum. A fun <My for
II'M! whole fam ily. Sunday, J une 12
(rain date June 191. 9 a m to 3 pm.
Admission: $2.00. Free parking.
Direct ions: .34/.94 repeater; info rma·
ticn : (212l699-9400.

PLAI N CITY OH
AUG 14

Hamf est 77 is to be he ld o n Sun
day, August 14, 1977 at t he Plain City
Fairgrounds. Plain City OH. Talk-in
on 146.16n6 or 146.52. Advance
tickets $ 1.50 - gate $2.00. For add i
tional information or reservations,
write UCARC, 1361 3 U.S, 36, Marys
vill e OH 43040, or call Gene Kirby
W8BJN 513·642·9861.

ERIE PA
AUG 27

The 2nd Annual Erie Ham Jam will
be held Saturday, August 27, 1977 at
the Erie County Fieldhouse, Route 8
(Parade Street) and 1·90. Flea Market
- large indoor display area - forums
- camping and motels nearby. For
more informat ion contect RAE Ham
Jam, Box 844. Erie PA 16512.

MADISQNWI
S EPT 25

The 5th Annua l Madison Swapfesl
will be held Sunday, September 25 at
Dane Co. Expo Center Youth Build
ing, Madison WI. Rain or shine 
inside facili ties - doors open at Bam.
12,lXXI sq. It. of electronic equipment
and components for hams. o;lmputer
hobbyist s and exper imenters. Bring
the whole fam ily for de licious lood
and entertainment. Excellent o ...:lrni te
camping accommodations. Tickets 
advanced 51.50; lit door $2.00. Tables
- advanced $2.00; at door 53.00.
Make check or money o rder payable
to M.A.R .A. - mail to M.A.R.A. , Box
3403. Madison WI 53704. Reserva
t ions must be in by Sept. 10. 1977.

Ham Help
Let me congrat ulate yo u for the

progress t hat t he 13 M aga.rine has
made. Yo u have struck me with light ·
n ing three t imes. My son Gurbux
Sin!tt at Rochester (WB9TTN) will
take care to lJ'Ound the electrical
buildup. I have paued your 13 t o a lot
of people and it has been a pastime
with me to read ceer and over again
some of the articles. You r September
issue arrived yesterday and was v.<ln
derful. You made history and let me
congratulate Sherry Smythe for the
wonderful photographs.

Wayne ... could you put me o n
"Wanted Help" col umn? We need
rKiio magazines and other reading
matter. Please do not send any equip
menl for amateur radio is still under
suspension. Our license is hOWlllVer
renewed.

Let me wish you more success and
when are we two going to have an
eyeball aSO? 73 to 13.

Tara Singh
XZ2 KN and XZ2TA (mobile)

187 Eden St.
Rangoon, Burma

I am interested ;n gett ing my ham
ticket. Please enter my name and
address in your Ham Help column.
Thank you.

Norman Malinky
405 W. Walnut St.

Painesville OH 44077
21&352-4 162

I am in the service, and in Ger
many, CB is going to the birds mo re
than ever. I'm enclosing my order for
your set of 13 tapes, and will need
help pretty soon. I've heard that the
Conditional class license is no longer
available. How can I get my license if
this is true? I'm steucoed in Augsburg
and hope there is a ham nearby. I've
ellen gone to the e xtent of getting a
credit account with SWAN.

SPS Tim Y. Woo
483d Mad. Del. (Vet Svcl

Augsburg, FR G
APO New York 09178

Phone (2582)·4484

I am Irying to get into the CW
world, but only have old lIIQu ipment.
some working, some not. I need the
lollowing: 111 instructions (literature)
fot Lysco, mod. 600 xmtr; (2) i-f can,
coils (parts) for Hamma rf und mod.
HQ·l l0 receiver.

I'll be glad t o send $1 .00 for
pos tage to t he lir$l ham to help me
out.

Da le McMindes PJ4DM
T.W.R. Box 37

Bonai,.,
Netherfands Ant illes

I badl y need the schematic and
owner's manual for the HQ-l00 gen
eral coverage receiver.

Robert M. Joh nson
36 Wolcott St.

Camden NY 13316

I re&d the art icle in the December
issue about t he Friden·880 0 problem,
and since that time I have acquired
one o f these th ings. I was qu ite wary
for a lo\Ih ile. as if something __nt ltWTy
with the electronics, I v.<lu ld be up
the creek. The only th ing that lhe
vendor supplied was the operat ional
manual, wh ich te ll s you how to
change the ribbon, etc.

Well. after much hunt ing. I was abl e
to locate some more information on
t he thing, and I am sure that others
will be glad to hear of it. I have
schematics o f pri nted circui t boards.
wit h interco nnecting wiring <Mta.
power supply schemat ics. and all
other da ta lo\Ih ich will help an yone in
solving logic problems with in the unit.
I am offer ing these copies at $6.00,
which includes shi pping. Th is is done
mostly on a cost basis and shipping.

Tim Ahrens WA5VQK f5
2200 So rret 'tree Ct.

Austi n TX 78744

You are my last hope. Can you
please put my letter in your Ha m Help
column ? I SUbscribe to your magazil'llll
and rHeling the art ic le o n those hams
in Weisbaden (Oc t., 761, I tried to
contact them! No answer. If you have
any inlo that can help me, that would
be greatl

I am loo king for an American ham
who is nat ioned or living in Germany
and is licensed to operate in mat
country who can help me get my
license over here. I am a special rad io
and e lectronic dev ices repa irman for
the Army. On my last leave, I didn 't
have enough t ime to get my ticket.
I've been trying feverish ly for a year
and all my leads have been dead ends.
I still have 3 years over here! PLEASE
HELP MEI1I Anyone.

PF C Robert Milback
504th Maint . Co.

7 1st Maint. BN
APO NY 09139

Anyone know how to improve the
receiver section of the Swan 350?

Is there such an animal as a wid e
band low !/iIin preselector? This circuit
would have to be inserted between the
antenna relay and the rf amp tube o f
the receiver section and be capable of
cover ing SO through 10 me ters. I
would like a sma ll circui t lo\Ih ich could
be mounted inside the transceiver
housing.

Thank you.
Lloyd Gosa WB8TNC

1423 Upland Dr.
Kalamazoo MI 49001

I have obtained a set of wiring
d iagrams (45 sheelS l for the Fr;den
TM20K715 and TM20K71 4 printer
and eoot-cuer. and I am interested in
sharing the in lormation. The COst
would depend on how many people
are interested and . hopefu lly , if
enough people want copies. the cost
would be about $35.00.

Bill Dries
1908 Parmenter

Middleton WI 53562
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Repeater Update
Compiled by St an Miastkowsk i WA l UMV

WR3A FZ
WR3A HR
WR3ABE
WR3ABE
WR3A FQ
WR3AIJ

Pittsburgh
Lancaster
Philadelphia
Phi ladelphia
Acme
Sharon

444.40
224.90

52.64
443.80
146.67
147.15

IN 449.40
IN 223.30
IN 52 .72/52.76
IN 448.80
Autopatch
Autopatch

ARIZONA

WR7AHJ
WR7AIM

Phoen iK
T~

53.96
146.94

IN 52 .96
Autopatch

SOUTH CA ROLINA

WR4Aa y Ot'angebu rg 147.09 Autopatch

FLORIDA

WA4AUR

GEORGIA

WR4AZU
WR4A,YM

146.73

147 .72
52.525 IN 52.025

TENNESSEE

WR4AGX
WR4AN U
WR4AOO
WR4AXa
WR4AFS

Nashville
Germantown
Kingspon
Bristol
Chattanooga

146.94
147.09
146.76
147.00
147.00

PriYllte
Autopatch
IN 147.60

Oscar Orbits

HAWA/f

WR6

ILLINOIS

WR9AlU
WR9ACS
WR9AAA
WR9AAA
WR9AAA
WR9AlA

Kailua

Peoria
J ack llOl1 ville
Joliet
Joliet:

"".,
PIri< Ridge

146.76

146.97
147 .00
146.82
223.82
442 .20
146.64

Autopatch

IN 222.22
IN 447.30
PL

TEXAS

WR5AET
WR5AJY
WRSA FK
WR5
WR5

Houston
Houston

"_ 00
D....
SeQuin

146.82
147.21
147.09
147.(19
147.21

Autopatch

NORTH CAROLINA

WR4AJX Ind ian Trai l
WR4AJG Jadr.$Oflvil1.
WR4A,ON Rodty Mount

Orbits de$~eted "X" are closed to general use. "ED" are lor educational
use. "BTN" orbits contein news bul let ins. "a" orbits have, ten Wan erp limit.
" L" indicates link orbit. "N" o r "S" indica tes that Oscar 6 is ..,eilable only on
northbound or southbound pass8'!i. Satellites are not available to users on "NA"
days.

0_ I 0..... ""__ 0.- 5 0.....""_
o..t 0_ T_ 1__ 0..... 0... T_ l __

1_ llOlln oH.. 1_ IGMTl .n ..
e.-1I' ~,.

1001788 I 01~ 03 16.0 N. 2OC(lJ 8TN I 01... 55 85.8
lOo190.X 2 0033:M lID.8 N. 2001S8TN 2 000U51 70,8
1ll!iOJ8 301174174.4 N 20028 3013948 84.5
105lS. • 002101 !;II.2 N.200408TN 4 003942 _,5
105288 5 0121 III 12.8 III 20053 5 01~.38 833
10S40. 6 0020:39 S1.1 S 20065 6 OOl.C). 68.3
105&30 1 0114!i6 11,2 III 20076 7 11129Jll 82.0
1~. 8 0014,17 !i6.1 lilA 200908TN 8 002IU~ 67.0
105768X 9 0108:~ 69.1 lilA 201OJ8TN 9 11124'21 110.8
l()590A, 10 0007:54 $4.5 III 20115 III 0024:1] 65,8
106038 ,,1l102:n 68.1 lilA 201288TIII 11 0119:13 19.5
loe15A 12 0001'32 52.9 III 20140 12 001909 64.5
106298 13 0055:49 665 S 201&3 13 0114:05 78.3
lC1641 A 14 crscoe BO.l N 20165 14 0014:01 83.3
1065J~ 15 0049'27 64.9 NA 20178BTN 15 0IDa:!i6 17.0
10666 X 16 014344 18.5 NA 201906TN 16 0001152 62,0
106788 17 0043114 63.4 N 20203 17 0103:48 75,8
10691 A 18 0137:22 76.9 NA 20215 STN 18 OOOJ'44 BO.8
10103 8 19 0036 42 6l.8 N 20228 19 005840 14.5
10716A 20 013O:[)9 75.4 S 20241 20 0153:35 aaa
107260 21 003020 BO.2 N 20253 21 0053:31 133
10741 A 22 0124 :37 738 NA 202668TN 22 0148:27 87,0
101538 X 23 0023:57 58.5 NA 20278 8T N 23 0048 :23 72.0
10766 A 24 0118. 14 72.2 N 2029 1 24 0143: 18 85,8
10n8S 25 001735 51.1 NA 20303BT N 25 0043:14 70 6
10791 A 26 01":52 70.6 N 203 16 26 0138:10 64,5
10803 S 27 001113 555 S 203 28 27 0008:00 695
ID818 A 28 0 105:30 69,1 N 2034 1 28 013] :02 83,3
10626 8 :19 000450 53,9 NA 203536TN 29 0002:58 66.3
10841 AX Jll 0059:01 67.5 NA 2OJ666TN 3D 0127:53 82.0
108M 8 31 015325 61.1 N 20378 31 002749 67.0

The listed data tel ls you the time and place OSCAR crosses the equator in an
ascending orbit for the first. time eac h day. To calculate successive o rbits. make
a list of the f irst o rbit number and the next twe lve orbi ts lor that day. List the
t ime o f the li rst orbi l. Each successive orbit i$ 115 minutes later l two hours less
l ive minutes!. The char t gives the lo "!]itude o f t he first crO$$ing. Add 29" for
each wa;eeding orbi t. When OSCAR i$ ascending on the o lher side 0 1 t he
world, it will descer'ld over you. To find the eq uatorial descer'lding longi tude,
subtract 166 degrees Irom the ascendi ng lo ngitude. To find the t ime it passes
the north pole, add 29 minutes to the t ime it passes the equator. You $hould be
able to hea r OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and <waw a circle with a radius o f 2480 mil8$ (4000
kilometersl from the home a TH. If it passes right overhead, you should be able
to hear it for about 24 minu tes total. OSCA R will pass an imaginary line drawn
fro m San Francisco 10 Norfolk about 12 minuttl$ after p8$$ing the 8QUlItor.
Add about I minute for uach 200 m iles that you Ii-.e north o f this line. If
OSCA R passes 15 degrees from you, add another- minute; iIt 30 degrees, three
minutes; at 4 5 degrees, ten minutes.

145.8 5-14 5.95 MHz; Output
29.40- 29.50 MHz.
M od e B : In p ul
432.125·432.175 MHz; Out·
put 145.925-145.975 MHz.

OSCAR 6 : Input
145.90-146.00 MHz; Output
29. 45·29.55 MHz; Te lemet ry
beacon a l 29.45 MHz.
OSCA R 7 Mode A : Input

Autopatch

IN 52.57

IN 14 7.30 VOX
Autopatch
Autopatch

IN 147.50

IN 449 .20

Aut op atch

Autopatch

PL
PL

Autopatch
Autopatch

Autopatch

147.09

147.90
147.00
147.12

53.57
146 .67
146.85
147.135
14 6.50
14 7 .045
14 7.27
146.n5

146.67
146.73
147.06

146.97
146 .94

146.88

146.77 5
146.79
224 .82
14 7.255

146.76
146.61
14 7.18
146 .94
146.97
147.06

444.20

146.97

Pittsbur!ta

Fort Wayne
L"por te
LOiil"sport
Logansport
Indianapol is
Indianapol is

Fridley
Shorllvill w
Andovllr

Santa F.

Cadi llac
Bellev ille

Fredonia
Fredonia
Fredonia
Farmingdale
"-idlo
Staten l$land
Manhilttilfl
White Plains

Kanl.8s City

Belmar
Franklin Lakes
Tit usville
Toms Riwr

PENNSYL VANIA

WR3AFZ

MICHIGAN

WRBANT
WABAJV

KENTUCKY

WR4ANE

NEW JERSEY

WR2AOA
WRZAGK
WRZAMC
WR2

MINNESOTA

WR0AOT
WR0AKF
WR0AMS

MISSOURI

WR0AHX

NEW YORK

WR2ANN
WRlACF
WR2AMB
WRZAHK
WAlAMD
WR2AKC
WR2A HX
WRZAJJ

INDIANA

WR9ADI
WR9AOA
WR9AFN
WR9A FN
WA9AEG
WR9AEP

NEW MEXICO

WR5AQR
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OIOOES/ZENERS SOCKETS/BRIDGES TRANSISTORS. LEOS. etc.

1N914 100v lOrnA .05 a-pin ",b .25 ww .45 2N2222 NPN .10
1N4004 400v lA .OB 14-pin pcb .25 ww .40 2N2907 PNP .15
1N4005 600y lA .OB l6-pin pcb .25 ww .40 2N3740 PNP lA 50, .25
lN4007 1000v lA .15 la-pin pcb .25 ww .75 2N3906 PNP .10
lN4148 75, lOrnA .D3 22-pin pob .45 ww .75 2N3055 NPN 15A 50, .50

lN753A 6.2v , .25 24-pin pob .35 ww 1.25 LED Green, Red, Clear .15
lN758A IOv z .25 2a-pin ",b .35 ww 1.45
1N759A 12, z .25 4O-pin ",b .60 ww 1.95 D.L. 747 7 seq 5/S" high 1.95

1N4733 5.1v z .25 Molex pins .01 To-3 Sockets .25 XAN72 7 seg com-anode 1.60
1N5243 13, z .25

2 Amp Bridge lOO-prv FND 359 Red 7 seg com-cathode
1N5244B 14, , .25 ' .20 1.00

1N5245B 15, z .25 25 Amp Bridge 200-prv 2.50

CMOS - TTL

4000
4001
4002
4004
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4042
4043
4044
4046
4049
4050
4066
4069
4071
4082

.20

.20

.25
4.95
1.20
.40

1.20
.25
.45
.20
.25
.40

1.10
.95
.35

1.10
1.10
.70
.B5

1.35
1.15
.25
.95
.35

1.95
.60
.95
.45

1.95
2.45
1.25
1.35

.95
1.25
.95

1.50
.BO
.70

1.35
.40
.35
.45

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473

.15

.15

.20

.25

.15

.25

.45

.55

.25

.15

.15

.25

.30

.65
1.10
.25
.50
.15
.40
.45
.15
.45
.45
.35
.25

1.15
.65
.95
.95
.95
.95
.95

1.20
.25
.25
.25
.25
.40
.45
.45
.35

7474
7475
7476
7480
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
74121
74122
74123
74125
74132
74141
74150
74151
74153
74154
74156
74157
74161
74163
74164
74165
74166
74175
74176
74180
74181
74182
74190
74192

.40

.45

.20

.65
1.00
1.05
.40

2.50
.40

1.15
.95
.45

1.25
.B5
.95

1.85
.45
.40
.55
.55
.45

1.35
1.30
1.00
.95
.95
.75

1,15
.75

1.25
1.25
.95

1.50
1.35
.95

1.25
.B5

3.25
.95

1.75
1.65

74193
74194
74195
74196
74197
74198
74367

75108A
75110
75491
75492

74HOO
74H01
74H04
74H05
74H15
74H20
74H22
74H30
74H40
74H52
74H53J
74H55
74H72
74H101
74H103
74H106

74Loo
74L02
74L03
74Ll0
74L30
74L47
74L75

.B5
1.45
.95

1.50
1.25
2.35

.B5

.35

.35

.50

.50

.25

.25

.25

.25

.30

.30

.40

.25

.25

.15

.25

.25

.55

.75

.75

.95

.35

.35

.30

.35

.45
1.95
.55

74800
74502
74803
74510
74511
74520
74540
74551
74564
74574
745112
745133
745140
74S151A
745153
745158
74$194
745257 (8123)

74L$OO
14LSOl
74 LS02
74LS04
74LS08
74LS09
74LS10
74LS11
74LS2Q
74L$21
74 LS22
74LS32
74LS37
74LS40
74LS42
74LS52
74LS74
74LS90
74LS93
74LS107
74L8153
74L8157
74LSl64
74LS368

.55

.55

.50

.45

.45

.50

.30

.45

.30

.50
1.50

.45

.75

.45

.45

.45
1.60

.25

.45

.45

.45

.55

.45

.45

.45

.45

.60

.25

.25

.55

.40

.55
1.75
1.45
.95

1.30
1.00
.95

1.20
.B5

1.90
.70

LM723 .45
LM725 1.95
LM739 1.50
LM741 8-14 .25
LM747 1.10
LM1307 1.25
LM 1458 .95
LM3900 .65
LM75451 .65
NE555 .50
NE556 1.10
NE565 .95
NE566 1.75
NE567 1.35
SN72720 .35
8N72820 .35

L1NEARS. REGULATORS. etc.
LM320K5 1.65 LM340T-24 1.25
LM320K12 1.65 LM340K-12 2.15
LM320T12 1.65 LM340K-15 1.65
LM320T15 1.65 LM340K·18 1.65
LM339 1.65 LM340K-24 1.25
7805 {34QT.5) 1.00 LM373 1.95
LM340T·12 1.25 LM380 .95
LM340T·15 1.25 LM709 .30
LM340T·18 1.65 LM711 .45

.95
3.95

.75

.25
1.00
.65
.90

1.15
1.35

MCT2
B03B
LM201AH
LM301AH
LM30BAH
LM309H
LM309K
LM310
LM311

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd.• San Diego, CA 92111 • (714) 278-4394

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

Discounts available at OEM Quantities
California Residents add 6% Sales Tax

24 Hour Phone (714) 278·4394 MasterCharge I BankAmericard

9000 SERIES
1.00

.45
1.60

9301
9309
9602

MEMORY. CLOCKS
748188 (82231 3.00
8080 26.50
MM1702A 10.50
MM5314 3.50
MM5316 3.95
2102·1 1.75
2102·L1 1.95
TR 1602A 6.95
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back issues o f 73 are a gold mine of interesting
. just take a look a t what 's been covered ... every

possible interest. This is th e most important library you can
have fo r hamming.

The supply of these back issues
when these are gone, that will
procrastinating.

