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A brilliant new 2 meter transceiver
with every in-demand operating

feature and convenience
* Synthesizer and VFO.

• All modes: NBFM, WBFM, A M,
SSB w I USB I LSB and CWo

.. Frequency svnt~slzer(PLL)

3 Knob. 600 channels 10kHz steps.

.. VXO, plus or mous 7kHz.

• LED readou1 on synthesizer.

.. Standard 600 kHz splits plus

• Two " oddball" splits.

.. OSCAR transceive 2 to 10
meter Opllration.

• OSCAR receiver built- in.

• Connec1ors on ,..ar for separate
2 meter and 10 meter antennas.

.. Bullt·in VFO {continuous coverage.
144-148MHz m 1 3MH, segments
1kHz readout}

.. 8 pole SSB IIIter plus t wo FM hlters,

.. 100kHz crystal calibrator.

.. Voice operated relay (YO Of p·H

* Audio speech comp,..••km.

.. Noise blanker.

• RIT, pIUs or mtnl,lS 6kHz

• Power out '5" meter.

• FM center deviation meter.

• lOW minimum output power.
NO TUNING!

At your favonte dealer Wr Ie tor catalog

.. Hi·La power provrsfon .

.. Built-in AC /OC power supply.

.. Double conversion receiver.
16 9M Hz and 455kHz l-F s

• Receiver sensitivity:

FM: 0 5pV lor 28db S N

sse cw; 025/...v lo r 14db 5 N

AM: 2IJ.V for tocc 5 N

• s ree : Inches 51-\, 14 8 120
MM 128H 378W 3050

• weighl : 2B lbs 13KG)

• SOON! 432 M Hz Transverter.

KLMelectronics, inc.
17025 laurel Road. Morg81l '" CA 95'J37 (408) 779-7363
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$29.95 each
Wired and tested. complete with
K-1 element

communicationl Ipeciali/tl
P. O. BOX 153

BREA, CALI FORNIA 92621

17141998-302 1

K-l FIELD REPLACEABLE ,
PLUG-IN, FREQUENCY
DETERMINING ELEMENTS

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

• Variable offset: Anyoflset from 10 • FM stability on SSB and CW:
KHz through 4 MHz in multiples of The IC·245/SSB synthesis of 100
10 KHz can be programed with the Hz steps make mobile SSB as stable
LSI Synthesizer. as FM. This extended range of oper-

• Remote programing: The IC. alion is attracting many FM'ers who
245/SSB LSI chip provides for the have been operatin~ on the direct
input of programing digits from a channels and have discovered SSB.

remote key pad which can be com- The IC.245/SSB is the very best and
bined with Touch Tone" circuitry to most versatile mobile radio made:
provide simultaneous remote pro - that's all. For more information and
gram and tone. Computer control your own hands-on demonstration see
from a PIA interface is also possible. your ICOM dealer. When you mount

*a regislered lrademark ot AT&T. your IC~245/SSB you'll have all you
need for All Mode Mobile.
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ICOM WEST, INC.
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13256 Northrup Way
Bellevue. Wash, 98005
120£) 747-9020

ICOM EAST, INC.
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3331 Towerwood Drove
Dallas, Texas 75234
(2 14) 620-2780

ICOM CANADA
7087 Victoria Drive
Vancou~er B C, V5P 3Y9
Canada
(604) 321 -1833



46 Tw o Meter Sanner - for the IC-230
K3JML

48 Try the Mini-Tm er - p revents HT rime
outs
WA 2UM Y

50 H igh Frequency Utility Con.-erter
handy test r ig for at)y shad
K4DHC

54 RTTY Scrnc:h prlld Memory - after th is,
trya UART
VE3GSP

55 Build Thn CW Filter - darned good
VEJEXA

56 The London Bus Tuner - effective for
shorr antennas

S"ff
58 The W1BB Story - a visit with the k ing

of 160
WB1ASL

64 Ten Wans on 2 - i t's possible with this
rock crusher!
WA6NCX/1

68 UHF SWR Indicator - 1296, anyone?
W8DMR

71 At Last! A 10m Band Plan - requires a
CD redio
WA4MFT

72 Event Timer With Memory - double
check tT8vitational laws
WA3VPZ

76 Sheet Metal Brake - build microwave
components
W6Q IR

78 The Easy Ammeter - current news
VE3FEZ

80 Try a Conduit Vert ical - low angles are
great for DX
WB9DVV

81 Th e IC-¥C Connection - conven ient and
,heap
WA60AA

82 An 82523 PROM Pro grammer! - now
build those projec ts using one !
WB2CZL

•
84 Practical PS. Design - do i t ri,;,t this

time
WA6JMM

96 Yaesu FRG-7 Impressions - take no te,
swl larn l

W""'
:l;iI 98 SSTV Meets t he SWTP 6800 - mod

ulate video with /I micro
K6AEP

~ 108 Aim Y our AntltfVla With a Micro 
beam heading BASIC protTam
W4PWF , WA 2TMT14