Single issues
Ten back issues (your choice ) . . . . . $1 2 postpaid in US.
Twenty-five back issues (your choice) $20 postpaid in US.
Twenty-five back issues (our cho ice ) $10 postpaid in US.
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Since there 's li tt le to get stale In back Issues of 73 (our
magazine IS not padded ... like o thers ... with reams of
act ivity reports ), you'll have a fantastic time read ing them.
Mo st of the articles are st ill exci ti ng to read . . . and old
editorials are even more fu n for most of th e d ire predictions
by Green have now come to pass. Incen ti ve li censing was every
bit the debacle he predi cted . .. and more. Yo u' ll really get a
kick o ut o f the back Issues.
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issues containing hundreds of articles &projects
GREAT FOR NOSTALGIA BUFFS

SEN D TO 73 BACK ISSUES - PETERBORO UGH, N.Il . 03458 3/77
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_ FASCINATING WO RL D OF RAD IO COMMU N ICA TION Interes t ing
stories in the h istory of rad io p ioneer ing and discovery. Also includes
t he fu ndamentals of broadcast band DXing. A must f or every radio
amateur. $3.95.
• 2M FM HA NDBOO K Contains almost every conceivable circu it that
m ight be needed f or use with a repeater. An ci rcuits explained in detail .
All aspects covered, from the operator t o the antenna. 55.95.
_ PRACT ICAL TEST INST RUM EN TS YOU CAN BUI L D 37 sim ple
test instruments you can make - covers VO Ms, VTV Ms, semtccodccto
testing units. dip meters, wattmeters, and just about anything else you
mi ght need around t he t est lab and ham shack. $4.95.
_ 1001 PRACTICAL ELECTRONIC CI RCU ITS T ab 's new 1001
ci rcu its is available f or on ly $9.95 ppd . The nex t time you w ant a
ci rcu i t f or just about anythi ng, eat your heart ou t that you didn't send
fo r t his book the f irst t ime you read about it . You'd better order the
book right away , before they run ou t. $9.95.

_ COMPUTER PROGRAMMING HANDBOOK
. . . Peter Stark K20AW. A complete guide to
computer p rogramm ing and data processing.
Includes many worked out examples and
history o f computers. $8.95.

-TTL COO KBOOK by Donald Lancaster. Ex
plains what TIL is, how it works, and how to use
i t. Discusses pract ical applications , such as a
digil8l counter and d isplay system. events
counter. electronic stopwatCh. digital voltmet er.
and a digital tachometer. 336 pages; 5% x 8Y,,;
softbound. $8.95.

_RTL COOKBOO K by Don Lancaster. Explains
the how and why of RT L (Resist or-T ransisto r
Logic! and gives design inf ormation that can be
pu t to practical use. Gives a multitude of d igi tal
applications ranging from t he basic switch t o the
sophisticated count er. 240 pages; 5Y" x 8Y.;
softbound. 55.50.

.-- MY COMPUTER LIKES ME
. . . when I speak Basic .. .A lbrecht

An introduction to Basic ...
simple enough fo r your kids. If you
want to teach Basic to anyo ne
qu ickly, t his booklet is the way to
go. $2 .00 pp.

_ HOBBY COMPUTERS A RE HERE An an
thology o f computer art icles from 73 - a must
if you loan articles to friends. This keeps t he
eBsy to read basic inf ormat ion all in one place
fo r quick reference. Only $4.95.

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 73
Matlazine. Peterborough NH 03458. Be sure to include check or detailed credit card information.

Note: Prices subject to change without notice on books not published by 73 Magazine.



• THE NEW RTTY HANDBOOK Th is is a brand new
19 77 edilion book . . . the only up-to-date RTTY
book avai lable. T he state of the art has been cha nging
radically and this has made all previous RTTY books
obsolete. This boo k has t he latest circuits, great for
the newcomer a nd t he expert al ike . . . someth ing (a
whole lot, actua ll y) for everyone. Only $5.95.

• TEST EQUIPMENT LIBRARY The editors of 73
present a complete guide t o t est ing that is both basic
& complete & ai med at eve ryone fr om beg inners t o
amateur Extrlls. Everyth ing from how t o t es t d iodes t o
frequency counters, pl us cumulat ive index. Th ree
volumes.
Vol. I - Component Tes ters - $4.95
VoL II - Audio Frequency 'resters - $4.95
Vol. II I - Radio Frequency Testers - $4.95

•
~~

REPEATER
ATLAS

I
DF

:::'La

• R EP EATER ATLAS Hundreds o f new listings .. . by both local ion
and frequency ... dual list ing. invaluable for y our car . • . find those
repeaters as you travel . This is the ONLY complete list of repeaters
being published. Almost 3000 repeaters list ed in this issue . . . repeaters
from all over the entire world. Only S1 .95.

• VHF ANTENNA HANDBOO K The NEW V HF Antenna Handbook
details the th eory , design and construction of hundreds 01 dillerent
VHF and UHF antennas ... A practical book writlen lor t he average
amateur who t akes joy in b u ildi ng, not full of complex formulas fo r the
design engineer. Packed wit h fabu lous antenna projects you can b ui ld.
$4.95.

• WEATHER SAT ELLIT E HANDBOOK Simple equipment and
methods for getting good pictures from the weather sa tellite. Antennas,
receivers. monitors, Iacsfmile you can build, tracking, automatic control
(you don't even have to be hamel. Or . Taggart WB80QT $4.95.

• COAX HANDBOO K The World's only handbook devoted exclusively
to coax, feedlines and connectors. Special price o n ly S1 .50.

• 73 VERTICAL, BEAM AND TRIANGLE ANT ENNAS b y Edward M.
Noll W3 FOJ Describes 73 different antennas for amateurs. Each dl!$ign
is the re$Ult of the author 's ow n experiments : each has actually been
built and au-rested. Includes appendices cover ing the construction of
noise bridges and antenna line tuners, as well as methods for measuring
resonant frequency , velocity factor , and standing-wave ratios. 160
pages. $5.50.

• Ie OP·AMP COOKBOOK by Walter G. Jung. Covers not o nly the
basic theory of t he lC o p amp is great detail , but also includes over 250
practical circuit ap plications, libera lly illu strated . 59 2 pages, 5% x 8%,
soft bound. $12.95.

• 73 DIPOLE AND LONG·WIRE ANTENNAS by Edward M. Noll
W3FOJ Th is is the first collection of virtllally !!Very type o f wire
anten na used by amateurs. Includes dimensions, configurations, and
detailed construction data for 73 different antenna types. Appendices
describe the construction of noise b<"idges, line tuners, and data on
measuring resonant frequency , velocity factor, and swr. 160 pages.
$5.50

• RF AND DIGITAL TEST EQUIPMENT YOU CAN BUILD RF burst,
function, square wave generators, variable length pulse generators 
100 kHz marker, i-f and rf sweep generalorS, audio esc, af /rf signal
injector, 146 MHz sy nthesizer, d igital readouts for counters, several
counters, p rescere r, rmc ro waverret er, etc. 252 pages. $5.95.

• SSTV HANDBOOK This excellent book tell s all abOU I it, fr o m its
history and basics to the present state of the art techniques. Contains
chapters on circu its, monitors, cameras, co lor SSTV, test equipment
and much more. Hardbound $7, Softbound $5.

•

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 73
Magazine, Peterborough NH 03458. Be sure to include check or detailed credit card information.

Note: Prices subject to change without notice on books not published by 73 MagaZine.
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-6800 SO FTWA RE GOURMET GUID E &
COOKBOOK If you have been spending too
much time develop ing routines for your 6800
microprocessor, try the new book by Scetbi
Computing and Robert Find ley . This manual,
6800 Sofrware Gourmet Guide and Cookbook
describes SOrting, s.earching, and many o t her
necessary routines f or t he 6800 user. $9.95.

KILOBAUD
IS HERE!

Software & Hardware exposed to
the core. Written for the non-PhD
computer hobby ist who wan~ to
know what's new. $2.00 each at
newssta nd, $ 15.00 for 1 year sub
scription.

-THE ST ORY OF COMPUTERS by Donald D.
Spencer. This book is to computer books what
Dick and Jane books are to novels . .. ex
tremely elementary and fast reading with lou
of cartoon-type pictures to rapidly give the
non-computerist a fair idea of what the hob
by ist is tal k ing about when he speaks of CPU's,
d rops ot her computer lingo, and attempts to
explain just w hat comput ers are and can do to a
spouse, ch ild or any ot her un-electrcmcs
minded friend ... easy w ay for students to
b ridge the generation gap and inform parents
schooled in the dar k ages (pre 1960 ?). $4.95 .

• BRAND NEW DICTIONARY Th is new
microcomputer dict ion ary fills the u rgent " ' CllOCO"PUTU

need for all computer people, engineers,
scientists, ind ustrialists, communications
p eople as professionals, amateurs,
teechers, or students - to become quickly
acquainted with the term ino logy and
nomenclature of a new revolution in com
puter control capabilit ies in areas that
pervade most of man's daily activities.

Over 5000 definitions and el< planations
of terms and concepts 1704 pages) relati ng
to microprocessors, microcompu ters and
microcontrolle rs . There are also separate appendices on: program
mable calcu lators; math and sta tist ics def initi ons; f lowchart sy mbols
and techn iques; b inary number systems and swi tching theory ;
sy mbol charts and tab les; summaries o f BASIC FORTRAN and
APL. In addition t here is a comprehensive electronics/computer
abbreviations and acronyms section. $15.95.

.-- -

- SCELBI'S F I RST BOOK OF COMPUTER
GAMES Need a game for your 8008 or 8080
microp rocessor? Try See/bts Fi rst Book of
Computer Games for rhe 800818080 which
describes three popular games, "Space Ca~

tore", "Hexpawn", and "Hangman". Complete
flowcharts, logic description, program listing,
and inst ructions are provided. A must for the
game treekt $14.95.

tI.. ...... _ ....- -_.

- T V T COOKBOOK by Oonald La ncaster, descr ibes t he use of a
standard television receiver as a micr oprocessor CRT terminal.
Explains and descr ibes character generation , cursor control and
interf ace informat ion in ty pical, eesv-to-unoerstend Lancaster
style. This book is a required tex t f or bot h the microcomputer
ent husiast and the amateur RTTY operator who desires a qu iet
alternative to noisy teletype machines. $9.95.

- WH AT TO 00 AFTER YOU HIT RE TURN see-s f irst book o f
computer games ... 48 different computer games you can play in
BASIC . . . programs, descr ipt ions, muchly illustrated. Lunar
landing, Hammurabi, King, Civi l 2, Qubic 5, "rexmen , Star T rek,
Crash, Market, etc. $6.95 ppd.
_ 101 GAM ES IN BASIC Okay so once you get you r computer up
and running in BAS IC, t hen w hat? T hen you need some programs
in BAStC. that's w hat. This book has 101 games for you, from
very simple to real buggers. You get the games, a description o f
the games, the l ist ing to PUI in your computer and a sample run to
show you how Ihey work. Fun. Anyone game will be worth more
than the price of the book for the fun you and your family will
have with it. $7.50 postpaid.
- BASIC by Bob Albrecht, etc. Self·teaching ~ide to the
computer language you will need to know for use with your
microcomputer. 324 pages. This is one of the easiest ways to learn
computer programming. $4.95 ppd.

-THE N EW HOBBY COMPUT ERSI This book
takes it from where "Hobby Computers Are
Here" leaves off, with chapters on Large Scale
Integration, how to choose a microprocessor
chip, an introduction to programming, low eon
1/0 for a computer, computer arithmetic,
checking memory boards, a Baudot monitorl
editor system, an audible log ic probe for
finding t hose tough problems, a ham's com
puter, a computer QSO machine ... and much,
much morel Everything of interest is there in
one vol ume, ready to be enjoyed by you. $4 .95
postpaid.

- SCELB r S GALAX Y GAME FOR TH E
" 8008"1"8080" Here's a new twist in computer
games by seen» Computer Con$Ulting and
Robert Findley. The game, " Galaxy", pits the
operator Of a space,;hip against alien craf., as
well as variables such as s~, time and
ammunition. No t wo games are the same! This
game is described in Galax,'I Game for the
800818080, published by Scelbi Computer Con
sulting, Inc. $1 4.95.

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 73
Magazine, Peterborough NH 03458. Be sure to include check or detailed credit card information.

Note: Prices subject to change without notice on books not published by 73 Magazine. -'



SET OF FOUR
TAPES

only S15.95

... ft

I . • \
NOV ICE T HEORY TAPES

The ON L Y Complete
License Study Guides

F C C ex a m s gal you scar ed)
Frust rated by t heory fundamentals)
The re's no need t o worr y_ 13', four
License Study GUIdeS w ill help you
breeze thr ough a ny of the l our tough
exams ' They are t he ONLY gu ides wh ich
cover ALL the mater ial you will have to
know. Many amateurs l ind that o ne
quick reading through o ur gu ides is
eno ugh to gel t hem through wit h no
sweaL

EXTRA
CLASS
S4.95

AMATEUR
RADIO

ADVAIIlC£D
Cl ASS

~
G1JlOE

ADVANCED
S3.95

•

You'll be astOunded at how really s im ple the theory is when y ou hear it
exptained o n these t apes. Three tapes of theory and o ne o f Questio ns and
answers from tne latest Novice exams give you the edge you need to breeze
through your e)(iJm.

73 is in te rested in helping gel more amateurs, so we're giving you the
complete set 0 1 four tapes for the irocred,bly low pr ice o f ON LY $15.95.

Scientists have proven that you lea rn fast er by listening t ha n by readi ng
beca use you can playa cassette tape over and over in your spare t im e 
even w hi le you' re driving I You get more a nd more info each t ime you hear
i I .

You can' t progre ss wi thout solid fundamen tals . T hese fo u r hour-long
tapes give you a ll the basics you'll need t o pass the Novice eltam easily.
You'll have an understanding o f the basics which w ill be invaluable t o you
lor the rest o f your lite! Ca n you a ffo rd t o take your Novice e xam without
I est list e n ing to yo ur tapes?

NOVICE
S4.95

GENERAL
S5.95

•novIce
theory

tapes
Startling
Learning
Breakthrough

Four Speeds AvailableNEW CODE SYSTEM
6 WPM This is the practice a ny where and you'll be m Ore 20 WPM Code is what gets

tape fo r th .. No vice and Tech · tha n pre pared for the easy YOU w hen you go f or the
5 WPM Th is is lhe begin nic ian ' ic e m as, It is made u p FCC " " am. E"tra Cla u l ice nse , It is so

ning tape for people who do o f one solid hour o f code , sent embarrassing to panic Ou t just
not know th e cod e at all. II at the of Ii cia I FCC standard 1 3 WPM Code IIrouPS because you didn't p rep" re
Ukes them thro ugh the 26 (no other ta pe we ' ve heard aga in, ata brisk 13 pe r so y o u y o u r self wi t h t h il tape.
lellers, 10 numbers and nec uses these st andards , so many w ill be a t ease when yo u Si t Tho ugh th is is Only o ne word
essa ry p u nctuation, c o mplete people flunk Ihe code when down in fro n t of the steely fa st er , the cod e gro u ps ar e so
wi th pract ice e ve.y i1eo of the they a re SUd d e nl y - u nder eyed governme n t Ins pector d Iff icu lt t ha t you ' ll a lmoSl fa ll
way USIng t he newest b litz p . essu. e _ faced wi lh cha.ac and he sta rts se nd ing YO u p la in asl eep COpyi n g t he F CC Sluff
l e. chong techn iQues . It 's lers sent a l 13 wpm.nd la nguage a t only 13 Pe r. you b y comparison . Use rs repor t
almost m ireculous ' In one spaced for 5 wPm). T h is t a pe nee d Ihis e " l ra margIn 10 over· that Ihey ca n't believe how
ho u r m a n y people - includi ng IS not mem o rizab le. u nli ke the come It..t panic wh ich is u n i· easy 20 per really is w i th t h is
k id s of ten - ere a bl e to za n y 5 wpm la pe, since Ihe versal In the teSI s ,tuatlons. fa n ta st IC one ho ur t"pe. No
master the code. The ease o f c o d e gro u ps a re ent ire ly ren Wh en yo u ' ve opent yo u r One who ca n copy Ihese tapes
l.."rning gives c o nf idence to dom c har.c ters se n t in II ro u pS money and lime t o t ake the c" n possib ly fa il Ihe FCC test .
bellinners who m Igh t other · o f f ive. Pract ice thi s o ne d ur test yo u 'll thank heavens y ou Remo ve aU fear o f the code
wise drop o ut . in g lu nc h , wh ile in Ihe car, had th is back b<eaki ng taPe. fore ver w ll h these tapes .

ON LY 4 fo r $ 15.951 73 is in the pUblish ing bu siness, nOt tapes, so t hese are priced m uch lo we r th an anyone ehe c o u ld sail them. Have
you ever saen o ne ho u r cassettes fo r under $6 1 F a. t st c lass mail add 250t pe r tape o rdered,

FOUR TAPES for S15.95
54.95 EACH

_ ' - - 0-- 0-
RADIO AMATEURS

TAL/( TO THE WORLD ! '
. . . . asIL me aboUt It' •_._0 ·

BUMPER ST IC KE R S :
R AD IO AMAT EU RS TA LK TO TH E WOR LD !!
A UTHO RI Z ED VEH ICLE
S UP POR T YO U R LOCAL P O L ICE

50c eac h ; a ny 3 for $ 1 .00

QSLsl
ONLY S6 for 250,
$10 for 500,
S15 for 1000,
AND
S20 for 2ooD! S'l''" ... - B~ ....pO. __

._-

BIND ERS - R ed Binders w it h gold lettering kee p yo ur 19 76 &
1977 7 3 ' s safe from being lost o r damaged . Each binder ho ld s
12 issues. $6.00 ee., 2 fo r $ 11.00,

BACK ISSU E BUNOLE l 73 MalJllzin.. Claaics, i....... conta ini ng
!'lu ndre cts of ertlc l.. &. pro j-ets. Gr.at for nost" 'lI ia buffs. 20
cOPi.. tall d iff . e nt l for $8.00.

Ho w ca n 73 m a ke suc h beaut ifu l card s, p rinted o n the best
coated stock, avai lable fo r about hal f t he regu lar cost ?

The world a nd satellite are p ri nted in b lue, your name,
address and ca ll a re in black. T he 050 infor mat io n is a standard
form o n t he back. DOMEST IC OR DERS ONLY

A L LOW s-a W EEKS FOR D EL IV E RY .

Use the order card in the back of this magazine or itemi ze your order on a separate piece of paper and mail to 73
Magazine, Peterborough NH 03458. Be sure to include check or detailed credit card information.

Note: Prices subject to change without notice on books not published by 7J Magazine.



Review
AUDIO FREOUENCY TESTERS
The 73 Test EquilJ"*lt library,

PubliWd by 73, Inc. , $4.95
This book. lhe second in the 73

series on test equipment for the radio
amateur and e x p e rirnente r,
eccrcectes the subject of audio fre
quency testing fro m everv angle,

It is appropriate th at this second
book in this series be devoted to audio
frequency test equipment since this
area plays such a large part in so many
facels of amateur radio . From voice
transmission (SSB, FM or AM) 10 ham
TV. the precise measurement and
generat ion of audio frequencies is
essent ial to the test ing lind operation
of all equipment. For the RTIY
operltOr. whether he uses AFSK or
FSK, th is book should be invaluable
for the proper maintenance of his
stalion.

Through the 39 separate anicles.
the reader is instructed on how to
b uild such items as audio sine wave
gene rators, ene nua tors, two-tone
generators for sse testing, tone gen
erators for RTT Y, RTT Y monitor·
scopes. SSTV and FSTV sync gomer
etors, oscilloscopes, and more.

No complete ham sha<:k or work·
shop should be without a copy. There
is no better source available Ofl the
subject for so reasonable a price or

wilh such clear, concise easy-to-build
projects.

Rich Force WB1 ASL
ASSOI;iate Ed,tor

RADIO FREQUENCV TESTERS
The 73 Test Equipment Libr.-y,

Published by 73, Inc., $4.95
The generation of rad io t requencv

wa~es is the o ne common ceecrrun
ator throughout all of ham rad io . No
matter what your specific interest in
t his fascinating hobby, without the
correct generation and radiation of
radio waves your enjoyment will be
frustrated. In thts book, which is the
third in the 73 Test Equipment
Librarv series, the editors of 13 have
put together some of the best articles
they could find, all aimed at ilS$ining
in achieving the best possible ee-eie
air signal.

With the inc lusion of 77 anicles,
the book cove-s such subjects as ,wr
measurement, rf impedance measure
ment, rf power measurement, f ie ld
st rength, frequency measurement, rf
signal generators, crystal caiiDrator5,
grid dip oscillators, noise 9IInerators,
aueecarors, dummy loads, and more.
Each subject is illustrated with various
pieces of equipment which can be
buill to fit yo~ spectflc needs.

By addition of this book to a

station library, any ham can be _11
on his way to having one of the best
signals on the band.

Rich Force WB1ASl
Associate Editor

HOW TO MAKE BETTER OSlS
by J«;k Janicke 1C2JFJ,

Published by 73, lnc., S4.95
Jack Janicke in his new book pub

lished by 13 appeals to the artistically
minded ham by guiding him on his
way to making original unique QSl
ca rds. Jan ick e contends, and it is true,
t hat the "special" OS l is the one that
gets answered first by OX stations.
One chapter is devoted entirely 10

boosting QSl returns.
All types of prinling processes are

included, with special emphasis being
placed on the silk screen method.
Plans and pictures are included to
allow the reader to construct, with the
utmost ease, the nett':SSiIfY equipmenl
for silk screening OSLs. as well as
other items found around the normal
ham station. Many other uses for the
silk screen materials are explored.

This book should also appeal to the
beginning art student, who is just
starting into silk screening. All silk
screen techn iques are t horo ughly
covered.

In addition to silk screen, the meth·
ods fo r producing photographic,
mimeograph, and letterpress cards are
also examined. Janicke 'JOeS into
detail on each.

So if the hi<Jh cost of having

"unique" QSLs has you down, try
rolling your own, but first learn how
from an expert in the book, " How to
Make Better OSl..s."

Rich Foree WB1ASl
Associate Editor

DIGITAL INTEG RAT ED-eI RCU IT
OPERATIONAL·AMP LIFIER

AND OPTOEL ECTRON IC
CIRCUIT DESIGN

Texas Instruments
ElectroniCf, Seri8'$.

Published by
McGraw·Hill Book Company .

$16.50
11 microprocessor design and rnrer

face techniques are your thing, Teltil$
Instruments has the reference book
you have been needing. More thlln just
a collection of IC specifications and
pinouts, "Digital Integr-ated·Circuit.
Operational·Amplifier, lind Optoelec·
tronic Circuit Design" provides prac
lical circuits and llpplieation5 using
the devices 1Petified in the title.
Eighteen chapters cover an entire
range of device5, from introductory
TT L and Schottky logic, counters,
and converters, all the wily to opto
electronic devices used in computer
interfaces. If you have ever puzzled
for hours over a tiny aspect of circuit
design. the answer to your problem
may rest in this book, a necessary
addition to any computer hardware
enthusiast'slibrarv .

John Molnar WB2ZC F
73 Magazine Staff

(the outside looks nice)
BUT

IT'S WHAT'S INSIDE THAT COUNTS

-•

•

I
I
I

OU R EXCLUSIVE I
BpBr CIRCUIT* I
.. . provides superior perter- I
mance, especially at close I
frequency spacing. I
Models available for all Ham I
bands. Special price for
Amateur Repeater Clubs I
CALL OR WRITE FOR DETAILS:

OUR NEW BANDPASS
REJECT DUPLEXERS WITH

~
WACO~ r ~..,DUCTS, INC.

~
Box7307

.~ Waco . Texas 767 10

8 171776·4444

I
I
I
I
I
I
I
I
I
I

$349.95
$2 .00
$3.00

141 50

Indus'"al O.....ly
G,.... Epooy PC Boa." ,

- is "Parale R01l....Io<
Fo. lhe Fron t End

H'lIh Stabil ily 10 MHt
TCx O ' 2ppm ( • .0002"10 )
PI"ll . ,n Mod ul•.

500 MHZ Factory Assembled
Sh ipping Charge . _ .

rnstrucnon and Cal 'bratmg Manual
( re fu n d a b le With purchase)

Factory assembled units are tested and
calib rated 10 specifications, and are
guaranteed lor 1 year,

•

Dept,

Indu s 'ri al Gu.".
Translorm• • Gua'anlHd
lo r 'he Li'e 0 1 1M

'nsl'umenl _

Bu,ll-In P,eseale'
P""J. ,n

Rellulaled S Voll Power S..pply

Fun 1·0'9" Readoul
lar9" _3-- l_E ,D, S

DAVIS FREQU ENCY COUNTER
• 500 MH z . ±.0002% ACC URACY

• UNBEATABLY LOW COST
500 MHz Kit .. . . . .. . . . $249.95
x.ts Inc lu d e a ll paris. drilled and
p lated PC boards. caomet. SWItches.
hardware and a complete instruc t-on
manual wrtn c allb ra tm g mstrucnons
All parts are guaranteed for 90 days.
Factory service available for 525.

DAVIS ELECTRONICS
F, 636 Sheridan Drive, Tonawanda, New York

!!!. ... (716) 874-5848 ~1--_--
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FM Wireless
Mike Kit

$2.95

200 m W
audio output.
3-6V opara·
t ion . Us es
3 - 45 O hm
speeker .

SIREN KIT
$2.95

LED SLINKY KIT
A great attent ion getter which alter
natel y flas hes 2 Ju m bo LEOs, Use for
name badges, buttons, or warning type
p anel lights. Ru ns o n 3 t o 9 volts.
Complete Kit $2.95

Transmit up t o
300' t o an y FM
broadcast rad io.

Sensit iva mika input raqu ir",s crVSlal
caram ic Or dy na mi c mika. Runs on 3 to
9 V .

SIMPLIFIED
VERSION

6 DIGIT - 12/24 HOUR

• easier assembly
• bigger digits
• 50% less soldering

DIGITAL CLOCK KIT $22.95

DC-5

Mobile Version, .01 % accuracy . 12 V de . . •. .. . .. . . . . . . .. • .... . _ $25 .95
Alarm VersiQn,12 hr. on ly .. . • . . . .. .. •.. ....... •. .... .. •... .. .... . •... .. $24.95
Time base k it, use with any 60 Hz c lock $4.95

NEW-NEW-NEW

The best loo king clock on the market is now easier to build! New featu res too 
push-buttons to set t ime, la rger .4" high readouts and super detailed instruct ions.
The DeS comes co mplete with extr ud ed aluminum case ava ilable in 5 co lors, line
cord t ransfo rmer. q uality PC boards and Polaroid lens filter. Colors available:
gold, bronze, blue, silver, black (spec ify).

DC-4 incl u de s all parts and switc hes, does no t include PC b oard , c ase o r transformer. DC-4
wi ll no t fit in case as shown above. Case size required. 3" x 5" x 4 " .

LOW COST
CLOCK .10 9 5

DC-4

12/24 HOUR 6 DIGIT
LARGE .4 •• DIGITS

TONE DECODER KIT
A complete tone decoder on a single

pc board. Featu res - 400 to 5000 H z
adjusta ble frequency ran ge, vo ltage regu ·
lation, 567 IC. Useful fo r "r ouchtcne
decoding, tone burst d"'t ection, FS K
demo d, signali ng, etc, U!ie 7 u nits for 12
but ton tQUchtone decoding.
Complete Kit , TD·l $4.95

PC Board, drilled a nd etched, 3" x 4" , . . , , _ $2.95
Transformer, lil'"lll cord t ype, 12 Vac . . ... . . . . . .. . . . . . . .• . . . . . . ..• . . .. . . . . . . . 1 .98
Transformer, lug mount t ype, 12 V ac , . . .. .. . . .. • ... . ...... .... • ... .... ..... 1.49

741 OP-AMP SPECIAL 10 for $2.00
Take advantage o f a specia l o ne t ime dea l o n facto ry p rim e mini-dip up-am ps. These

were ho use numbered for Xe rox ccro.. but also have t he 741 number p rinted on them.
This is t he LOWEST price in t he USA !

DECADE COUNTER
PARTS KIT

INCLUD ES - 7490A decade cou n ter
_ 7475 latch

$3.50 - 7447 LED d river
_ LED readou t
_ Cu rrent limi t resis t ors

Complete with instruction a nd deta ils on
ho w to bu ild an easy. lo w cost freq.
cou nter .

POWER SUPP LY KIT ±15 V , +5 V
A c omp lete bench supp ly! Dual t racking
regu lator p rovide s a dj ustab le ±6 to 15
Volts a t 100 mA, while a stable 3
term ina l regulator pro duces 5 V at 1
A mp . Novel 2 transformer design
perm its 11 0/2 20 V operation. Complete
wi t h a ll parts except case and cord .
PS.3 Power Supply Kit $14.95

•
•

,. "---
$44.95 KIT

assembled . . $59.95

600 MHz PRESCALER

Extend the ra nge of
your cou nt er 10 6 00
MH z , Works with
most any co unter . Avai lable kit or assem
b led a nd tested. Specify + 10 o r+l oo w it h
ord er.

The femous RE c lass C power amp now
avai lable m"il order! Four Watm in for 30
Watts o ut, 2 in for 1 5 out, 1 in for 8 out.
Incr ed ible va lue, co mp lete with all parts.
instruct ions and details on T-R relay . Fu lly
stable. output short p roof. in finite VSWR
p rotected I Case not incl uded.
Complet e Kit $22.95

IC SOCKETS

INTEGRATED CIRCUITS
FER RITE BEADS with info and specs . • .. , . . 15/$1 .00
6 Hole Balu n Beads , , 5/$1.00

SlIDE·POT - 10 k linear t aper , . 4 /$1 ,00

l000uf 15V FILTER CAP , ." , 5/$1.00

1OO0V, 2.5A DIODE " , 5/$1.00

14 PIN
16 PIN
24 PIN
40 PIN

• 25
· 30
• 50
• .... . • .75

50/10.00
50112 .50
10/ 4.50
10/ 7 .00

LM567 1.75
LM565 , .75
555 . , 50
556 , , .8 5
749 0 A , .59
7447 , 85

MC1458 ,. , .75
MC4024 1.9 5
74 107 , .35
74143 " , . 3.50
7805 . , . , , .99
309 K 1.19

r~rnsaIJ aIa[J' rim i [J S SEN~~~~ ~~~HC~~~~~GUE
Phone Orders Accepted~ ~

P.O . Bo x ..t072A, Roc hes ter NY I-l610 (7 16 1 27 1-648 7 ~ ~

Sat isfaction guaran teed or
m oney refunded, COD,
add $1.00. Orders un der
$10,00 add $. 75. NY resi
dents add 7% fax.



SST T·I RANDOM WI RE
ANTENNA TUNER

AI ,/MItd __io" ft6Q.IO _ r.-s} .".", _,. rind"",
,.,."It o f ........ 200 ....r o utPUT PO_ C~iI;ry _
"';/1 _rlt WI ' " "'rt".,., _,. f r",- _ . Idnl /0,
POtI«J" d. 11o".. OPfNMion. Gre« 10' _ rr_ nr. _
1Io..,.00tnI - umply,un. wi... iflMJ_. our, ...,;"00 ....
0' Mlypl.c. ••-/_. Tomid ittdUC",r fo, .....1 ,in:
3X4· 1I4 X2-3J8. Buil ,';" MOn WIlf-UP indic.!o<.
SO·239 CtlII..-crOf. G" . ..rHd 10' , yr., fOd.y ,'''.
IF NOT SATISFIED RETURN FOR A FULL
REFUND!

T HE O RI GI N AL RANDOM
WIRe ANTENNA TUNER - in
use by amateurs for 5 years.

COMPACT CI:'<"""')S.85• • • o<>ly .;:p=
EASY TO USE . _ .... '0 '. 00 ..... "'... c.., ...,

SST Electronics, (213)376-5887
P.O. BO ll: 1 , Lawndale C A 9 0 2 6 0

[1':....]Ask for ~ur cooperative
-,.. marketing agents

•. ,
•,

Frequency Counter Model C-4 0 1BSF
o.sp.y '6d'I'''"
Me.,u""" ..nle··· .... .. 1Hz - 670MHz
Ga.te t""e·· .... ·· ·lOm. II.

T;"y 0 11..-••n . ....1 quo" . y ro.. o f ' he 1_
mod... o' oorT"C'et i. i pr i(:oo , Ou. produc t Ii.... in-
cludes D;gitol F.-.q ...,., Coun... Di!loi.ol Multi
Testor. Aud,o Count.. , D,onol Cloc ~.•nd Function
G"""r• •or ,

ELECTRONICS
ENGINEERING CORPORATION
a-e-e ITA6ASHI ITAB.l.S"L· ~ U TO"YO JAPAN
TEL.CI3 \~J 0 2 1 1 CAIlI..E : TIN'f E~ ECTRO.

Where to get it.
Equipment, parts, sup

plies and services. Hard to
find and standard items at
bargain prices.

Over 600 places to find
transceivers, antennas,
surplus, new and used
equipment, fLPs/com
puters, ICs, components,
assortments, assemblies,
discounted items, test
equipment, peripherals,
etc. Hundreds of large and
small mail order sources.

A complete directory
divided by sources, items
and locations. Saves count
less hours of shopping.
Easily pays for itself through
comparative buying.
Contains no advertising.

r·············.
• Rush my order. I enclose $5.95 plus 55t •
• postage and handling. Californians add •

39¢ sales tax. Fun refund if not
• completely satisfied within 10 days. •

• •
• NIWTIe •

• Address •• •
• CitylSlaleiZip •

• Primary interest: Amateur Radio 0 CB 0 •
I Experimenting 0 ,...PslComputers 0 •

• send to: Peninsula Maritetlng •
• Dept. F •

12625 Udo Way
• Saratoga. CA 95070 •.................

• •

9S
Fu lly Gu aranteed

Portable • Commercial Standard
FREQUENCY

COUNTER
,--- FEATU R IN G ---~

1 H . to 0 ...... :.10 M H • • COmm....e...1 Ace... ·
cy 3 .10· • Completely Portabl e _ has Nicad
bail er ;... . S ma ll - 2".4".6" ' Recharge l $
o pe ra l e. from ext . 12 V or 110V a c ' Inlernal
c ha , qe-l,miling c ircu it , y • Leu l ha n 5 0 m V
S..... ' I '''i l y ' H i-acc ura c y Inl e r""tio na l l 0 MH .
uYUal ' Easy to c heck calibra t io n ' Cou n..
d own 10 1/ 10 H.

FREQUENCY STANDARD AAI~~C?.t~ .
PROVIDES STRONG, PRECISE * USE AS MARIlI 5ENEIATOI ''{; ,~..l
MARKERS EVERY 1 MH FOR HAIII RECEIVERS ',!fJ ~

:I , * OSCILLOSCOPE TIlliE BlSE "~.
500,250, 100,50,25, 10, 5, CALIBRATOR \_V~"

2.5, 1 KHz, 500, 250, 100, * C.-OS Ie CONSTRUCTION \~.
50, 25 Hz WEU INTO THE * POWER R£QlIIREMEKTS ~~"
VHF RANGE. &.5 YbI 15 Yat 15 .... Boan Size. ~ ",'.

(9 Y Radii Battery ucellenll 3V.'J2W· -CIt'* ZERO TO WWY

CHOICE

digi - te""C"h P.O. Box 2214 , Sa lem,O,egon 97308 (5031 399·1370
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Ne ws? We need input, and one of
the best sources is the club news·
letter. Got one? We reiterate our
longstanding offer o f a free
subscription to 73 or Kilobaud in
exchange for iI spot on your ham
or computer club newsletter
mailing fist. Deal?

this simple cr ystal calibrator should be
connected at the receiver's antenna
input side - not at the antenna
terminal you would normally use.

.022

"

A. Refer to the figure. ModuliJtion can
be ildded to the Lissaious pattern
either on a vertical or horizontal form.

Q. Regard ing batteries: When should a
mercury or a manganese battery be
used?
A. Where long shelf life, steady output
voltage and size are important, the
mercury battery should be used. The
manganese battery should be used
only when you need both high surge
capabiliry ilnd good shelf life. Both
batteries are far superior to the old
fead-zinc cells. Although more costly,
the newer batteries are worth the
price difference.

' "

@

bias to appear in the exciter ale
circuit. This causes down·scale deflec
tion of the meter. To correct the
condition, simply reptece the d iode
with one which has a much higher
voltage rating and it will block the
delay bias completely.

0 '

"

'"

0
I 8 .5 ,15 " 0: :0-VACr~F

DIODE

,!, 8E ING
CHEC KED

,-« \

."J "

,..
') sec

110 -i.022
.,

j," h .Ol~

b lOO " J"= _HI

1021< : ~ .022
4 7 pF" '0'

OUTPUT

"

/0-

F_ AF
G£/ItIEIIIATOIII
0'
MOOULATOR

"'~IVAC"L-o--i

Q. How can a transmitter be easily
modified for ON operation?
A. By feeding an a f oscillator into the
mike ieck, a transmitter am be used
for CW operation. The otcittetor can
slso feed a pair o f phones for sidetone
monitoring. The output of the keyed
oscillator should be a good clean sine
wave and care should be taken that
the modulator is not overdriven.

Q. To get an e lliptica l pattern from an
af generator, what is the proper meth·
od for co nnect ing t he scope?

Q. Is there a simple scope setup to
make it easy to check and match
d iodes?
A. When checking diodes of the same
type, with the circuit in the figure, a
comparison can be obtained by u tiliz·
ing the same pot setting and noting
the relative sizes of the traces ob
tained. Choice of a transformer is not
critical. In addition to scope conven
tional traces. look for any indicetion
of "fuzz" or ripple. Even if the basic
trace seems good, do not rely on a
diode exhibiting either fuzz or ripple.

Q. How about a simple transistor 100
kHz calibrator fo r my ham band
transceive r?
A. Refer to t he figure. The output of

Q. What causes the exciter meter to
def lect to the left when the t rans
mitter is on and the PTT is actuated?
A. A diode in the metering circuit
may develop a reverse leakage which
will permit some of the positive delay

"1.6 1<

'"

'''',.

,

"'"

•

FO +200
UT VDC

L
_ _ _ _ _ _ _ _ _ 'rc

.. EXCITEIit,.

as possible. We w ill t ry to answer all
qu eries received. Please mail yo ur
questions to Technical Edit or, 7 3
Magazine, Peterborough NH 03458.

the scope so rapidly tbet you seem to
"see" two p resentations. But actUiJl/y
there is only one signal shown at a
given t ime on the screen. This i$ a
handy gadget for checking input and
output waveforms.

Q. What frequent check should be
made of self-powered VTVMs?
A. From time to time the VTVM
should be opened and the battery
examined. It should be firmly seated
in the holder and the battery contacts
should not be corroded. Check the
tigh tness o f all brocket held·down
screws. If you cannot zero-set the
VTVM. repliJce the battery.

tscts are connected in series, with the
lead running from the exciter supply
to the amplifier screen circuit. In this
manner, screen voltage is only applied
to the final when the HV supply is
turned on. Common 5k to 10k relays
can be used. The value ot R1 must be
chosen for satisfactory bleeder opera
tion plus an appropriate drop in B
plus for the relay call.

"'"

..
'""'

"'"

•

.,.
In 12AV7

."
1/2 12AV7

"1.8 1<
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This column will be a monthly
featu re of 73 Magazine. It is hoped
that it wi ll be of assist ance to begi n
ners and old-timers alike. We only ask
that your quest ions be kept as llIInera1

O. Is there a practical sse detector
for most receivers?
A. The circuit in the figure is simple,
but will not disturb the set. Your
regular detector can be switched in or
out and the simple detector used, or
not. A stable oto signal is required.
This circuit will work with older
receivers when the voltage to the bra
tube is stabilized.

Novice Q&A

Q . Is it possible to see two signals
simultaneously presented on a CRT
screen by using a special type of
electronic switch?
A. Refer to the figure. Two signals are
alteffliltely switched to one input of

Q. How can amplifier screen ~oltiJge

be removed during periods when t he
transmitter is operated with the final
plate supply turned off?
A. The circuit in the figure permits
sflfe operation of the amplifier screen
grid circuit when powered by the
exciter supply. K1 's co il is connected
in series with the bleeder resistor (R 1)
for the amplifier's plate supply. Con-
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P. O. Box 64783 Dallas, Texas 75206
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Radio Hut
TERMS; Money Back Guarent... No. COD'•. Ttl... Resident, add 5%
T..... Add 5% of ord.... lor poll-oe and handling. Orders under $10.00
add 7!'K: . Foreign Orders, US Fund s ON LYI
For ~our convenience, call your BankAmeflcard or Mast. , Charge
Ofde~ In our Conllnenlal United $"'". 0.11 Toll F...... , 1 • 800 •
521·2304, Teus A<lsidents COlli Collect I • 2'14· 271-&423.

..