117 Regulated Nicad Charger - don't cook
'em!
K7HKL

118 Complete Repeater Control Sy stem 
all that 's missing is the computer
W4VGZ

124 Transmi ssion Line Primer - in case you
don't know everyth ing
Murphy

126 Things Remembered - ever heard of an
8077
WBLUX

148 Digital BarlJlin Hunting - tips on sur
plus comp u ter goodies
W8KBC

152 More Channels for the IC ·22S - using
dip switches
WA4V A F

156 Try a Scandie-Tatk!e - build a scanning
HT
WA6NC X/ l

174 Current·Saver Counter Display - m ul t i·
pte» those LEOs'
K7YGP

177 Instant 050 Recall System - gaming
peer respect
W4GK F

178 New PC Techniques Unwiled l - dig
out your o ld chemicals
WBSDEP

184 How Do You Use ICs? - part VII
WA2SUT /NNNGZVB

192 Uncle Sam's Surplus List - and how to
get on i t
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EDITORIAL BY WA YNE GREEN
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LOST FREQUENCIES

The Jack Anderson column made ~

big deal out of how many frequencie$
amateurs have, whi le carefully ski n ;"",
a more real ist ic evaluation 01 t he
situation. We're far~ into the
space age now so that it muld be
clear to just about every active !\am
that while we can always hiM! fun on
the low bands, the opportunitin of
the UHF h3m bands via 5iIteliites
\Wuld make pos$ible <II communica
tions $y$tem fill" bevond anythi"\l
imagined in t he past.

A series of synchronous sateuites
would permit seYel3l million hams to
make contact at any time with any
one or group of other harTl$ •• •
anywhere in the world Th is, as t he
space age came upon U5, was ue real
fut ure t hat we had ahead We were
beginning 10 th ink in terms of getting
to ¥wrk on eKperimental UHf
stations wit h signals strong enou9h for
satellite work up in the GHz bands.

Then came the 1971 ITU space
conference in Geneva ... we were
rep resented t here by the ARRL. We
went into t hat conference with about
231,254.77 MHz of amateur alloca
tio ns fo r sate lli te use and we suffered
II sli!tJ t loss. Perhaps you read a bout it
in the fi ne p rint in the back of OST.
The AR RL team came back to an
nounce t hat Vw(! had lost 237,247. 27
MHz of satellite frequencies. , , with
little hope of ever recovering the lost
frequenc ies in the future. That's right
- we wen t into the co nference with
237,254.77 MHz and came out with
7.5 MHz.

When you consider tha t few of the
freq uencies above 500 MHz hol d
much promise fo r us if we can't use
them via lIatellite, pe rhaps you can
appreciate the magnitude of the loss.

There I !p being anti·ARR L il9i'in
... well, maybe ... but how a bout
you? Is it all o kay wit h you tha t the
ARR L refuses t o let anyo ne else
represent amateur radio , , , and then
screws up the job they've kept anyone
else from taking?

What happened at Geneva in 19711
If you go back and blow the dust off
your old aST, you'll read the story . . .
our "representatives" 'M!nt to t he
conference without preparation. They
were completely surprised by what
happened and had no plan to meet the
situation. They found t he delegates
trom the third world countries ant~

amateur rad io, laryely due to not
knowing much about u. Th is is a
natural situation and one about ...mich
I've been wri ting for many years.

If t he ARRL had spent even a t iny
fraction of the membership f\KIds

which they are squalldering on plush
offices to get out thefe lind meet
glJJYefnment officials trom smlltler
countrin, we might welt have the
bright pr~sol ~onous~e~

lites and WVfflII thousitnd megilheru
to experiment with.

So call me anti-ARRL if you Mnt
. .. I'm not anti·League or pro-League
. . . I just am telling you what is whaL
I don't think amateur radio would do
any worse if the l.ea9Je were to fokl
up tomoITOW ... IilS a matter of fae:t.
it might be beneficial because then
$Ofl'leOne might set up • national club
wtlich would be run for the benef it of
t he amateun instead of a small group
of career " hams" in NewinqtOl'l. 1put
"hams" in quotes because I have little
indica tion t hat any 01them pay much
more than lip service to the hobby.

If you are an A RR L memoer and
you have no objection to a bunch of
guys in Connecticut $pending your
money on lovely o ffices wh ile pre-
tend ing to serve you, t hen you have
no gripe. II yo u don't mind losing
99.99684% o f yo ur lIateltite frequen
c ies at a confere nce where yo u petd
the bills to be protected ... all okay,
Th is is probably a sma ll price to pay
for being pro- ARRL.

If you do obj ect to the c harade of
pretend represe ntatio n , ,. of gett ing
a long with no lobby in Washington
, " with losing yo ur trecoenctes in
huge go bs .,. with t he dam nedest
rules being spawned by the AR R L and
being passed by the FCC lhave you
realty forgotten "incent ive licensing"
yet?) ." il these t hings bothe r you.
then, dalTUTli t, speak u p and let that
bunch o f plIrasites know you want a
change. The nellt time an election of
directors comes up, make su re that
someone who is more interested in
amateur radio than the power and
prest ige of being an ARRL official is
put up for election ... and elected.
Within tl'lO veers you could change
the League completely, since half of
the d irectors are elected every year.
Within two years you could get in a
bunch of fellows who could tum the
ARRL into a powerful lobby lor ama
teu r rlod io .. . who would make sure
that nothing like that Jack Anderson
column happened

A$ far as lIaving our bacon at the
1979 WARC conference, it's too late
to count on the ARR L. It would take
two years to get enoogh directors
elected to turn things around, and the
conference will already be upon us..
Those third WOl1d coumries are still
anti·amateur radio, and you can bet
that when it comes 10 a choice
between frequencies lor a bunch of

Ame..-ican hams or for their own needs
· .. or even remotely po$5iDle needs
· .. we are not going to get the vote.

Th is is purely a maner 01 public
relations. Amateu r radio is of im
mense imponance to these co.....tries
· . . only they don't know iL No one
has gone over to visit them and stow
them what amateur radio can do lor
them in the way of helping their
country to develop ... gelling them
technicians and engineers lor their
communications ... spreading the
word about lheir co.....try to the
people o f other countries. As far as I
know. this has happened in just one
coumry ... and I did that. It can be
done . •• so ......y isn't the ARRL
doing it ?

Okay, so it is too late to get any
help from the League .. , what other
possibility is t here? Sure, I can get out
t here and visit a country a year .. ,
wtlich might end us up with two more
VOles for a mateur radio. But I'm
a lready working 100 hour weeks just
t rying to keep up with what I've got
going now. You need some teams out
there, . . and this t akes money .. . and
the only group with a whole lot of
mo ney is t he ARRL (and they're
spending it en on new plush officesl,
We lt, what about t he ham industry?
Maybe they can get someth ing hung
together in time t o do some good. I 'll
ta lk to them about it, but in the past
the Lell!J.le has been able to dis
courage such ind ust ry groups from
getting together ... we'lt see.

If the industry can get together and
get someth ing started, I t hink 73 will
back them as much as possible. We
need to get into contact with third
world countr ies ... we need a lo bby
in Washington desperately . .. one
which can contect Congreu (the
AR RL is forbidden by law from
lobbying) ... and can keep in touch
with the FCC to help them provide us
with the best rules possible.

With the ARRL failing on all
counts, I see no other hope than our
ham industry.

COWAN PUSHES 220 MHZ CB

CO's publisher has gone to the
newspapers with a CB column distri.
buted by King Features, the main
purpose of which seems to be to lorce
the FCC into putting CB on the 220
MHz ham band A recent coll.mn
went on to exhaustive length about
the joys of using repeaten for auto
patch operation ... and then went on
to s;sy that CBers could make au these
fantastic free phone calls from their
tin at a fraction of the mobile lele-
phone rates if they would force the



~ BUT KENWOOD CARES ENOUGH TO OFFER FINE AMATEUR RADIO GEAR IN H
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FCC to open up the 220 MHz band
for CB. Who knows. Cowan may be
right ... all it may take is pressure
from a few thousand CBers on their
congressmen to make the FCC take
our ham band and turn it into another
cit izens band. Congress pulls a tot of
weight.

The next t ime you are thinking of
supporting CO, you might just refresh
your memory on this one. It wouldn't
hurt to bring it up at the next club
meeting. Cowan, who publishes the
largest of the CB magazines and the
smallest of the ham magazines, ob
viously has his chips bet where the
money is .. . on ca. CO is small
because of neglect ... Cowan tells us
this in his own editorials. My under
standing is that he is just making time
with it until the FCC comes through
with the Communicator license, at
which time CO will become a Com
municator magazine . .. in competi
tion with Ham Horizons.