CMOS by Motorola
These are pulled from sockets but they are :
100% Guaranteed - limited Qua ntity

MC1400 1 Quad 2 input Nor
MC14011 Quad 2 input Nand
MC14012 Dual 4 input Nand
MC14023 Tri ple 3 input Nand
MC14025 Triple 3 input Nor
MC14027 Dual J·K Flip Flop
MC14013 Dual '0 ' Flip Flop

UNTESTED DIODES
A good assortment of 1 am p rectifiers. Good Yield.
S .60 - 100 for $ .95,

BATTERY CLIP
Standard 9V battery c lip . 15 fo r $ 1.00.

50 fo r
WATERGATE SPECIA L
Te lephone relay automatically
starts and stops tape recorder.
No batteries required. K it

complete with drilled PC Board.
PARTS AND CASE 

SATISFACTION GUARANTEED

ONLY $10.9 5

PLASMA Discharge Display
By Nat ional Electronics

12 DI GIT DISPLAY.4" character
Neon Orange in color
Specs Included Only $ .79

Money Back Guarantee

Complete Power Supply Kit for above,
incl uding P.C. Board XFM R, and
Instructions. Only $3.25

Monev Back Guara ntee

VOLTAGE REGULATORS

LM340·6 LM340·1 5
LM340·8 LM340·, 8
LM340·'2 LM340·24
Your Choice - Only $ .85 ea.

TRANSISTORS

2N4400 6 1 $1.00
2N540, 6 1 $ 1.00
2N3055 .75

180.1'1.1/4
330..n.1/4
330.1\,.1/8
470 .....1/4
680.1'1. 1/4
1K 1/ 4
1.2K J\.1 /4
2.2K ...... 1/4
3.3K./\ 1/4
3.9K ...... 1/4
4 .7K .A 1/ 4
6 .8KJ\.1/4

20K1\1!4
22KI\1/4
27K,/\1/4
33K.I'\l/4
39KA,112
43K /1,1/4
47KA1/4
56KJ\,1/4
82K Al /4

lOOK .....1/4
150 K .fl1/4
220K .....1/4

3N201
PROTECTED DUAL GATE N·CHANNEL
FET FOR LOW NOISE , VHF PREAMP
APPLICATIONS · Only $ .80

BRIDGES

1 amp 50V
10 amp 50V
25 amp 50V

$ .89
1.29
1.49

All resistors are PC Lead
but are not purr efts
5% - 100 min. o rder Each value
No Mix · 99¢ 100

TTL 100% G UA RA NTE ED I OR YOUR MONEY BACK.

7400 .19 7425 .30 7454 .19 74100 $1.
7401 .19 7426 .27 7470 .38 74123 .65
7402 .19 7427 .19 7472 .25 74125 .47
7403 .19 7432 .34 7473 .25 74141 .75
74L04 .29 7437 .39 7474 .39 741 45 $1.
7404 .19 7438 .39 7475 .59 74154 $1.
7406 .29 7440 .19 7480 .49 74161 .95
7408 .19 7442.65 7485 .95 74163 $1.10
7409 .19 7443 .65 7490 .75 74164 $1.10
7410 .19 7444 .69 7491 .75 74174 .95
7411 .29 7446 .89 7492 .75 74175 $1.80
7 13 .50 7447 .85 7493 .70 74180 .80
7420 .19 7450 .24 7494 .95 74191 S1.25
7430 .19 7451 .19 7495 .75 74192 S1.25
7421 .19 7453 .1 9 7496.89 74193 $1.
7423 .39 74195 .69

CALL OUR TOLL FREE NUMBER HlOO·527-2304.
FOR QUANTITY DI SCOUNT I N FORMATlON ~

HARDWA RE
New , includes 2·56, 4·40, 6-32 and 8·32
screws and nuts. A very u seabl e selection
of hardware.

DIODES 8Y MOTOROLA

2·1/2 AMP 1000 VO LT
B for $ 1.00

Limited Quantit y

FCS BOOO
COMM ON CATHODE
, 2 HOUR 3·'/2
DIGIT ARRAY
Includes AM/PM
Indicator and Colon.
.80 in. character

$4.95

.49

.85

.90

.89

.89

.90
1.00
1.39
1.39
1.09
1.09
1.09

.70

.70

LOW POWER SCHOTTY

74LSOO .25 74LS74
74LS02 .25 74LS90
74LS04 .30 74LS132
74LS08 .25 74LS138
74LS10 .25 74 LS139
74LS11 .32 74 LS155
74LS20 .31 74LS157
74LS21 .33 74LS162
74LS22 .33 74LS163
74LS27 .30 74LS175
74LS30 .3 1 74LS193
74LS32 .33 74LS258
74LS37 .40 74LS367
74LS38 .35 74LS368

.25

.19

.19

$1.50
1.00

.45

.35

ELECTROLYTI C CA PS

2200 U F 35VDC Upright PC Lead $ .29
1000 UF 35VDC Upright PC Lead $ .29

CD4000 .16 C04023 . ' 6 CD4053 .90
CD4oo1 . ' 6 CD4024 .70 CD4056 1.00
CD4002 . ' 6 CD4025 ." CD4058 .90
CD4007 . ' 6 CD4027 .39 CD4060 1.00
CD4Q09 45 CD402B .75 CD4066 .69
CD4010 45 C04029 .99 CD4069 .30
CD4011 .16 CD4030 .16 CD4071 .16
CD4012 .16 CD4035 .99 CD4076 .99
CD4013 .29 CD4040 1.00 CD4102 .68
CD401 4 .75 CD404 1 .69 CD4116 .39
CD4015 .75 CD4042 .59 CD4507 .40
CD4016 .75 CD4043 .611 CD4512 .50
CD4017 20 CD4044 .59 CD4516 .85
CD4018 .80 CD4049 .35 CD4518 85
CD4019 .39 CD4050 .35 CD4520 .85
C04021 .90 CD4051 .90 CD4528 .611
C04022 .90 CD4052 .90 CD4911 .30

CMOS SA LE
PR ICES SLASHED - ALL PARTS ARE 100% PR IM E

LM 7 10
L M 7 11
LM 748

PLASTI C READOUT FILTER
Originally used in desk top calcula tors. Perfect for L ED and
other t y pe of readouts. With peel-ot t protective coating.
AMB ER in color 5·5/8 x 1-3/ 8 . 6/$1.00.

LM309K
NE565
NE555
LM3900

$1 .50
2.60

'I. pound
1 pound

FCM 7010 SPEC IA L

4 D IGIT D IRECT DRIVE
RADIO ALARM CHIP
SIM ILAR TO MK50380

ON LY $3.75

FND 359
COMMON CAT HODE
DIR ECT REPLACEMENT
FOR FND 70 BUT
LA RGER .40 IN.
CHARACTER

Only $ .90
6 for $4.95



THE HAM-KEY
NOW 5 MODELS

• Iambic c ircuit f or squeez e keyina;.
• Self cam pl.tinS dots & d ashes
• Dot memory.
• Bat t ery opef.ltd with p rovis ion fo•

••te rn. 1 power.
• Buill ·l n s,de·tone mo nito r.
• Spe.d, Volume, to ne & ",. ia M cont ro ls.
• Grid·bloc k o r direct keYIng.
• U.. wilh ..tema' paddle such n I-IK·1 .

MODEL HK·l
$29.95

NEW
MODEL HK·5

ELECTRONIC KEYER
$69.95

MODEL HK·3

$16.95

• Dua' , squeeze p;l d d le .
• Use it h 1-1 1(·5 D. any elot<;lronic key.r.
• H ililYr. ban with non 's lip rubber f••l .
• Padd" reveBib le 10 ' wid e or c: lo.. finlle r spacing .

MODEL HK·2

$19.95

• Sa me iI10 I-IK· I , less be.. to r Ihos .
wh o wish to incorporale in t hili, own Keye r.

• Oeluu slra ight key.
o H• • ,,)' base. no net'd t o an aell 10 desk.
• Vel...e t s m ooth action.

MODEL HK·4
$44.95

• Com binat ion I"I K-1 & I-I K-] on
same base.

Available from your local dealer or order direct.

HAM RADIO CENTER, INC.
8340-42 OLIVE BLVD.• P. O. BOX 28271 • ST. LOU IS, MO. 63132
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' .00.......
" .•0......."••••',1.1.'.••••...
2 .•a••••2 .S0

4RIl'[L ,lilT :2113.. .
Jl,LCULATOR .•

IIlVBOARD S ' , ,

o for $1.9
It'• •",. 1 .G -••Y, 4 'u"o_
'Ion . eybo..-d• • t ,'dle. '''''' . L.o_.w...wt. '" ",•

• • . N Q. ». 3524

BARR~L KIT ,II.
',i ·WATT fIII~TAL FI_L

150 for ~
$1.98~

OPAMP
SPECIALS
§

LfU01H • '0. $1.'.
LM~OIV .
LM~01V • ,or ..

~
LM.on 20 '.1.
LlUO." ~ ' .1.
~M332N ~ ,.. ~ .OO
LJU2 4N ~ . ... ~. OO

B.MU.N ~ '0. •...
La.370N 30.. 2 .50

§U ' 3 U " 3 ••• • .00
~Mn7M 3 '" 4 .00

......Oy :1"" •.'i.~~~~~~~~JMi!iij

ARREL II
IIEYBOARD
CHIP5
10 tor $1.98
..... 'hfully ... <a.o' lOot
om, "'>< 570 0 '., u,bo..d
.~cOO•• ","p• • 110-.. . _
'hoy OM w. d",,"' know. '00 ~ _ ••, fi l m _ , ••!. -
e •• , ,,., U ~.... '0.. Lon, l..d• . u)4u
BAR REL lilT ~ I . O BARREL lilT II • •
V. RIlGUI..AT?II~' _ fIIIOOULAII SWITeltlS

15 for J " .0' ft.t(i~~ _
$1.98 . C.." .'a b '·"iJu;""

Wao.'W TO·a V,H " ,-••" ",ho•. TV'm."" ox_
.-.I.... B•• by tho """"d. ..•• , POd' .•Od' . • t< • . . ...d
M"" 3.0. U3.. • .... Ca, No. 1A 3 . . ..

INCLUDES
"100%"

MATERIAl
TOO!!!!

Evny Iti , canies
a money b~d,

g"4ra~te<,!

Buy 10
BARREL KITS..",.-..' ",'

111~Fre~

BARllltL KIT U.3
7 5 ·PC TRANSISTORS

.",.$1.98
100 % m .... '.l, 1'<)...
1"", 0'>' d '.oo."n, od Ii•••
"'"0" m ' u d "' ''h 'p• •
"N"OO_' _~_'_' , U.3~tH1

BARII~L KIT U27 BARREL lilT " 2.
Al(IAL [LlCTR::'::1UPRIGHT ELECTROS
40 for 40 for :&i
$1 .98 51.98.

A o",actti. ....... 'm' , . J60ml ,n to!",,.
vol C• •. N• • 3A u 27 f .01' ......JOO ... m..k.d

' n . _. 3& U26

AIIR£L KIT n •• 6
A PHOHO PLUO S

40 for $1.98
1.000,000 IlCA ph""o p'uP
''''' thi. <rn • • vo. hi·.·...
'M'" , "'" 0'" •
10.% " .. . n u n

L. , • • mf., dum"",, '66 '. 0 '
,1>0 ••,. ba",., •. ,.dud..
1 . ... LM·"0_8. 7. a . 5 .7 .
"5, ' ."_bu, ....o k.ow.!
W' '10 'AU'"

BARREL lilT I ••
PHOTO ~L£CTRIC

CItLLS
10 for $1.98
A... . OK ' ''''''. CP S ''''''
M' ud by 'ao..-.,-, .l.o 10,., "" '0 ••_ '00 "-
• ..d. C".No, IOU

BARREL lilT #10" BARREL KIT nOI
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10 for ~ j;1.9Ir"'--u"
$1.98 • ,.".d•., 'I" 'I•. 'I. . 1.•.

"'.".... 00"1>0". So,.
C• • No. 3.. , ..57 '00 "- 6""". ·... l O...

3 A RRlt L KIT :" 8ARRIEL KIT ~:p'
, ATlON AL IC 80NAN2 AH O BB Y LIE OS
100 for~ 40 for ...-to

51.98 ~ $1.98 ~n\..".
T, e.. ""' '' . "' 0 0 "".', 7<,'"~OIncl';'- " i."TL.o . MO "' , ,. , ,, • • P''', oto . .30 to 0 . • . Dot
• <. 1, .•h.p_, L' R "e, l.-om footoff. .11 m ' . ... '

C " .M•. U ' UO l'. " " . d bo• • I.D' 3"2U~

" 7 '" ,r,'"
,••• •. 'l". ," " ,,, 6 .n.
',,,m "'''''''',
."" ""., N ...

C..m.". ,. j.ct,. .'oc",_
<ally " R' b",iD...I You
,.""k ·.m. It·. ""' fo . D',
A... . vol'..... U >2 ....

R•• L. , ,,, f."o" ,,,«I to
,,",J ". ,.,. ""'D~ '"0 '<
<o1o.·ood'" ...,1"." I.
b....' . B., vol •• I . tho ...
• 0 • . UI0.8 '·n......

BANt<L L lil T H I. , B n l' BAIIRItL lilT n12 8ARR~L lilT U O.
MIN I S C RS M OLE X 'OU%~~MICRO MINI LEOS TERMIN AL S T RIPS

~C!,,!~J:H~t·9~.u ~OOI;:r C:";~o~~.;~~~.~..!,~~ ~~.:!!., ,,
"." " '" st; Rll 'n bar..". , . $1.98 3A ~1"'~AIl , •• ,joy ,«I•. a".I, op. '""ooc'o,".. f ,om , <'D'''' '
m. from ' '''0''. ' Del. .... C. lc" '''. , ",. ...-d, ,.,,! ''e ri.~, 01 """...to, L'''om,. "0. ""'v m• • • ' ''''.,...
al l vo" .~" .p tbru ~OO ~., ••1'''., of '.... lI..d vO"'ot, 01 001"".. V,.'d h,,-,-," d.mp I. ' 0" ",n,
0", U 3 U S f". '" ,,>C.... ." "0 ,," 0. boll... U 311. W •. ,'b. . No U " ~R

BARR EL KIT ,.3 ~ 8ARRIE L 11.1~.2 8 AIIREL KIT , ••
MALF WATT~ RS 3 A M P It PO XT BARIIIL ,.3 -----'- LITRONI C S LIE D
200 for $ 1.98 R~CTIFIERS u~..""! SlLVItR MICASlJ.z=I R~ADOUTS

100 for~I.98 100 for $1.98 10 for $1.98A.,., v • • i." 01
~hy " ... . .1•••
C••Mo. 3:O: 30..

C.o.o"'MA,Y I
BE PHONED

BAIIRItL KIT #7
VOLUME CONTROL
BONANz~i ~~
30 for ~\'E.

$1.98 _,...._ ,_
S''''''' '. d.o'.. ,,,,'oty . ,
' '''''''. ,,,,,'. bia 0. 0' 
."aU OD•• , Ca'." o . • ~ 2h.

BARRItL KIT I I
5 N 7 .. 0 0 DIP IC ' S .

75-'or $1.98

BARRItL lilT U '"
PRECISION "1t515TO"
200 for, _
$1.9S -

N..k... .DO '~",",.od 'I. ,
'I, . . ....." ,...... ~.. 11'

S/ILJ'

o Send for FREE
SPR I N G CATALOG

T. rms , Add l>O.ta,.e Ka\<!d: Het 30
Phon. , W ake fiold . Ma.... (111 7) 2~5·3829

R.iell , 16-18 lIel Carmine SL. Wlkofi.ld.
MINIMUM ORDER-58.GO

POLY PAKS
P.o. BOX 942A LYNNF'lE.LD MA.USA 01940

BARRlL KIT II
SeR5, TRIACS .
qUAORACS-'-. ...
~~19r . " 0

$1.91l "... 100"""ol"".' An tb. 10 amp tv•••.
c 3.0. ' . '" Va""' d.

••'.•

TY PE SALE

B~N1400N , ... . .
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~
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...ynON • • •
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ALDELCO COMPUTER CENTER NOW OPEN

HOURS: MONDAY TO SATURDAY, 9:30-5:00
OPEN WEDNESDAY UNTIL 9 PM (516) 378-4555.

We quote on any device at any quantity. Add 5 % for
shipp ing. Minimum order $6.00. Out of USA send
certified check or money order, include shipping costs.

Kits, Books, Boards, Magazines.Special 210211 8 for
$17.50. 8080A CPU Chip $29.95. We stock OK Battery
Operated Wire Tool $34.95, OK Hand Wire Wrapped
Tool $5.95. 7400 ICs CMOS. Timers PLL's IC Sockets.
All kinds of transistors , rectifiers and diodes. Plus other
electronic parts.

CI068 SCR S .65
MPSAI4 90
2N3055 " 99
MPFI 02 FET 55
2N3904 or 2N3906 : .25
2N5496 or 2N61 08 70
MJE340 (2N56551 1.1 0
40673 RCA FET 1.5!i
74 1 or 709 14 Pin DiP .. , 25
!i5!i Timer 7!i
!i56 Oual555 1.75
200 Volt 25 Amp 8ridge 1.50
IN914 ,IN4148 1510r.99
IN34·IN 60·1N64 lo lor .99
CA 3028 Oil. Amp 1.!i0
4060 CMOS 2.00
l M309l( Volt Reg •.••.••... . _1.1 0
l M380N Audio Amp 1.75
NE540l Power Drivel 5.95
NE5618 Pl L .. _ 4.95
NE562B PLl 4.95
NE565A PLL 2.50
LMJ09 or 741 Min DIP Ilp Amp 45
LM741 CE T05 Op Amp .45
14 0116 Pin ICSockets , 30

Slide POts Tapered I l( or 15 l( . S .50
Egg Insu'ators 4!i

2N3772 22 5
2N3773 4.95
2N3859 29
2N3903 20
2N3905 25
2N3924 I.BO
2N3926 6.30
2N4041 7.80
2N4249 ,25
2N4401 25
2N4402 25
2N4403 25
2N4409 19
2N4427 1.35
2N4429 7.65
2N4888 _50
2N5016 11 .60
2N5090 7.50
2N5 129 .40
2N5 179 , 90
2N5641 5.40
2N5642 10.25
2N 5643 14 .35
2N5913 1.10

Ohmlte 5 Watt 4K Ohm Reslsto~

~39. $2 0 each , Box of 10, $ 1.75.

ZENERS

RF DEVICES

2N3375 JW 400 MHl 55.50
2N3866 IW 400 MHI 99
2N5589 JW 115 MHz 4.75
2N 5590 lOW 115 MH z 7.80
2N5591 25W 17 5 MH l 10.95
2SC517 3.95
2SC1226 ., 125
2N6080 4W175 MHl 5.40
2N6081 15W 175 MHl . , 8.4 5
2N6082 25W 175 MHl 10.95
2N60833OW I75 MHl 12.3o
2N60844OW 115 MHl 16.30
2SC1306 4.30
2SC 1301 5 25

IN746 to IN759 400 Mw ea ..25
lN4728 10 IN4764 I W 28
IN5333 to IN537B 2.10
IN297oI0IN3005 , , . 2.40
IN3305 to lN3340 ,4.75

.001 Pacer Cap. 192PI0292 200 WVO C ..18
12.B kHl CrYlll1 in TO5 Can 4.95

Speclsl 50 Foot Spool #30 wire wrap
$ 1.98 . Wh ite , blue, red or yello w.

Brand New GE Stereo Tape Amp lifier Board with all components 4
Walls 12 Vac supply limited $3.50
Mono Amplifier Board 1 co ntrol 2.25
6 foot black or brown l ip cord and plug 35
RG 174 100 foot coil 6.50
2%" rou nd speaker, 8 Ohms 75
2%" roun d, 8 Oh ms $1.00
a" round speaker , 100 Ohms 1.10
Space miniature replacement speakers from 1" to 3%" , SAS E for list.
Speco weatherproof trumpet speaker, 15 Watts. 5" horn, 8 Ohms,
SPC ·8 11.95
Speco Ham & CB extension speaker , 8 Ohms, 4" speaker, 10' cord,
C8S·4 11.75
Hobby Motor 6 Volt Super Challenger 124 Slot Car 1.17
Snur -Lck Disappearing Antenna Trunk Mount 9.95
Ham & CBSlide Mounts with lock and coax connectors 10.95
2 Amp Bridge Rectifier, 200 Volt 50
2 Amp Bridge Rectif ier, 600 Volt 1.25
3 Amp Bridge Rectifier , 200 Volt 85
Ultr aso nic Transdu cer 23 MHl $4.50
150 MF O 50 Volt Electrolytic Capacitor 38
.047 Ceramic Radial Capacitor 400 Volt 20
2N918 9!i
2N2218 4!i
2N2219A ,40
2N2222A 30
2N2369 20
2N2483 ,34
2N2484 4!i
2N2905 35
2N2907 25
2N2926G 24
2N2926Y 24
2N3053 .50
2N3390 .15
2N3439 1.59
2N3440 60
2N351 2 1.15
2N3553 1.40
2N3565 ,22
2N3584 30
2N3638A 37
2N3646 27
2N3713 1.35
2N3725A 1.80
2N3771 2.50

NOW NEW IMPRO VED DIGI ·
TAL ALARM CLOC K KIT HOUri
• Minutes ' Se<:onm dosplaved on

SI x BIG 0 .5 Fao rchild 1 Segm"nt
O,solay LEOS 12-ho ur lormat
24 -ho ur alarm with snooz" l ea

""' '' , pl us elasp ed lime ,nd,calor
and h"ele fearur e . Eigh l Pilges 01

p iclo r;als and instructions, NE W
on ·bo a rd p owe, lranStormer
an d CIfCUIl .-y lor 0Il1l0nal l ime
bas" $ 19.99
60 Cycle l ime base k it 10 ' de use
in ..tomobole Or lor ban e .-y
ape.a1l on $4.95

F AMOUS MAK E D I GITAL
A LARM CLOC K KIT . Made tor
th" hobby mark" , by lamous
manulaclurer. Has 4 glanl .8
dlsPlav LE OS. eaw 10 a..emble .
beeper alarm , 5 Iron t p ane l con'
tr ois, beauliful cabinel . SnOOZe
l ear ure , Mostek 50250 O oc k
Chi p ;Jf'ld AC Supply . , $2'995

STOPWATCH KIT Ope."... on
JAA Balle,;"- IncludeI' Cry,,'"
SWllchon. 7205 Mol Ch Ip & LED
O,spl"ved 529.95
PC Boord lo r above ....•.. 3 .95
SlOp..... \l:h Hand Caw 3 .95

C LOC K CAB I NETS a uti fut

....ood ~imlilated ....aln ut gra in S3.95

P1\!xiglau in BI"", While. Black or
Smolt ed $2 .95

LOGIC PROB E KIT Red , Gree n
& Yellow LEOS_ Ch"ck Log..: I _

Log ic 0 & Pulsing O:".,dit ion s 12.95

DIGITAL VOLTMETER KIT 0-2
Vatu DC High no ,... rel K toon
acCuraTe 10 ,001, PC Board, 4 bog

.5 di splay LEOS. d'SOlay dr ive" .
OP am p" ,nve rte'. al l com pone nts
Wi th inuruc lion• . . . . . . . $39 .95
OP"on~ range ex tende r 0·200
VailS ., 4 .95
POIf\Ie r Requlfemenn +5 V, +1 5V
& . 15 V

.3 S1.3!i

.3 S1.35
5 . .. 1.7~

.~ .... .• .. . .. ....•... .. 1.75
,5 1.75
,3 , 1.35
.17 , 1.45
,5 , .. 2.7 5
.6 , .. 2.25

We have Wile Wrap Socke ts and Wire Wrap Wire - 50 teet 51.98.

FNO 10
FNO 359 Common Cathode
FNO503 Common Cathode
FNO 500 Common Cathode
FND!i07 Common Anode
FN O359
MAN 5 Green
DL 707 Common Cathode Double Digit
DL 741 Commo n Anode

DISPLAY LEDS

HEAVY DUTY RECTIFIERS

DISCRETE LEOS

200 Vall 100 Amp 008 sa.su
200 Vol t 2~0 Amp 009 12.50
1000 Vott 2 Amp Silteon Red il ,er RCA 10 fo r .99
10.000 Volt Sil icon Redifief Erie 65 rnA 2.95
600 VolI 3 Amp Hect ther , 3~

Jurnbu R e d ~,long or shur t bulb , , .. , 6 tor SI.o(l
Jumbo Orange . Green; Clear Red or Green ,. .. . 510r SI.oO
209 Series, Green. Orange, Yellow or Red " . .5 for S1.00
RL2 or MIcro Red ... . .. . . . .. . .. . . . . . . . . . • • . , . . . . .510rS I.00
Holding Ctip lor Jumbo LEOI _ 10
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. $ 1.50

" C.B." POWER SUPPLY KIT
3 .8 Volts D.C. @l 2.0 Am~

h,Cy~ ~
"'II' i

S EN D FOR OU R F R EE CATA LOGI
Or. race;'-e oor cat.log in an order and insure

yourself of a plilCtl on oor mlil ing list!

T
•••T
••

1'11_ solid state cotor TV chess is and parts ~
for ...se with In· Line black m at rix pictur. tIlbes. •
T hese are 1976 model sets, with the following a
feat ... res: micro-circuit technology ; en.rgy saver ~
feature, one b u tton color tIlning A FC, low
power co nsum p t ion (less t han ill 100 watt light a
b... lb ). ~

Wa basicly have tw o chassis' , the TS951 end
the TS953, ... sed to drille either 13" . 15" o r ~

19 " pict u ra t...be. Parts t o be added to the ,
19" chassis t o makl a complete TV incl...d . :
UHF and VH F tIl ne~, pict ... re t...be.1tJbe shteld , ~

p... rity magnets, ant.nna. yok., spe&ker. on-oft •
switch. fo ur 10 K p ot s, binding posts and case .

Parts needed to make a compl.te 13" or 15 " ~

TV incl ...d.: p ictu r. wbe, t... be shield , yok., •
p ... ri ty m llllne ts, anten na, 2nd s tage h i·voltag e
boost , binding posts. and case. t,

We do not neve a com plet e pack age , bu t w e
do have some parts ava ilable at t h is t ime. By
adding a p ict ure t ube, case and I f_ parts, yOtl I,
cen have a lIOing Color TV for less than half
the price of I pore bo...ght set.

PRI CE LIST
13" TV Chass is lw ith t... ners and controlsl

6Z60 175 $49 .50
15" TV Ch&$$is lwith t u ners and cont rolsl

6 Z60174 . . . . . . . • . $49 .50
19" TV C hassis {no t u ners. no controlsl

6 Z60172..•...•.. $29.
V H F T ner (for 19"setsl ..6Z60JOJ .. sa.
UHF T ner (for 19" SlItsl ..6Z6OJ04 .. $2.5
Antenna T.lescope •••.5M l004 19 . . 5 1.
TV Speak.r .....•6Z60177. .. . 53.5
Binding Post Assembly , U H F, VH F

4MI00422 .

This easy to b ild k it is designed to give m 8lll ;'
m ...m RF o... t p t t o yo... r CS set. It delive.sl0
to 24 VDC at 2 amps, f ... lly adj...stable and reg
ula ted by an IC circ... it. Id.al as a C B pow e,
su p pl y. leu yo... b ring yoor rig indoors. Kit in·
cl des all Pl rts and instr...ctions to meke ...p
yo r own CS p ower supply. case not incl ...ded .
A lso great as I regllia ted lab bench supply.
S h. Wt . 10 Lbs ..•. 6C60498 •.. . 5 14 .88
3 for $3 3 .33 .. ... 6C60498 ... . $33.3313

oto 24 V.D.C.; 5 A.
POWER SUPPLY KIT

$14.50 ..
Th is power supply or batt.ry charger kit
should be ...seful to have aroond t he house.
Si m ple and easy to build, com plete kit in·
c l...des a 0 to 40 "olt a... totransformer IVati.c!.
24 V SA transformer, bridge rectifier , f ilt.r
cap, and elle ry thing else you need to b ... ild th is
h.fty power supply lease not supplied). Com.
plete w ith inst ru c t io ns.
Sh. Wt . 12 lbs •.• . 6C60462 514.50
3 for $ 3&.88 •.• .• 6C60462 538.88/3
A LSO : A si mpl. volt/.mp met er kit to 1lO w it h
the abova power supplies. Incl...des movement
inst ru ctions and res ist o rs: add a hceplate and
yo... have a nice meter to go with y oor supply.
S h. Wt. 8 oz . . . ..• 6C60463 .. ... $2.0C

119 FOSTER ST.
PEABODY. MA.

01960

BankAmaricard. MesterCharge and
American Expres:s Accepted .

Phone: 16 17) 531 ·57741532·2323

PHONE ORDERS WELCOME l

POSTAGE : PI_ add su ff icient P05tag8.

This ClI98 hes 37 P.C. board edge connec tors
for 1/16" thick cards. Connect o rs are w ire
wrap type with dooble edge contitct$, 0 .125"
spacing. The card rack has 18 ro ws of 2 typ"
of connectors: 30 contact and 86 con tact
types. Overall dim.nsions: 18" long; 11 " wide;
and 10" high . Reomved from ...sed eq... ipment,
this was once part of a data display term inal.
Sh. Wt. 13 Lbs ••• . •5U00210.. • • . $9.50
3 for $25.00 .....5U00210 ... . 525.0013

~;.R~~
.a==;;~~ -
ENTERPRISES

Th_ ...nits _ e part of I compl.x com-
pu ter system. The tlf"minal conta ins : ASC l 1

~-i keyboard; CRT; drive circu its; I nd I com pl e te
128 page teen. m an...a l with o pera t ing and re
pair instruettoos, which makes it easy to mod·
ify the terminal for yoor applications. IChar·
acter generation u nit was in I separa te control
device which is not supplied, but the t erm inal
can be u sed with character generator LSI c hips,
such es the 2513 or 2516.1

Th. keybo;wd is a 50 key alpha-nu meric
(and others) b lock k eybo.d , wi t h ASCII
encoding. Display cap,ac ity is 768 112 lines of
64) , 384, 256, 128 and so on . depending o n the
size of characters desired . The characte r size
may be adjllSted from ap pro ximately type.
writ.r s ize ...p to %" .

Th. lIiewing 5Creen of t he CRT ...uuees I
high contrast. low persistence. emerlld green
phO$phor. Each chlrac t.r is composed from a
5x7 dot pattern. · regist.ring clearly and
sharply against a dark backgro...nd. Con tro ls
provided incl ...d . : o n/oft ; brightness; foc u s;
and character height .

Great as a microprocessor inp... t and (Illt .
p ... t de"ice. Th. display 518t ions are ...sed,
from airline reservation system s, n ock ex ·
changes. hotel rewrvation systems, e tc.
Shipp ing Weight J5 Lbs.
Ord... No.: 6NS60336 . • , .. $49.50 each
2 for $ 95.00 • .•. 6NB603J6 • . $95.00/2
4 for 5180.00 ... 6NB60336 . $ 18 0.00/4

CARD CAGE WITH GUIDES
ANO CONNECTORS

$10.00
$17.50

MODERN
STANDARD
TELEPHONES

This reglli ated power supply has outpt.lts of
:1:. 15 volt s at 0 .25 amps and +5 volb at 2.5
am ps, inp... t is 115 volts AC. Man...fact... red by
a comp... ter company III part of a phone datil
t .rminal. Th.. ... nib ... se three 723's (lC's) for
regt.l lation, and have blln-Oar strip ootpt.lts. Pow·
... sup pltes are open frlm. , siz.: 5"x 9". 2".
N_ surplu s,. quanity is limited.
Sh . Wt. 5 Lbs •••• .6MI60215 . • . • 517.50

~B&F·S&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F·B&F ·B&F·B& F ·B&F · B& F · B&F~

~ ~ECTRACABLE -"t. INPUT/OUTPUT TERMINAL COLOR " TV"
~ ~ ;: ii1r Fj"', ~ GREAT FOR MICROPROCESSORS! CHASSIS & PARTS

~ SPECTRA STRIP CAdl~ I I
II. No. SS-0822, new surplus, 8 conductors,
<il 22 guagl. Gr..t for projects. Qty. Ltd.
:' Prices pel' foot : 5 ' up SO.3O/ft .; 10' up SO.251
u. ft.; SO' up SO.20/ft .; 100' up $0.15/ft .
oa Ord., No. ss.o822-8-(number of f..t!.
:' Shipping Weight 0 .5 oz .~ foot

~:::
.. SPECTRA TWIST CABLE
u,
o!l No . ST·2422-78. new surplus spKUI twist . 24
ED co nducto rs. 22 guage. 7 strands per conductor.
:. Prices per foot : 5 ' up SO.60/ft; 10' up $0.501
o!l ft .: 50' up SO.33lft.; 100' up $OolS/ft; 50
m Ord.,. No. ST·2422-7 B-lnu mbe r of f..tl.
~ t.,,;;;;~;p~p~;ng;;::~W~'~~:h~t:,:'~M='~"='~f:~:.:.t.~__~

m
•
~

~
m
•
~

~
m
• A com plltl, factory rebuilt, modern te"
u. phone rndv for instant use. AVl illble in bladt .
~ white. beige. pink. red, grHn and bl ..... Idell ..
• en .xtrl phon•• for ... se on int.rcoms. private
.... syst ems. extensions. etc. Easy 3·wir. hook·...p .
~ Phon" inel ...d e hand set. inductien coil , and
• cabl., bu t no ringers. Many types Ind styles
.... IVli la ble, pl. _ give 3 choices when ordering I
~ colo r pho~. Spec sheets w ith w iring diagrems
* Ire inclu ded, not detK tllble . Phones may vary
.... sl igh tly f rom photo.
:: t Standard Desk Dial Phone
• Sh. Wt. 8 Lbslblaclt) . •.6VL60440 .
.... Sh . Wt. 8 Lbslcolorl . . 6VL60441 .
~
a:I t Stand ard Wall Dial Phone
• S h. Wt. 8 Lbslblaclt l . . .6VL60442 . $10.00
~ Sh. Wt. 8 Lbslcolor l . • 6VL60443 . $17.50
rD t Standard Desk Tooch To ne Phone
• Sh. Wt. 8 Lbtlcolor l . . 6VL60445 • . $ 24 .50
~

oil t 2 Line S tandlrd Desk Dial Phone
CD This pho~ has a twist key to switch in 2 lines
~ ov.r the same phone. pl... s a "hold" posit ion.
oil Sh. Wt. 8 Lbslblack) . , . 6V60448 •. $24.50
CD t " Call Director" Office Style Desk Phone•.... Th is dial phone handles 10 lines, and has
oil h~ and intercom b...ttons.
:' Sh. Wt. 15 l bt(eolor) . . 6V60449 .. $49.50

~ 4PDT RELAYS ~l'~':'
a:I Th_ are removed from eq... ipment and are e· ~ ~

• q ... illa lent to P&B Ml'ies KH min iat... res. c on..,~. ~ i
~ t llCts are rated at 3 am ps. man... flct... red by • I
rD Midex. P&S etc. lno cho ice). Sh. Wt. 2 oz . ea. .' .
~ Ord.r No. Coil vott. Co il ohm Price 5 for : .
oil 6M160525 12VDC 160 52.50 $10.00
a:I R4PDT24D 24VDC 650 $2.00 $ 8 .00
~ R4PDTll0D 110VDC 11K 5 2.00 $ 8 .00

~ LOGIC AND OP. AMP.
~ POWER SUPPLY
~ ;~'"::.........."::i",,,.:::::.:,,::,.~..,,..''''.'''''m'~'';j~

~ 11- -1i f:l , ill
~ ~Y;~ " ii
• E~

oil'" §
a:I ~•
~

~
m
•
~

~
m
•
~

~
m
•
~

all 3 for $45.00 • . • . .6M160215 . . • • $45.0013
a:I B&F*B&F*S&F*B&F*B&F*B&F*S&F*B&F*B&F.B&F*B&F*B&F*B&F*S&F*B&F*B&F*B&F*B&F*B&F*B&F*B&F *
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WIRE WRAP CENTER
HOB8Y-WRAP TOOL-BW·630

• 1IalI"'Y~ Is... CI
• We9's ONlY II 0WICft

w.... JII,tWG w... _
~ Ill!' SotIoeG to25 IIIlftI
Complete _ _ •., bol-.l_

$34,95

¥ffffli

-

CAPACITOR
__,_

CORNER
_ CU au'_'.~.. '.~ ..•• • - • •• • • ••• • • • ... • • ••• • • • ~ • • •• • • - • - • • ••• • • • • • • • •

~. • • M ~ " • ~._............. cuau'_
• • " • • - " " •.. " - • .- • " "-~ " - - • .. • ".. " • • .. • • •._-,---- -,- • .. " ..- • • •,,- - • " n ... " • •.- - • " 00- " • •- • • " ,,- • • .." ..... - • " ..- • " •- • • " ,,- • • •,- - • " ,,- • • •_ ........_fll'CT-.mtc.oroa.--,. --"- " " .. "".. " " ..,- " .. " ",- " .. "00- " " " '-'II'''' " " "•'m. " .. "

, ~, .. .. ",,- " " .. , " 'AI " .. ",- .. " " ·",'" " " "-- " " " ·,."". " " "-- .. • " '.7.'1"" " " "..- " " " till'''' .. " •
".~ • " .. ,~,...

" " ",- .. • " ,- " .. ",- .. .. • "..",. .. • "_.
0 • • ,""" .. " " "- • .. • ,"- .. " ••,- .. - .. - • • •- • • • ,"""..,. • " ....~ • • • ~- • • •

WIRE WRAP TOOL W5U·30
WlW'. STIlIf' • UllWIW' ·$S,1S
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• Cllmplell SpecilicaUOlII CHI bitt DI tid kit
• Pleogedllll' WALL DISPLAY APPEARANCE
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7205· Slop Walch Chip $19,95
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PHONE OROERS WELCOME _ IU 51 592-1091" .III. __...._

ASST.8R Inclu<\esRes,storAssortmenls l ·7(350PCS) $10.95 ea .

..'... '. -- 010
lIt7.l ... " I' ,¢$Zf '" ' . "
IIC1l r.- . " ""'" ..... "'tIIC1l _ '1' .o;:l;'Il _ •.• '_ "'- .~, .,.,. "- ~~,
llSL·n'" ' 1' ""'" _ <It

SPECIAL' _ XC556 Red 1001$1.00 1000/$60.00 _ SPECIAL '

-~ _ DISPLAY LEOS

o....••••••

••
'"..."....
".'0.".

".-.'0.••

7400NTTl-m-- • soc-_ .l'I.'... • .,- , ..,,,- '..'- • SO"'" • .,.',.. •-- • ....". • " "'leO •.'- " ..,... , ...""" •-- • _.. 0 _.- '..'- • $II"'" • ........ •-- • _.~ • ."- •-- • _.~ •• -- ,.-- • -- • .."- ,._.• • -- • ..,". ..."'.. • -- • _... ••""". • -- • ..,..,. ••.t... • .'- • .....". ••""... • -- •• .....". '._.. • .'- ,.
-,~ '........ • -- • $IIf"""' •.'- • _..

" .....,. •..'..... • -- • ....no •- • "- • ........ •-- • -- " ....... ,.-- • .'- " ""'.''''" •.- • .'- • $IIf"" '.-- 0 "- •• ..,,,- ,..- • .."- ,. ."'.. ".-- • ",,""'" • .',,"" ••"" " "'''''. • 00" . ,.
. '"''' • so,.,,,,, • _.... ,".'- " "'''UI 0 .,.,... '..'- • $II"". • ""'0 •.,..

" $II"'''' • so,,'.. •SO"'" • """110 '. so"' ... '..,.. • .,..... • SO"'... "" '" " . '''',. '" ",,,"... ,".'... " SO"'.,. •• s'""". •SO' .... " " ',,1.\11 •• ..",. ...,... " s.""•• ,. ..,,,... ".SIl'''''' • SO',,.,. ," SN""".. ••.'... " SO"'.,. .. ""'"'''' •.... • l:""'" ,. " '~t• ..,"""" " "..,.. ,. .'- ••.'... " .."",'. " .'- "SO"... • SO"'.. • '","".. "........ O1,*RS AYAl!AU 00 'l(MST
20-. _ "" "1Ile- '000',- " CMOS ,- "-, • '4<'. •- " - .. ,- •- ,. - .. ,- •- • - ,. ,- '"- • - '. ,- '.- • - '" 'c' ..-, • -, .. ,- ••- " - " ,- ••_.
" - " '... '.- • -, ,.