LOOKI NG ON T HE BRIGHT SIDE
All these worrywarts who are

griping about the ARRL make me
sick. Why not look on the happy side
of things? Sure, we stand to lose a
good part of our low bands at the
1979 WARC meeting in Geneva, but
the loss certainly isn't going to be as
catastrophic as the 1971 debacle when
we lost virtually all of our satellite
frequencies ... under ARRl represen
tation. In case you've forgotten, the
ARRL went into the conference with
237,254.77 MHz in satellite ham Ire
ccences and came out with 7.5 MHz,
a loss of 237,247.27 MHz
99.99684% lost.

In most fie lds a group that provided
that quality of representat ion would
be replaced, but not in amateur radio
. .. the ARRL still has the 100%
enthusiastic support of most amateurs
despite its total impotence. That's real
loyalty and should be applauded.

As I say, it doesn't seem possible
that we can get quite the screwing on
our low bands that "'Ie d id on the
VHF bands, t hough there is I")(} one
who understands the situation who is
in any way optimistic. It does appear
that we will lose large parts of the low
bands. since even the United States
appears to be ganging up against the
League on this.

When "'Ie lose parts of our bands.
we will merely have to economize.
Any study of the usage of our bands
will clearly show that we can substan
tially increase our efficiency of oper
ation. Take those pileups of stations
trying to make rare OX contacts ...
the actual contact takes perhapS 15
seconds .. . the ca lling and inter
ference drags it out for hours for
hundreds or even thousands of oper 
ators. All that has to be communi
cated is the call letters and signal
strength, something which could be
compressed into less than a second
with a good fast RTTY system .. .
perhaps with the help of a computer.
DXpeditions could work thousands of
stat ions per hour and still generate
virtua lly no aRM.

How about nets? 11 you listen much
above 14,275 you hear hundreds of
nets, many spending hours trying to
fin iSh their lengthy call·in procedures.
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This is another natural for modern
techniques .. . some fast RTTY with a
microcomputer and the net of five
hundred stations could be checked in
· .. in a few minutes.

This is gett ing exciting ... how
about two meter repeater operating?
About 17% of the air t ime on a
repeater is used in repetitive inden·
tifying ... a natu ral for new tech
niques. Wi ll the 1978 two mete r rig
have an LED readout to show the call
of the chap you are contacting? No
reason why not. A quick blip will give
the call and handle at the beginning of
each transmission.

Perhaps we can go further with this
· .. since 23% of repeater time is spent
by fellows calling someone else whO is
not there to answer, this could be
automated . . , and reduced to almost
nothing. Calling CO on the repeater
· .. yes, I know we don't call CO, but
we do call CO, only in other words
· . . could be sped up, t oo. We' re
getting places now . .. another 8% of
the contacts are involved with a
description of where the mobile oper
ator is driving at the time ... perhaps
we cou ld agree to delete this relat ively
unimportant data. 11% of the air time
is spent describing the gear being used
· .. and since this comes down to
perhaps a dozen different rigs, "'Ie
could encode that with one single
character. Perhaps you see where I'm
headed . .. wi th over 99% of the
average ham contact strictly routine,
why not ach ieve some real efficiency
by setting up an accepted group of
abbreviations? This could cut OSOs
down to a second or two each and
permit far more hams to use what few
channels "'Ie have left after 1979,

If this doesn't get your vote, then I
have an alternate plan. Since the
ARRL has done about the worst
possible job of representing us that it
was possib le to do, perhaps we should
look around for some other group to
step in and do a better one. I think I
have a suggestion along this line . . .
one that will surprise you. The ARRL
isn't the only group out there pushing
for frequenc ies ... there are many
other groups .. , such as the EIA . . .
but these others are not ham groups,
so we might get stabbed in the back if
we depended on them .. . even so, it
might not be worse than we've been
getting. Never mind, the one group of
hams that has been getting a lot of
play recently are those great chaps
down at CO Magazine, Dick Cowan
WA2LRO is making real progress in
his push to get the ham 220 MHz
band turned into a CB band . . , he
seems to be doing a lot better at it
than the ARRL is in trying to stop
him. And George Jacobs W3ASK
appears to be working with incredib le
success to get choice ham bands for
his beloved Voice of America ...
George is the CO M~zine propaga
tion editor.

I realize that th is is heretical, but
how about turning to CO Magazine as
our representat ives instead of GST . . :
since CO seems to be doing far better
at what they are doing than OST? We
have nothing much more to lose.