''''" ,.-, '. - •• ,.,.,.. ••- • - ,. 'c, ,.- '. - .. ,- ,.- '. - • 'Ol"'" ••- • - • 'co ••- '. - • 'co ••- • -" ,. ,.,.,,, ,.- • -'. ,. 'co ..- '. - ... ,"'.. ,.- ,. ,- • - '.- • ,- • .... •...". ,..- • LINEAR ""..,. '.- • .....'. ..... " ~- •... '. ,~. ," .'- •... • ~~ •• .'.. ,.,- • ,~~ •• '-""". '.... '. ... ,. _. ,.- '. ,.~ ,. - •... ". ,...'. .. - •... • ... .. - •OO' D ", ..,... o. ... '.
'Ml"~ • "'I'l>< O. - '.'-"'''' • "'",. ,. -- ,.
1.M:l' 1CII '. .- o• .'- •00" '. .- o. ... '.""""",., '. .... " - ••
"".... ·11 '. .,,,.,. 0 , W7$<., "'M..... ." .. ... •• ,.."'. •,,,,,,,,,,.,, '. "'!t'. ,. ~•. •
' lI32Vf '• .. ... ,. ,.."". •''''''''·If .. .- ,. ~•. •.... ,. .- .. "'"". •,,,,,,,.,, '. .- ,. - •lIIJ>Gf·'o .. ••• '. ~- •
'-""""." '. .- ,.

~-._. .. ,.- • -, ' ".... o• .- • ~ '.... '. ... • ~ ,.... '. .- " ~
,..... ,. -" • ... '.._. '. .- • ~ ,..... ,. .- • ... ,..... '. .- '. ... •.... '. .- '. - ,....,..,. '. "'''100 • ... ,..... '. ","I(JO • ... '..... ,. ...'" '. • ... •_. '. ~.. " ... ..-. .. '-"'"'' " ... ••_... .'. • ~. '"_. .. ...'- • ~. '._. .. ~- • - '"-. .. ~- ,- ... ..... '. .'- '. ~~ ••,-,'" • -- • ~,. ..

~ " 74L500 TT l -"'~'" ".'- • '<S'I'
,.,- - -, • ,,,$'''' '.,- • ,~, • -'<SIS' ,.,- • "\$10 • ,~~ ,.'- • '"... .. .....'.. ,.

-' \$tO - - ,. '~~ ••
''1$'' • ,- • ,.~,.. ".''IS'' .. .- •• '"N' ••,,= • .- .. ''<S' ''' ,...~ • ,- .. '..s1t' ,.
.~ • ,,- '. ',,$'" ,.,- • ..~ '. '«$10, ,...~ • .,,,,., • 1<1.0'"

,.
'..." • ",_.".. • ,,,,,... '.''''''1 • '"'''' • ,,,~, ..
'~ - ,.."" ," ,,,- •" - "<-$'. - ,,,,,,,

"",'" " "".~ •• '" 'd' ••
ClOCMCHIPS..~ I ""'. tal _ . _ PO< • •-"• Doo<. KO_ ".. ,,_ ••- " . .... 100 _ . "'PI~ ••-",,.. " .. ,.- .. .. .. ... ,._.. ......_ ,,""5_ O._..

_00<1000 "' '''' _ WW5I<' ••
O~. • e- ..... " .. ,._ ,., It H"'''OBQOKS,- . ,. _ , • .-.'..'_ ., , ""'" ,""" OC\I $~.tfiCMOS .~ .... , . "-'....._ .' 4000"'_ 'e! $'-,15
L _ p," ..... . . " O<l_a< 0 _ " 0 " " . '2.115

all T.. .. U "M'OIlOOK S ~ ""

193



S.D. SALES CO. P.O. BOX 28810 -A
DALLAS, TEXAS 75228

Z-80 CPU CARD KIT
FOR IMSAI/ALTAIR

From the same people who brought r,ou the S89.95 4K RAM k it . we were not t he first to
Introduce an IMSAl fALTAIR compatl b e Z-80 (:,I rd . b ut we do teel tha t ours has the best
d.slgn ;lnd QU;l lltY;lt the 10Wflt 1" lc• .

The ;Id..anced tutu,," ot the Z-80 $lOCh as an ellP<llnded HI of 158 Instruct ion$. 8OS0A
software compallbillty. ;lnd oper;l ~l on from ;I sing le 5VDC supply. ;lfe all well kn ewn. What
m;lkes our urd d ifferent Is tr'le .1Itr, ur. w. took In tn. n'rdw;lr. des lgn_ Tne CPU urd will
,Iw,ys stop o n ;ln Ml U,te. we alSO generate TRUE SYNC o n cere , to Inwre tr••t tne rest o f
your syst em functIons properly_ Dynamic memory refresh and NMI ;lfe brougnt oul for your
use. Believe II 0' not , not au of our comp.tltors ha... gone to tn. elltra troubl. of doing tnls.

As a lw;lYs. this k it Includes all p;lrls
l

all sock.ts, and compl. t e Instructions lor .,se o f usem·
bly. Because of our put .1Iperl.nce w th ou r 4K k it w. suggest that you ord.r ear ly. All orders
will be shlpp.d on a strict first com. tlulS, oeeters Inqu lrl.s w.lcome o n snts lI.m.

Kit shipped with 2 MHZ crystals for e x isting SooNS m emory . Easily modified for f aster RAM c hips w hen the prices
come down . Z-80 Manual - $ 7 .50 Separately.

Kit includes Zilog Manual and all parts.

You requested it l Our f irst DC operated clock ki t .
Professionally engineered from scratch to be a D C
operated c lock . Not a makeshift k luge as sold by o the rs.
Featu res : Bo w m a r 4 digit .5 inch LED a rray. Mostek
50252 super c lock c hi p, on board precision t im e base.
12 o r 24 h our real t ime format. perfect for cars, boats,
va ns, e tc. Kit con ta ins PC Bo a rd and all other parts
n eeded (except c ase). 5 0,000 satisf ied clock k it cus
tome rs c a nnot be w rong I

FOR ALARM OPTION ADD $1 .50
FOR X F M R FOR AC OPERATION ADD $ 1 .5 0

Huge Special Pur chase

Not Factory S econds

As sold by o the rs !

STICK IT!
i n your clock

in your DVM, etc.l

4 J UMBO .50"
DIGITS ON
ONE STICK I
lwith colons Ind
AM/PM IndiCitorl B U Y 3 for $ 1 0.

BOWMAR 4 DIGIT LED READOUT ARRAY
The Bowmar Optc-Snck . The belt readout bar911in we have ever
offered , Has four common cathode jumbo digits with all seg
ments and cetbcdes brought out. Increased w rsatiUty since any
o f t he digits may be used independently to fit your Ipplications,
Perfect for Iny clock chip, "pecilily di rect dr ive u nits like
50380 or 7010. Also use in freq . counters, DVM's , etc. For 12
o r 24 hour format.

$3.95$16.95
KIT

JUMBO
LED
CAR

CLOCK

$12.95

S LIDE SWITCH
ASSORTMENT

O ur ~st sellet". Includes
mlnl;ltur••nd stll ndard
sizes, single ,nd mUltl
position unlls. All new,
first quellty. neme
bflnd . Try one PKk;l98
and yOU'1I reorder
mor.. SPECIAL 12/$1.

MOTORO LA POWER
DARLINGTON
Back in Stock I

U ke MJ3001, NPN SOV. l OA.
HFE 6000 TYP. TO - 3 Clll. ,
W. InclUde e tr ee 123C volt
reg. wi th schemetlc for power
supply. 5PE CI AL-S1.99

CALL YOUR BANK
AMERICARD OR MAST ER
CHARGE ORDER IN ON
OUR CONTINENTAL
UNITED STATES TOLL
FREE WATTS:

1-800-527-3460
T. us R-.id.... tI CllI CoUeet

214/271-0022

WESTERN DIG ITAL UART
No . TR1602B. 40 p in OIP

This Is e ..ery power ful end
p09uler parL

NEW- S6.95 with dill
LIMITED QUANTITY

5_D. SALES E XCLUS IVE !
MOS 6 DIGIT UP·DOWN COUN TE R

40 PIN DIP . E...ry t hlnq YOU . ..er wanted In a counter chIp.
Felltures : Direct LED seqm. nl drl ..e , single power sUPDly (12
VDC TYP.) . SIll decades upfd own. pre-toaeebte counter, sap
ar ll te pre-Ioadable co mpare reolster with compare output ,
BCD AND se...n seqm. nl ou t Duts. Int. rna l scan osc ill ator,
CMOS eomcenere. leadlno zero blanklnq, IMHZ. count Input
frequ ency , Very limited ql y . WITH DATA SHEET

n 0 2A 2K ERASE ABLE
PR OM'S - $6 .9 5

We te ll It Ilk. It is. we cou ld
ha..e said t hese were fact ory
new, but h.r. Is t he straight
scoop, w. bo ught a load of
new compute r 'leu that con·
taln.d a q uanti ty o f 1702 A's
In SOCk.ts. We carefUlly re
moved t he parts. verlfled t hei r
q ua lity. and lire offering Ihem
on one heck o f a deal. First
come, f lrsl se rved. Satisfaction
9uuan teed l U.V. Eraseable ,
$6.95 ach 4 for $25

RESISTOR

~
ASSORTMENT

% W 5 " end 10%
PC lellds. A good mill
of ..elues. 200f$2 .

UP YOUR COMPUTER l
21L02-1 1 K LOW POWE R 500 NS STAT IC R A M

TIME IS OF T H E ESSENCE!
And so is po wer . Not o nly Ire our RAM 'S fastH t he n I speed ing
bullet but they ere now ....ry low power . We are plell$&d to ot ter
prime new 21L02-1 low power I nd super fast RAM 's . AIIOW$
you to STRETCH your power supply farther Ind et the same
tim. keep the welt light o ff . 8 for $12.95

$12.95

149~5c 14153- 15c
74LS9G--95c 74154-1.00
7492- 75c 74 157-15c TERMS:
1493-69c 74161-95c
1495-15c 14164-1.1 0 Money BKk GlMr,nt... No
7496-89c 74165·1.10 coo. T.xas RlI5ident s Idd 5% f---- - - --------I
7412 1·38c 74174-95c SO SALES CO74123-65c 74181 -2.50 till . Add 5% of order for • • •
74132-1.70 741 91-1.25 post . I nd hendl ing. Orders P .O. BOX 28810 A
14S138-1.95 14192-1.2 5 under $10 . edd 7St. For. ign
74141-75 c 74193-1.00 ord. rs : US Funds ONLYI Dallas, Texas 75228

74195~9c

THIS MONTH'S SPECIA LS!
300.00 KHZ CRYSTAL- $1.50

8080A - CPU CHIP by AMD - $19.95
815129 - 256 X 4 PROM - $2.50

N.S. 8865 OCTAL DARLINGTON DR IVERS
3 for $1.00

Z·80 - CPU by ZILOG - $69.95
MM5204 - 4K EPROM - $7.95

Prices in effect this month ONL YI

74 0o--19c 7411-29c 7451-19c
74LS0C>-49c 74 13-5OC 745 3-19c
7402-19c 741~9c 7473-39c
74LS02-49c 742o--19c 7474- 35c
7404-19c 74 3O--19c 74LS74·59c
74L04-2gc 7432- 34c 7475~9c

74S04-44c 7437- 39c 7476- 35c
74LS04-49c 7438- 39c 748C>-49c
7406-29c 744G--19c 7483-95c
7408-19c 7447-85 c 7485-95 c
741O-19c 7448-85c 1486- 45c
TTL INTEGRAT ED Cl RCUITS

4K LOW POWER RAM BOARD KIT
THE WHOLE WORKS - $89.95

Imsai and Altlir 8080 plug in compa tib le. Uses low power
stetlc 21 L0 2- 1 SOOns. RAM's. .....hich ere included . Fully buffer
ed, drlltlCllly reduced power con5umption, on board regullted,
e ll sockets end parts inclWed . Pr.mium quality pleted thru
PC Belrd.

50HZ CRYSTAL TIME BASE KIT - $6.95
All the futur. of o ur 60HZ kit but has 50HZ out put . Fo r U$lI

with clodt chips like the 50252 thet require 50HZ to give 24
hour time form.t .

60 HZ CRYSTAL T IME BASE FOR DIGITAL CLOCKS
S .D. SALES EXCLUSIVE!

KIT FEATUR ES :
A. 60HZ output w ith aa:UIllCY compalllble to I d igitll Witch .
B_ Direct ly int.rfaces with all MOS Clock Chips. $
C. Super low p(lWeI' eonsumpt ion . l1 .5 rna tvP.! 5.95 or
D. Uses let"t MOS 17 stage d ivider IC. 2/$10.
E. Eliminat" fo'....r t1'1e problem of AC line glitches.
F. Perfect for Clrs, boats, campers, or even fOf portlble Clocks

at hi m field daY5,
G. Small Size, Cln be used in existing enclosures.
KIT INCLUDES CRYSTAL, DIVIDER IC. PC BOARD

PLUS ALL OTHER NECESSARY PARTS & SPECS

For o r ders over $ 15 . 00 Choose $ 1.00 FR E E mdse.
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GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS
~~

Respected worldwide as
the only complete authority
for radio amateur
QSL and QTH information .

• International Rad io Amateur Prelixes!
• Rad io Amaleu r Prefi .es by Countries!

• A.R.R.1. PhOfletic Alphabet!
• Greal Circle Bearings and Charts'
• International "0" and "z " Signals'
• World Standard Time Ch artsl
• International Postal In 'ormation '
• World Prefi x Ma p'
• F.G.C. e xaminat ion Points!
• Whe,e to Buy'
• Telegraphers' Abbreviations!
• OX Operating Code'
• A.R.R. l- Counl,;es Lis!'
• A t You. $arvl"" - Amateu, Radio Dealers!
• QSL Managers Around the World'
• World Wide aSl Bureaus!
• census o r Rad io Amateurs or the Wor ld '
• Telegraph Codes'
• AMSAT - Oscar Users Directory!
• Slow SCan Television Directory!
• Re<:iprocal Licen"",'
• H awaii Inc luded '
• Many Other Features '

- "

----------------------------------

. '"

--.

$14.95

The U.S. Callbook has over

300,000 W & K listings. It lists
calls. license classes. names

and addresses plus the many
valuable back-up charts and
references you come to expect
from the Callbaok.

PLUS SHIPPING

$13.95
PLUS SHIPPING

Specialize in OX? Then you're
looking for the Foreign Callbook
with over 250,000 calls, names and
addresses of radio amateurs out
side the USA plus many valuable,
additional features of interest to
the OX'r.

~-------------------------------------

See your favorite electronics
dealer or write direct for free
catalog to the publisher.

OR DE R FORM
Itom P. i« E"h Ship ping 1"'" Pf i"

u · s . CALLBOOK $14.95 $1.25 $ 16.20

FOREIGN CALLBOOK $13.95 $1.25 I 15.20

Illi nois residents only odd 5% sales tax - - --- -

RADIO AMATEUR 116 kca 00 INC

~' Dept. B 925 Sherwood Drive
~ like Bluff. 111. 60044

N. mo T"..,' _

...dd re" . _

Ci lV _

T",.I
SUIO Zip En<!o..,d _

M." o. (hot S' N". In'''book := _

B'"k h p,,,",," 0"" _



Briefs
from page 27

Amateur Radio Club, will be sponsor
ing an AMSAT net on one of the club
repeaters, WR2ADM~146.25/85. at
2000 hours local time, each Wednes
day. The net will be educational as
well as conversational with exchanges
of information between net members.
The basic objective of the net is to get
corrotete operating information to
new and potential OSCAR users.

In the near future, the net will also
operate on 2m sideband at 145.70.
Stations who are not located in the
immediate area should aim their
antennas toward Bellmore, L.I.,
located in Southcentral Nassau
County. Net control is Hank
WB2ALW with ass istance from Barry
WA2eO? Thanks to WB2ALW.

Duane Hill of Peoria, Illinois, is the
first new radio amateur in the United
States to qualify for a special Bonus
Award offered by Yaesu Electronics
Corporation of Paramount, California.

Mr. Hill, who received his amateur
license call etters, WB9YNa, last
month, entered amateur radio as a
hobby for the first time last month.
Alter purchasing a new Yaesu FT·221
two meter transceiver from Klaus
Radio, lnc., in Peoria, he received a
$25 bonus gilt from Yaes.u and was
also reimbursed for the $4 license fee
paid to the Federal Communications
Commission.

Amateur radio operators offer
many worthwhile services to their
communities and the nation, Yaesu
Electronics Corporatlcn instituted its
award plan as an added incentive to
encourage shortwave listeners, CBers,
and others to expand the ir interests
into such services while being able to
converse worldwide.

The idea of a 2 meter SSB OX
contest proposed and promoted by
Yaesu Electronics Corporation has
been put to rest by the FCC, Yaesu
had p lanned a one month contest in
Apri l that was to have offered thou
sands of dollars of prizes,

When the company approached the
FCC field office in Los Ange les several
months ago, they were told that offi·
cials there saw "nothing wrong with
the idea." On that basis, Yaesu began
to deve lop the contest. Early in
December, they wrote to the FCC in
Washington asking that the verbal
approval be confirmed in writing.
Nearly a month later, after receiving
no reply from Washington, vaesu
National Sales Manager Glenn Malme
W60JF called the FCC and was told
by a high-placed official that the
contest would have to be cancelled
because it was "wrong to give mone
tary reward to amateurs for doing
what they normally do."

Yaesu immediately sent a memo to
all dealers cancelling the contest and
attempted to pull ads from ham maga-
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nnes, Because CO went to press early,
the ad will appear in that magazine,

The co ntest was to have been run
and results verified by the nationwide
network of Yaesu dealers. Malme told
13 that the company was disap
pointed because of the large ir west
ment in advertising and printing. He
said that, "Possibly t he idea is to
qualify hams for sainthood after they
become silent keys."

Allied Electronics is offering its
1911 Engineering Manual and Pur
chasing Guide to 13 readers free! The
book lists hundreds of parts: indus
trial type electronic parts, corn
ponents, supplies, and equipment. The
19 77 edition uses metric measure
ments on many list ings for the first
time. There's wire, cable, solid sta te
devices, test equipment, resistors,
trimmers and potentiometers, trans
formers, switches, timers, connectors,
relays, tools, capacitors, new solar
energy products, and even a micro
processor. In all, 212 pai}es , " and
free for the asking, Write Allied Elec
tronics, Dept. 77-F, 401 East 8th
Street, Fort Worth TX 76 102.

Genave is modifying GTX -202s at
its own cost, alter "the advertising
department got ahead of the produc·
tion department." A letter from
Genave Executive Vice President
Claude Henderson WA9Cas went to
ail customers: "We goofed. Our
Advertising Department got ahead of
our Production Department on the
GTX -202, and we adve rtised some
features which had not yet been rncor
porated in the rig. If you return your
rig to us, we'll rapidly modify and
update it fo r you. P.S. We'd like to
give you a set of rocks to offset this
inconvenience. Please specify your
choice, and if they're in stock, we'll
install them while we have your rig."
An internal memo released to 13
warned employees at Genave: "Let us
not goof again by losing radios,
charging for crystals, or taking three
weeks or longer to turn t hese radios
around." Need we say more?

In the best ham tradition, Art
Householder K9TRG, president of
Soectrontes in Oak Park, Illinois, left
the hospital and proceeded d irectly to
the store after suffering a stroke on
December 28. In a discussion with Mr.
John Perry of Soectroncs. it was
indicated t hat Art "will not be kept
down" and is ready to return to work,
However, he is suffering from slight
paralysis of the left leg and requires a
crutch to move around the shop.

An 800 channel hand-held? It's
about to become reality. As soon as
FCC certification is granted, Wilson
Electronics will start mar keting the
WE800 synthesized 2 meter portable.

The rig weighs two pounds, measures
8 '4" by 6 %" by 1 7/8 " , and features
an internal nicad pack that gives out·
put power of 2 Walts. With external
de, power jumps to 12 Watts, The
CMOS synthesizer c ircuit features low
drain and covers 144-148 MHz in 5
k Hz steps. The price has not yet been
announced.

Wilson has also announced a line of
crank-up towers' the 64 foot SST·64•
guyed four section, the TT·45 free
standing two section, and the GT-46
46 foot economy tower, They are
priced from $2 19 to $375,

The new Wilson WR1 000 rotor is
the largest amateur unit on the
market, capable of turn ing over one
ton of balanced weight. Suggested list
is $429.00,

The Barnstable MA Amateur Radio
Club, located on Cape Cod, is cur
rently raising funds fo r a station to
commemorate the 75th anniversary of
Guglielmo Marconi's feat of the first
two way radio transmission between
the United States and Europe. The
ori ginal rotary spark gap station was
located in South Wellfleet MA. The
historic transmission too k place on
January lB, 190 3.

The club plans an all band ope-a
ton that should be ready fo r tests by
this year's field day. Amateurs in
England are setting up their own
station.

Commemorati\fl! envelopes are
being sotd at ten for $1.50. conmbu
tions can be sent to the station's
trustee, R.J, Dohe rt y W1GDB, RFD
#1 14 Pine St" Sandwich MA 02563.

The Rochester NY hamfest, largest
in t he northeast, continues to grow.
The 1977 event, to be held May
20-22, will be three days long. The
program will be mailed to nearly
10,000 people who have attended in
recent years. Plans call fo r a Friday
afternoon flea market to continue
through the weekend outdoors, with
an indoor f lea market open at the
same t ime . Exhibitors will be set up
all day Saturday and Sunday in the
Rochester Dome Center.
Ra Ra Rag, bulletin of the Rochester
Amateur Radio Association.

Normally most of us think of safety
in t he ham shack as watching out for
high voltages inside of equipment, or
determining its potential points of
appearance at unplanned places due to
possible component fa ilure. In this
particular instance, this is not the
case, We are considering safety with
regards to the mobile ham shack, with
safe ty of t he shack of prime «ncor
tance. How many times have you
missed your t urn-off because you
were too engrossed in a QSO? We all
probably have at one time or another,
Good thing there wasn 't anyone in the
way at the time or we might not have
"seen" t hem!

Besides paying attention to the
driving (it might be better to leave the
driving to someone else]. you need a
good mounting locat ion for your rig,
being sure it is stable Ii.e.. it won 't fall

on the floor), and within a com
for table reach of the normal driving
position.

A channel switching knob shaped
so you don 't have to look to find the
frequency, and can go by feel, is
highly recommended.

A touchtone pad is even more
difficult to operate if you need two
hands (who's steering now?!}. It's best
under these conditions to pull off the
road completely to make the auto
patch call. If a cal l is that importan t,
it's worth stopping for,

So, in conclusion, use common
sense and keep the mobile shack and
its contents a live. We know of one
CARA member who was distracted by
his rig fa ll ing off his front seat,
managed to take a half inch off a
telephone pole and about $700 out of
the right side of his car, breaking a $3
connector on the rig, So keep your
priorit ies straight!
Reprinted from aRZ, bulletin of the
Middlesex (MA) Atn.'lteur Radio Club.

Those of you scra tching your heads
over similarities between the October
13 article, "The Hybrid Quad," and
"A Hyb rid 20 Meter Duad" in Jan·
ua ry, '77 QST, scratch no more ...
they are in fact t he same ar ticle by the
same author. A letter from League
headquarters apologized for the error,
pointing out t hat the author had
submitted his article to both maqe
zines at the same time. A word to the
wise" ,

At deadline, FCC sources told 73
that the WARC comments deadline on
t he t hird notice of allocation pro-
posals (see Special Report, February)
had been extended to February 7th,
with a reply comments limit of
February 25th. A petition from the
National Association of Broadcasters
(NAB) for a 90 day extension was
reportedly the reason for the new
dates. On the allocations front, our
sources say that there is some hope
for improvement at the HF level,
namely in the 10 MHz range. Chances
appear good fo r a 200 kHz sharing
arrangement with fixed services at 10
MHz, based upon the lack of usage
there, lncidentaliy, of our assessment
"The WARC Disaster" on the
February cover, more than one FCC
official said it was reasonably eccu
rate, considering the WARC situation.

Broadcasts from station WWV in
Fort Collins CO were terminated on
20 and 25 MHz on February tsr. It
had earlier been reported that breed
casts on 2.52 and 5 MHz were to also
be d iscontinued, but John Milton,
WWV Engineer in Charge, told 13 that
the decis ion was made to retain the
frequenc ies after comments from
users indicated a heavier use than had
been estimated.

Congratulations to the publishers of
the West Coast DX Bulletin, located at
77 Coleman Drive in San Rafael CA.
This informative weekly newsletter on
DXpeditions and OX conditions has
passed the 1600 mark in circulation.



SPECIALS

Dual Ranee DIGITAL Voltmeter Kit
otu ,2 Vults DC $39.95 Complete Dto ,2 Volts DC

6 Digit LED Stop-Watch Kit
S,h'Tim. $29.95 complete 1I,Ior Tim.

8080A MIC roprocessor $19.95 ea.
21l02·1 low Power SOONS R~ $1.95 ea.
.6~ Display Common Anode or Cathode $195 ea.
.5" Farrchrld Display Com. Anode or Cathode 79~ ea.

(Same as FTK 0001 & FTK 0002)
,8~ 3\7 Digit Display Module (Seme as FTI\ 00 10) $540

LM3401Seres sees · 5. 6, 12. 15 & 24 V(aosl ", 01l\~\1 s~t\a\ 79C ~
LMJ09II . 5 Volt R~iu lalOf . Ra , lheon 19C
LIl41410p Amp ' 4 Pill D,p Pki 4 101 99C
2tH055 NPN lranSlslor TO·3 Pke 59«
2N4904 PNP (com~~nt 10 2N)()551 69«
25 Amp . 200 Vol! Fub Wawt Brodee $I 49
10 Pk - 220 POW" la b 11Storl. 'lPH & P'lP A$Sl $I 49
15 Pk LEO's Asson~ Sila and C(lIors $149
B'-Pola. lED R~/G'Pen $100

Sl 95

KIT IN CLUOES
• lalnl rt(hnoq~ Inter"t MO$ Chi p ' 1205
• 32768 Mfit C' lstal • Vi/lible Imnmer Cap
• 2 mini sIode & MOM ptl S..'lcllf1
• 3 pa,,,!6 d'irtsj Doublf D'ert lEO o.Sj)la ~ s
PC OO _R lor lboo~

fiand held U5t dtsIened 101 above

fE ATU RES'
• Sim ple construct,on need ltli on l ~ the parts hsted below
• Smlll enouih 10< hand ht ld caSt • 'l eed~ onl~ ] _A celt bantlln

Clock Kit Accessories

fUTURES:
• 60 Hz output • LowPower Ora.n • A c c u r~cy
• Sma ll see • Direct mtedace w,th ~ I I "IDSCloc kCh,p~

BIG-BRIGHT - .5" LED ALARM CLOCK
6 DIG IT AC or DC or ElAPSED TIMER KIT

$19.95 Compl.t.
• PC Board Drilled & Silk Screened (Includes Xlal Time Base CirCUitry)
• 5375 Nat. Clock Chip & Fairchild Displays
• Includes EVERY pari req uired for clock and all options except Cabinet

and Crystal Time Base components. If desired, see below.
• Brightness Control . 24 Hr. Alarm w/ snOOle
• Freeze teat. on every mode . 0·60 Mm. Elapsed Timer
• fteld Tested over 1 Yr. • 12 Hr.• 60 Hz oper.
l ost Important - Complete Instructions. schenancs PICtorials. layouts
- everything IOf trouble free assembly
OPtiON - XTAL Time Base Components · $2.95 when pu rchased w/ clock

Wood.1I Cu• .••lnul,L ind of ill" SU M! IIch
ueenscn . 6 5/16" W l 2 9116"' H I J 1116" 0 f""- Mateflal)

" ,. ,, 1;1$5 Cu. (Ch · 81, Wbite. Blut . & Smoke) mer f ilter n ,oo nch
D.mtllsoon~ - 513/16" W I 21 /4" H I 5 318" 0 (L, M~lell a l )

IndtvidlYl fi lter$ . hd. Smote. Bilif. Amber ud G,WI $ 60 tlcll

60 Hz. Crystal Time Base
for. Cars. Boats Campers. f ield Use

$4.95COM"'"
kIT INCLUDES: PC Bou d Or~1ed & S~;, Soeened
Cr~~la l, MOS 11 Slage Divider IC, all necei ~ar ~ ccnpeeents. I n~1 Sheets & Specs

AC/OC - ALARM Clock KII - 12124 Hr.

17 50 qllinh,1'f'S 16 50 qlliltl'll'f'S 01
. otiS . ""

• Features utest Technology DVMchip set • Non Clllical Comp
• High NolSo! RejectIOn • Acculicy 10 wllhln 001
Conti.ns - PC Boards. 4·lari! 50 fairchild Readouls. D ,spl a ~ Olive's. Op·

.Amps. Invt rltr. all eecrrooc coeo. S• •rcees. Pots. Complete InstllKllOns
aod Seecs. & DVMChIp Sel
ReQ lJlft~nts Po.er Supply w/.SV. • 15Vand 15V

The LS LINE of TTl
low Power. Hllh Speed Schottky. Factory Prime

oL-747
By

litronix
(Prime)

$1.98 $1.79
(For 1 to 5) (Over 6)

.6 inch Com. An ode

• Your chciee ot DIsplJY Colots • Red. Grun. Blue. Am ber
• DIsplays HIS & Min S.." tch 10 Mon & Sees on Command
• AM / PM lodlutlon • field h'sted tor 6 monthS
Tile kit Will onc lude a 5316 Nallonal Cloc;, ChiP, 4 Hourescent D lspla ~ tubes,
all eiectremc components. swucnes. controls & compe te mstrucncns. specs.
etc lor clock and all ophonal Features Ilther parts -ecweoor It cesneo are
as tollows
• PC B(l<Jld. pnueo & SII ;, Screened to' Cloc k & all opllons S3 00
• X'ormel (for ACoper I - Sl 00 App ISCR output) lIme' kll - SO' 00
• Speakt r Alalm 11 ,1 - S2 00 Counl00...0Uurn otf) llmer m-, SO' 00

NalionalMAlOOIA Digital Alarm Clock Module
includinl Power Supply

$9.95 compl.t.
• 4 Digit 05" Display • Brightness Cool. Cop,
. 12 Hr. 50/60 Hz. oper. • Alarm & Snooze Timers

Blinky/F lasherlTiming Kit
$2.50 each 5 for SlO.OO

kll H1CI,cln :
PCBoard.555 ',,"tr . d com ponents . fIll aConnedOf tora '1'J Ban"y

74lS00 - 29
74lS02 - 29
14LS04 - ,32
74LS08 - 29
14LSIO - 29
741.S11 -33
741.520 - 33
7~S21 - ,33
141.S22 - ,33

741.SZ1 - .33
741.S30 - .33
741.S32 - ,35
141.S37 - .35
141.S38 - 3S
141.S14 - ,50
7~S90 - ,90
1~SI32 -90
7~SI38 -90
1~SI 39 -90

74lS155 - 1 10
14LSI57 - 1 10
1~SI60 - ISO
741.S162 - ISO
741.5163 - 150
7~Sm - ISO
741.S25l! - I 25
741.5367 - 90
74LS368 - 90

HOBB-Y-TRONIX. INC.
BOl 511 . Ed ison. N.J. 08817

Orders must include Check - No COD's. Add Sl,oo hand hng
for orders under $25 00. N.J. residents - add 5% tax .

OutSide Continental U.SA , please add postage,

Plastic Unijunction Transistors
By

Motorola (Prime)

Type MU·IO
Similar 10 2N4870

10 For $3.59
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REQUIRES
NO TOOLS

CII'IU IIOI un " I
1011"1 ' IUICE Fn

l \lt, LII

HAIURfS,
.Eo_ ..., 1<*1.-.cy .......... 10 500Mth
.High ....... . ; ..ty (is-V !ylsicol 4.5OMthl
.0101';" h; "'f b, 10 100 l. cf, .. loe ' ciIl.
.PI"" di"".l, _0 ."... i""",
.C I • li •• looly I I X I I X 21 i ........ j
.Coooplot.l, lecl _ .-'-<1

....500 SSI'.9S

ttQaIY _WRAP-3D I1on6y I1Hl. ' 001 to ... I~.
..__ 30 _ ..i, SS.95

SNAP CLIPLITE

0t~
) INSERT LED

m lLIILl ll I UNSP~R E . I RED ·CREEI ·IIIU . eu u I HUO'

":L1PlIH
C....,lnotion I.... and "'.....'Iog de.l.e Ia< 1 1.3/. LED.
Tho CLiPlITE e""'l".. 'ho benofl " .f 'h...._ nt LID
di.pi., ponol .......ntiog _ ,hod. and .ilmlno'" thoi, d.l·
1<I.nd... Roc;ul, .. no .ped.1 '0011 .nd I••toll. I" 6 ••con<I.
I•• 2SO· hoi•• SO"",I.....,..... l",tollo'I"" . .,Iuo••nap

ClIP1.IH, 1_. LID. A""lIabl. in " _ "" rod. g......
.......... doc, on<! ,.11_. Speclly col .... .." mi A.

5/S1.00. lQ/Sl.90. 2OI$3.SO. SO/V.SO. 1001$13.50

UHF PlESCAUR
Tho 1 PS-500 UttF p'""ol.. aI_ dl,eell, on.o ,_
/toq cy CQo,O'I'" to ."'on<! i" CQo,O'Ilioe ,_ '. 500MIIZ
or I. ~onns ",.11 .. Itt. all 01 r.._, CQo,O'I-
.... ' "",Iudl...........-t>r.... '1_. Tho /toq....ncy of
VHF _ UHf ''''''<:<0'''' 0<>'1 be _11, -....rod b, _.1,
conroocti"ll • angtt. .f ..i,. '..... Input j...k of .... PS-

"".

OIi. •.,....CHI,'.iE
•.1 ."·0

TtHIL ('ORMJR.,TIfJ."·

If YOUR PROJECT TIME AND MONEY ARE BEING
BlOWN AWAY IY DElAYS AND tfIGtt PllCES--·
• ••• •• MARCtt ON DOWN TO TItl_TEKI ••• • • • • •

tIOtIY-WlA~ TOOL
.......,.~... ",Itt. ","I._I. 3D II" bit _ .1_ .
lIMo .._ C _I.. (_ i"",I""'). Lq,o - .
""I, 11 .... WYop ......d DIP oocl......... b..lh In
cIovico to ,.._ 0_"" """ll. Pi••af ""'~. posltl ..'_""11. O....llty DOnI""",I"" """.....1 ,
.-100"",,000. 1W-63D ···S)of·95
nn. 0 50' roll of ...1.. _ 1, Itt. ooch toolli l

( ,

DA TA BOO KS 8Y NATI O NAL SEMICONDUCTOR
DIGITAk . C.v." TTl . DTl. Tri. S'... ..,e ....... SJ .95
LINEA R. Co••" ""'pllll .... , p"-~. <>p._pt • • • lA. 2~
LINEAR APPLICATIONS VOLUME I. 0...... of
opplIGo""" not.. on<! ,••nnie. 1 brl.f, co..,i"ll 'he
UI. 01 _. ",gul.''''' ph"" I""kod 1<><>pI and
0...:11. ""'PI SJ.25
lINf!!R APf'lJQ:110NS VOLUMf II. lo1e.. up ..-h...
Vol, I I.ft ,ou-_AII ,ho I..... li_ de.ie...
.0. 1""\1 I,h Vol I I"'" ho••• g. _ co 01 """-
11=+1"" dot<> "" ............ I<ltl, d <ltvle.. <II 11
os r>oW .,.... j , _1"lI $3.2~

~ e;.,to., Alp fl"",. _h.." ••'c•••. ..•• $3.00
VOLTAGE REGUL,.I.TO!S. A,...... /., """- .......1"lI
........ ,uppl,. C I..........., i"",I l1oe .,,,,,,fo<-
.... flit , rogul c SJ.OO
MEMORY. ,.J., "" MOS _ a;pol _I RAMS
~ PROMS _ docodw/ •• " 10" $3.9~

IN!ERfAC£. eo-. _ ipl.<ol drl 1 1 _.
10 "_ dri_I"".i.... -r _ d""k dri ....
_ dilJOIG)' <1<1__ <>pta SJ.9~

SPECI"'l fUNCT IONS pAIA poole C"".ol de-
toll..,; InTo<-ti"" fa< ~IJyI"ll .-I _I,I"lI _ cio l
"""'" /;.... buf'-o. d ock .; _lOll 1.-. _
PIA-AID e"" Q<Vduch SJ.25
"'LOIO ~N08QQK ~I i led dlo<:>oni .
i"",ludloe c""",lo.. doIig. fICII".lc..l .-1.. ......,.
...- .f cudi...Itt. _I -W """'...... SJ.2S___ ___ __• SPEC IAl • __• _

0"1'" KlOKSttflf • ...., .. 11 _ af NeIII 1 Doto
booL 01__ SS.IO I II SJO.OD
fAil booL thlppocl ppd In US ..... ,. fo<eign _
~l.... ...:ld th.ppi"ll "" 1.5'" _ book l

POWER FETS
N_et-...ol ;."'__0__" __ ....... 10.. ..... boo ..... In
. .. I'chl"ll __"r. high """'"'. high ...., _
11 1'1 I .

. No , """'''OJ'

.N . ooconoby brook4ow<>

. CMOS logic _ ,Ibl. I""'"

.No ",Inooi', «..i....""'C.

.Hlgh ...., ,.. I'chloe (. _Soc ' )'l"i co l ... I ........If
. Hlgh II....., ' ......f.. et-oc,.,I,'la

Mo k.. _, .1"",1. high POW" ... it ch.....loy _ ..I.....id
dti .... , elroel"" cudl. po". _. ~F _ . . • .. .• te .
VMP_l 6OV. 25W (10-31 S9.75
VMP_2 6OV••W (10.391 S6.9S
Spec and oppIie.'I"" ohoo.. fa< .I th..... . . .010

o

o

(J,mp.lete

o

o

· -.. ·o_ .."....... ,,~,
• T_". , _" ... 'M ' ..'"• .... .. :lS eo._ _ •
• ,~ > 'OOC,,_·....._" , -· """" ....,'.. ,,"'- " ....·._ ..",...C_ _-I). _ 000 , _ __...''''
• <>-000--$0__" .. 10••"",00<'• _ _ e-_ to _ .._.·uv
• .... _ "_ .. · 01". .. ,tO '"

MCI"33 SiNGLE CHIP 340IGI T AID
SI"lII. chip C<II"bI... B__ CMOS digl'.1 10 b<;"lI you

.....;..1 , •• DVM _ooch . lloqul,I"lI ""Iy . . . ..""'1
poa'" 1I1,.......rtt- gl... you, ""'" pol",lty. out•
...... •i"lli• • • 1._ ,.f.tt>et. a.w ~I"". 0 .
............. liral•• 2~ ............... ,.. __ or><! .05'4'
I COIoO"I occurocyl l00 "V.....l"'I"". 2"'1. DI P.
MCl.uJ3P ,'" 'f'OC' $19.SS

,.,,-.HX13 17VOC kot_i..;l...._ Clod< MocIvI. -=-
bl... "'"~ _""'Ie MOS/Ul dod< c',cul' .......
digit 0.3' .-~ "_ d , ... 2.rH1 MHZ
...,....,1 _ '--;"IiI = , . "'~I '0 f a """",I... dig"_
..I clod< f'Of I2VOC opp,,_,..... Tho 1••• full, flI"CI-tact'" """.... .....-i.. "-I.",, _ bGt•..., .......1 COO1*

dl.l ........,th 01_ koopi"ll _, ...oi.....t d_. '. 'N . .0."'""",-

•Ic " ...., brlgl>t_ control logic bl......... th. ,Ii . I.., ..,tt.
111"' " '''' off. ,......,.. b<lgh._ 10 33'lOio .. ,tt. pori. '" ""'"
1_ "" _ fc>I lowo .... cItIoh 1_ dl....'''lI cont,ol ..H' ''lI .
Tho dl.l.., '-<>,..... 1H<l,oe .w.. bl""k,"lI orocl ........ bll..l< ·
1"lI co l"" ",,'i.", 'ndiO>t... Dltp l<>y ...., .. oc.l_ad ...ith
' g.I .I"" off .. pori.~l Ilgh....II b, d<ll'''lI di",lo,
...itch••U_I"lI ..1.1_ pow_ conwmp'i"". All y"" ...:ld
oro ,ho ...I.ch.. _ a ,_ chol<:<o of Iiit.. fa< .ho "Igh.

g.... d'."o,.
,.,,-.1003 ,.h ~c••.• SJ7.SO .• ••...". 001, •• ..60'

3 DECADE (lieD) COUNTER CHI P
MCl.S53II CP conal 01 3 .....,.. odsIo .. lggO.-d
~ 3 """" I<JIc.... _ ..II ......
"",IIipl_ , TTL ~Ibl. ou<puto.
MCI.t5S3aCP SII. n
Spoc "'"" S.6O

REMO TE CONTROL n AN SMITT ER. MC1 U2 2P i . a 12
cho"".1 ulhO-oonlc ,_ . con'ml ,,,, ,,,,,, III. , I . C . CMOS
"". II " ,. POW" .nd ""I , ° I....... ,nol po"l.. compo.
.... . ApP'lco,l"", I.dude TV "<:<01••,, . ..eu,I ,y cont,o'. ,
toY'. Indu.,d ol """"a'. OM I.ek.. 16 pl. DIP pl..t le pkg.
MCI44 22P I, h _c SlI .l0

LMI889 TV VlDtO MOCll,IV.IOI
rho lMI8e9 I.....g ood to l~ oudlo. col", "If....- .
_ l_.....co .."..... ,. "'" __ '.-iftGh of a rv ....
co'i_. I' conoi .... 01 0 .....,.d ..J>cor<lw _111_. chrc-:I
~I. _111_ ~ =oduloton. _ I. f
_ III ....... _ -odvI f'Of r- I...._vtl f d-wool, .
Tho lMI889 01'-0 01 I "'~"" "- VII'., __•
......~ .... ,;.,;;1 _ceo t<> boo 4i....,... "" blad<
_ ..+.1.... c:oI<>< TV --'...,
lMlll89 .. Ith 16 _ of ",",0 t9.9~, ...... ""Iy. $1.00

MC6~2~ REMOTE CONTlOl ~ECfIVER

lho MC652~ I•• 22_eho.....1 ,_. e"".,.1 ."".1 cI.cul'
d..ignod fa< "' . I" .. I••i.l"" ,""., induo,ol.1 ,.......
e ,.I•• ' It, e""t'ol•• ,..jl e. I , .I.e',,,,,_
ic _ ••nd .1,"11", """l lc"'I ..... Tho <I .cul'l. in'ondod I.,..
"" .. ith .... MCI.u22 ,_. """"01"""""It..,. C...... I.
711 pl. DIP plOltl c "".k_.
MC/I~25P "'1'" 6 pog f .""'••••..•.••.• tI8.38

tRI-t€k. me.
M22 ncet n OQO "venue.
otencate. "Q1Zon" n3D1

pl1<)tl€ 1>02 - "1-_

w. po, wrioco ohippi"ll "" 011 _ SIO US. SI~ I.,..;g.. in US "'""'.
PI_ ocId . ..... /., r. ..., elaos or ..,;1. Eoc_ ... 111 boo .. I~. Q<doe..,
_ SiO. ocId SI 1".n,IIi"ll. PI_ ...:ld SOC 1_ . Moo'" d-9" _
8o<ok _ lao oonlo _lc_. l S20 ..1. 1_1. t.l........ """" -r boo plocod
lOAM ' 0 5 ,3OOM doll,. ""'" ."'" Fr'. Coli 602·931"'528 . Check .-,
-.-1<:<0 card or .- """'" f'Of _ I.... "YO" pod<od witt. __ or><! •..-pI...
. loe"""le = _ ..,...



I~I
l\IO' C OOSPl4 Y 1001' OOSPl4'

KITS ARE COMPLETE ILESS CAlllNEl f WITH PC BOARDS, POWER SUPPLV, IC & SOCKEl 16 TRANSIST ORS, 9 SW ITCHES
AN D A LL REQUIRED PARTS. ALL 1001 KITS FIT CABINET I AND A CCEPT IO PTIONAlI QUART;!: CRVSTAL TI M E BASE KIT , TB-I

UR TOP OF THE LINE KIT FOR Tt1E BUILDER THAT WANTS THE BEST, A TOTAL PACKAGE, FEATURING 120R 24HOUR TIM E _ 29.30·31 0 Y
WITH ALARM, SNOOZE AND AUX, TIMER CIRCUIT

Will alternatetirne lassconds) and date (2 se<::onds) Of may be w irlKl for t ime Of dats display only,
with other functions on demand, Has buih·jn oscillator fo r banerv back·up, A loud 24 hour alarm
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators, Includes 110
VA C/6OH, POW'" pack with cord and toP Quality compoonents thfough·out.

CQIlIPlEH K'T WITH YO\.IJl CH(llCt Of OOGI T..... OOSf'LAYS

KIT ·7001BWITH5 · .• " DIGITS . • . . .$39'!l5
KIT · 1OO1C WITH • . .5" DIGITS &

2 - .3" DIGITS FOR SECONDS , ..•.. . M2.!l5
KIT - 7001 X WI TH fl •.fl·· DIGITS , .MS.!l5

Approx. Size:
1%"H x4'Wx4%"O
• • .IU...o A~ lifO 1.10" M HO"O 1110 I'llTiIl 1.1... wont Cll DIU Ill...
• NT T1IoII_ F-r'voA "'001:" SWTTCHII • 11/314-"'. n "'E _AT
• IJTYLIIH CKAIlCOAI. OIlAY CAR OF liIO~oeO HIGH n ..." I'VlITIC:
• .1l100E _II I""'" CIIlCUITJIY _ T'lfI>'O WillE NO I'OLAIlITY HO(lll·lW
• 0"'10""" CONNICTlOfll TO lLANK OIIP\.AT IU.._K... Off ... e.o.E,," ,f
• TOf' OUAllTY I'C IOAIIOI It OO"'I'()" I NTI • lXClll.f NT .NP IlUCtIOHI
• IiOU''''IOG . " ACOf'_~ij"'D

. ,T eD, ~. " . VAC
COM'UTE K'T ~f4 ' Qll ~' __~..
I~ Pi __ WOOl. "~I t.o. .AC-, .,~ f4.

usn .euo ,. _.0 e TilTED .~ • • Qll ."Y7II" ......
0IlDl ~ ••, mn,~i.o _~I""' - " ---._ ..- ~--...... .... ' ... ..~ "-

-~: ,_..
.......111111

LARGE .e- DtGITS!
ORDER KIHI50-•

AN INC REDIBLE YALUE!

- KU _eso·••m furn ish e comple,e se l 0 1 clOCk componenl, e, 1111".
Theonly Mldlt lonallTem, oequlfed a.a a 7·12 Y"C t ..n,lo.mer• • c irculi
bo..d and a cabinet. II dHire>d .-

PRINTED CIRCUIT BOARD FOR KIT 185D·4. SCREEN PRINTED
DRILLED AND SOLDER PLATED FIBERGLASS $2.95

MINI· BRITE REO LEO'S l FOR COLON IN CLOCK OISPLAYI Pkg. et s-et.oo 1§!¥-~~~~~~~~iiiii1:E"i'ijii~~~;;;::=
M OLDED PLUG TRANSFORMER 115 / 10 V A C (W ITH CORDI •••••••••••••. $2.50

'lO Tt f_ClotO-.boo _ .... _ l"C _doo _d-.beeutte__
... IIISO" _ ......._ ~.

KIT IN CLUDES
• IN STRUCTIONS
. a UALITY COMPONENTS
. 50 0 ' 60 Hl OPERATION
. 12 01 2. HR OPERATION
"~ED_F"O'__ . <OOO\.~1

1 ...f,l!iJ1HJ••,.. C.... ' 2" _I
13 T,. •
3~ ~&.xZ..-, ~ ' ...'oo.2" __""IC__..

JUMBO DIGIT '995
CONVERSION KIT . ea.

Conveor~ 6aiT LED dock 10
... !>··~.k~~6-.!>""

PRINTED CIRCUIT BOAR DS 10<
CT·7001 K'IS sold __ lely ."..;m
assembly info , PC Soa."' ..e dnIIed
~ 'l>e,g l..S . , sold", plal"d and
""•......eel _h comoonenl Ie"",,! ,

Spec.fy l",7001 B,CorO . $ l .95

Tn.PHO.. e FO..... .u
O;(>IOAIlII

8Y O>_ ",•

6/128.' EF-21360 • •

25 AMP BRIDGE
$1 .95 ea.
31$5.00

100 PlY

'23: 2/'45.

CABINET I
J··H.&l'·W.5%"O

CABINET II

S••C l ..OL
' ... ' OlU .. ..411' 00

OP .....PS
J.--I loo

Xl i TO ~

109 TO §
141 DIP7., .. OlP
7<1 TO S
74 o<P

PRESCALE

NYLON WIRE TIES
II"T I£ ,Wft... 1 IUS
' '"TlE Wft..~ lroS', /!;

MOLEX PINS
~Efl Of 1000 I .50
S 'R,""" >OD 1 :15

TR..NSISTORS
m m2 10 ,.

~rrn +!o ~21<:1415 T 91
2I-J J700I T 9.2
2No.oQ(l T 9.2
210"~ 1 9.2
2I'<Q09 T ,9.2
N40Ql ' 9.2_ M

2IOSA§1 .. J'"
DIODES

... Ql2 . .. 100"" 12 11,00

... ens ' A, 8Xl Pnt 11""00

... oOJ7 lA. '000"'"' 1lI..',oo
~EC ' 1F1E 1l2 !>A, '000 _ . '. 1 00 .-£',
.." . SOl. SOG/<..... lllt l 00 ~
"".,.. SO~ SOG/<AL 2lYI' ,oo '0 <()II 11 00
OU C 2tN • S1.00 '00 <()II "flO

LINEAR
[,(6 TITlOEIl 2;" 00
_ OU..~ TI"'UI !lfi PC TRIM
_ Pl~ ss POTS
see .liNCTlO.. GE " 1.75
561 TO" E OECOOE" us

TRANSISTOR SOCKET
TO·511 e GOLD PIN S

5,1100

LEO ORIYERS
7..., 1 115,- .
1S491 «;- .VOLTAGE

REGULATORS
~... 3D!l H ' 0 ~ 1 !lfi
~"'3D!l ~ TO] 1 :15
1IIlr. T". •
""2 1"" 1 :15
" ' 2 TO ] 1 !>G
"1~ TO ] , 2(0

"'~ TA" 1:15
111. 15 rc s It;
JI20I TO ] 1 2(0= OI~ ~
7lJ re s ~

" OM
170~ E Poom n ,.
~20J E P' Om n ,.

SWITCHES
ROCKE RSPor 8 ' 11
MI"' , S~I OE SPO T 5111
REG S UOE OPOT 6'-' 1
Pli SH 8 li TTON N 0 ] -' 11

... ,N' SP01.1 Xl
TOGG<E 0 '01 1 50

Ie SOCKETS
....5 1,201 2S 100

8 .... 1 22 1 20
W :15 22 2D
II l'2S ZJ
1I]1l'1!S
;lO 5(leoo
11 1IO !if> 50
... ~ 10 •

XTAL
]s-..s "'Hl , " •

..... !oJ12 I '.

...... !oJl. 31(,

...... !031!1 .." 31(,
CT·1OO1 7,!lfi
cr ,1(l(g 13,95
S()J!IO ] !lfi
M"'~ H O

SCHOTTII Y TTL
14500 • ~

' 4$0' O(l
7450)11 !6
14SQl; 1IO
14SO!I !6
74S 1g O(l
14Qll 5(1
10512 e
70SCI e
"~ ~
7O~1 !6"- .,- .
70514 •
7o.5~ 1 ~
7OS11 1 5(1"- .10.51111 •
145112 ,95
145113 HO
70S'" !lfi
7OS1D 1!1
145134 It;
1051:' 1~

7OS' :\9 l, fIO
'.SI ~1 195
14SI ';3 U8
74S 1M Ull
7'51511I 1 .
105151 ,1:/
7OS'~ 2!lll
14S11' no
1OS11!1 250
145'" 2.
....5 '1:1 1.
1OS2S1 2 ~

DIGITAL
CLOCK IC'.

SET O' e ' NO J!I9
won ; "'li~" ",U PC
aOMO _ 8!lfi

FairdUld Super DiEtt

7~~~·35.9
IIl/l e- c..a.-"I . ..
....... F"li0-70.

951 ... 10/11 .50
1001119.00

f!l7-SEG
LED

~'" ~"illS °o<?
Form ''''~fN/''''''

Socker.
10010.$1 .25

Ru lof 1000· U .$O

SEE THE WORKSClock KII
Clu, P,..lgl.. S lend

Ki tI850·.Cp r~~:;;;~~
. 6B'g ,. ..d,O'"
. 120, 24 hr , time
. ) HI s witc hu (0.; kl
. Plug I 'ansloom...
•.l!L pv1s 'n<; IWed

PIe" o las ls
Pre<ul & dn UecI

SIze; e··H .• "" ·W,3··D

A SUPER LOOKING
CLOCK I

PLEXIGLAS
CABINETS
G'e.l tOf CloCk.
Of any LEO O'o,tal
P'oIKt. Clea,·ffl!'cl
Chess SsetVflS~

Beze. t.o l7><: .ea~

DOn' ,,,,f of c.g,tal
d"o~"

Block. Whila Of
2%··H.5'W.4"O Cit.. C_
ANT SIZE1COLOR .&.50 .. 2/-12

RED OA GREY PLEXIGLAS FOR DIGITAL BEZELS

3"". 6 '"0118'" 95' ea 4/-3

@~ELECTRONICS. INC.

ORDER BV PHON E OR MAIL. COD QRDERS
WELCOME. l $ l .00 CHG.l O.ders Under $ 15 Add
$1.00 Handling. Fla. RlI$. Please Add 4% Sales
Ta> . A q P'eoaid O.ders Senl Postpaid W othin
Continenllll·US A.
OTHERS ADD 5% . 10% A IR MAIL.
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b,
J . H. Nelson

EASTERN UNITED STATES TO:
GMT : 00 02 "" .. 011 '0 " ,. •• ,. :ro n

The Compucolor8001
Is Also Available

Through The
Following

Authorized
Distributors

A " Nut h igher frequency ,110 may be useful
B .. Diff icult ci,cui t t his period
F .. F" r
G · Good
P .. Poor

Phoenix Hyre Shnp w esr
12(/) ·~ Korth 28th Dri \'!'
Phoenix , Arizona 85029

Al an P. Hald
1(02)942-7300

Tempe Byte Shop East
8\.'. x .Sconsdale Rd.

Tempe. Arizona 85282
Alan P. B ald

(6021894-1129

A mco Electron k s
414 South Basco m Ave.

San jose, Ca. 9'5128
Daniel j udd

(4081998-2828

CompUI l'f Co m pon t'nt\
584A Sepulveda Blvd.
Van Nuys. Ca. 914 11

Dick Di ckinson
(213)786-74 11

The Ccmpu rer- Store
6J South 1I.'Llin Street

W indsor Locks, Conn. 06096
Gellf}i:l' Gilpatrick
t2031(l2HH88

Sunnv Com puter Stores, Inc.
Univ·eT5.il\ S~rin~ Ct'11teT

1238A S. Dixie Highwa\'
Coral Gables. Fla. 3314()

Bill Milk"!
130~ 1M 1·6041

MicroCompulcr Svsrems, Inc.
144 So. Dale M<lbr\' Highwa\'

Tampa. Fla . 5·3609 .
For rest K . Hurst
(8 13) R79·430 1

Atlanta Compurer- Man
5091·8 Buford H ig hway

Atlanta. Ga. .'\0340 
j im O xford

(404) i"i5-oM7

The Co m pa ree ~1an of Xew j erwy
~Ol Ro ute 17

Iselin. x.j. 08830
Larrv Stein

(201 ) 2aHJ600

B)"leShop
2018 G reene Sf.

Columbia. S.c. 29205
Nick johnson

(80)1 77 1·7R24

The Communications Center
7231 Fondren

Ho usto n. Texas 77036
Bill Tarroe

(7 1.'\ 1774·95 26

The .\ Iicro Smre
634 S. Cent ral Expre5.swa\"
Richardson. Texas 750RO

David Wilson
121·iI231 ·1096

Or Conl llCt Us Direct

;%5 Peachtree Comers East
Norcross, Georgia 30071

Telephone (404) 449-5%1

•
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The Compucolor 8001 System.
It's A Stand Alone Micro Computer With

Color Input/Output Capabilities All In One Package.
For Only $2995.

Ifyou' re looking for an input device, an output device and a micro
computer all 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 Tape Memory
is JUSt fix starters. Look
at these other features.
BASIC Language, 8080 CPU,
S color CRT 'Ierminal. 8 K
RA~t Workspace, Selectable
Baud Rate to 9600, Two RS
232 I/O's, Keyboard with 16
Function Keys, Background
Color, Lower Case ASCII
Characters, Roll, Insert/Delete,
48 Line X 80 Characters/Line.
2X Character Height, thorough
operating instruct ions and a
Graphics l\.lode wi th 160 X 192
Elements. And our unique Nine
Sector Convergence System
guarantees you quick set-UP,
exceptional stability and out
standing color regisrrarion in three
to five minutes. If you can find a
better buy in a color Inrelligenr CRT
and Micro Computer system, let us

know. We rhi nk we've gor the best
of borh worlds ar the besr p rice
going. And we wane co prove it co
you.

Nante your game.
After all. you'll bave your very
0\\ n personal computer right ar your
fingertips. For rhe mosr simple or
complex tasks. Or just plain fun.
The appl ications are unlimited.
Color graph ics and computations ,
check book balancing, educat ional
insrrucrion. tutoring and a unique
variety of campurer games . Like

Star Trek and Hangman and
Pong . You can even sir back and
enjoy a game ofchess. like we
said. the applica t ions are
un limi ted.

How about a little
demonstration?
'rbu'll find a list ofour
disr riburors at the bottom of the

page. So drop by and ask for a
demonstration. Gee some
answers ro your quesnons.
And ifyou aren't near one

ofourdisrriburors, give usa call.
\'Qe've got rhe answers. The
Compucolor 8001. You won't find a
better buy in a color CRT 'Ierminal
and Micro Computer.

Compucolor Corporation
A subsid iary of

In tellige nt Systems Corp.

>96"; Peachtree Corners East
Norcross. Georgia 30071

Telephone (·104)449-";%1

CAUFO RNIA CALIFORNIA GEORGIA INDIANA WASHINGTON
Bvre Shop The Computer Center The Computer S~~terru; Ho me Computer Shop Retail Computer Seoee

Wi Bjossom HIll Rd. 8205 Ronson Rd Center Io-H- Chm Dr. 410 :-':.E. "'2nd Street
San jose, Ca. 9512, San Diego, Ca. 92111 n~o Psedmonr Rd NE Indlanapoli~. Ind. 46229 Searde, \X3sh. 98115

wry Grihah-a Ron Eare Arlana, G.. 30-'05 J~ B. Bau!(tm lim Broom
(408) 226·831l3 (714)292·5\02 JIm Dun-on (317) H94-3319 (206) 524.4101

(404) 2\1-1691 MASSACHUSE'lTS
Computer Store The Computer Man ILLINOIS The Computer Store Or Contact U. Direct
10')\ Mission St. of Los An~dcs li t)' Bitty Machine 120 Cembndge St.

596~ Peechrree Corners East
San Francisco, Ca. 911(J,; 625 \'1:'. Kllretta, o. 10 1.,16 Chi(1l,\j:u Ave. fiurlm,!:ron. Mass. 0 ISO> Norcross, (rt>orgi" 30071

AI Chern Orange, Ct. 92667 Eva.nston, JlI. 60201 Sid Halligan 'Iclephcnc (404) ·H9- 5961
(·im ·1\1-06·10 Crt'o r,l!:<: lim' Jim Banllllih (17) 272·8770

(714)6JH2 n 12) WI_1'iR Q
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SOLID-STATE

RF POWER
AMPLIFIERS

KLM exclusive design offers you the
easiest, fastest, least expensive way to
immediately boost output power of any VHF/ UHF
transceiver up to 20 times or more . . .
and as high as 160 watts!

Manual, remote-position switching
is optional.

• Models for 6,2,11/4 meters, 70CM
amateur bands plus MARS coverage.

• Two types: Class C for FM /CW.
Ll f SSB / AM F C

• A simple, add-on-immediately
RF amplifier;

• Merely coax-connect amplifie r
between antenna and transceiver.

• No tuning ! Efficient strip-line
broad band design- near 0' I MI W.

• Automatic! lnternat RF-sensor-
• Negligible insertion loss on receive.

NEW!
controlled relay connects amplifier
whenever transmitter is swi tched on. • American made by KLM.

Highest qua~ty. Ameriean-made " brand" ~ Ie, reliable porlomlance. B1ado: anodized

Get set for transi$t~ are tully protected kit VSWA. COf1l8iners.. _elldusive KLM elClrusions,
short and overload , reverse polarit y. twl.... ..ven. fu ll length "os on

the coming Highly effedive heat sinking assures long both llkiesl

6 meter At your dealer. Write for literature.

DX season. KLMelectronics ,'>.... •me.
I 17025 Laurel Road, Morgan Hil , CA 95037 (408) 779--7363
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