DRA:: TING HELP NEEDED
We're looking for someone to move

up here and wo rk at drafting diagrams
for 73, Kilobaud, and our books. Most
of th is work is farmed out right now,
which means delays. If you enjoy this
sort of work and are good at it, drop
me a line,

THE MI CROCOMPUTERISTS
Of the somewhat over 10,000

hobby computerists who have thei r
own computer systems up and run
ning. about 2,500 are licensed ama
teurs. And, judging from the interest
in computers shown at hamfests and
conventions, the percentage of corn
putedsts who are also hams is going to
hang right in there.

There are a growing number of
hemtests which are combined with
ccmputerfests a combination
which is the best of both worlds
because most hams are interested in
computers these days ... and vice
versa.

Considering the number of arna
teurs who have been playing around
wi th microcomputers, the number of
good articles submitted to 73 has been
quite low. I'm most anxious to get a ll
of t he information 1 can on how to
interface these gadgets with our ham
stations .. . I'd like to see articles on
I/O devices " . on uses around the
ham shack ... on problems you've
run into and how you solved them .. .
on expe riments with high speed com·
p uter genera ted and computer
decoded Morse Code on any
experiments with ASCII on any of
the new hardware being brought out
which is particularly useful for hams
... etc.

Despite enthusiastic art icles about
the microcomputer industry in most
of t he professional computer maga
zines and in papers such as the Wall
Street Journal, the fact is that this is
still a very small and fragile business.
Most of the firms in the field are
much smaller than you might imagine
and the sudden appearance of any
major firm could be disastrous. There
is an interesting and perhaps destruc
tive dichotomy involved ... these
small fi rms have a psychological need
to be accepted by thei r larger and
a ider brothers who make the mini and
maxi computers, and so the small
f irms are forever trying to get promo
tion which will call attention to thern
selves in the field ... yet if they
succeed in getting the attention, any
one of a hundred larger firms could
easily put many, if not most, of the
micro firms out of business.

The manufacturers and dealers in
the hobby computer industry are
getting together to form an industry
group, and this might give them
enough strength to weather an in 
vasion by one of the behemothS. It
would be nice to keep this as a field in
which a small entrepreneu r could put
his idea into production and do well
for himself .. . and that is where it is
at right now,

Actually there are a great many
ways to turn the computer hobby to a
profit and a hobbyist has to be either
remarkably lazy or not in need of
funds to miss out. Some are doing
quite well by keeping t rack of the ir
adventures with getting their systems

to wor k and writing for the many
computer hobby magazines . .. there
are about nine or so which publish
this sort of thing ... make that ten,
counting 73. Other hobbyists are
either working for computer stores or
opening them ... and they are on the
whole faring well. Some are writing
programs for profit ... some doing
consu lting work .. . some inventing
hardware and selling it to manufac
turers ... some are getting into rnenu
facturing.

What about all those magazines?
They run t he gamut, from Personal
Computing, Which is beautifully done
and aimed at the pre-hobbvlst, with
articles telling of the things you can
do with hobby computers, but Iowan
construction projects ... to Creative
Computing, Which is a sort of tantasv
land combinat ion of school corn 
puting and science fiction . . . PCC,
People's Computing Company, a
newspaper type of publication aimed
at school use, particularly by vounq
sters ... Kilobaud, aimed at the new,
comer to hobby computing, with
articles on hardware, software, and
systems. Kilobaud is packed full of
material of interest to hobbyists.
Interface Age is a fat magazine loaded
with new product releases and a few
artic les aimed more at the OEM
market and not too much for the
hobbyist. Byte is going hi!t'er and
higher level, aiming at the scientist
and advanced computer engineer, and
is a bewilderment to the newcomer.

COMPUTERMAN IA

Over 12,000 computer hobbyists
turned out for the recent San Fran
cisco Computer Fair ... making about
200 exhibitors ve ry happy. The Civic
Center was so crowded that you could
barely walk around . . . and no
wonder, for the exhibitors were
showing some absolutely astounding
devices and systems.

Along the ham line was the new
ham board from the Digital Group ...
one board with RTTY, SSTV and
Morse code on it.

The next big computerfest will be
at Atlanta on June 18-19 . . . part of
the Atlanta Hamfestival. If you are
within driving distance of Atlanta
don't miss this one.

In July (30 ·31} the action will be at
Seattle, the first big computerfest in
the Northwest ... not to be missed.

In August we'll be running com
putermania . .. the biggest exposition
yet of microcomputers. This show will
go all the way from advanced calcula
tors. through video games and micro
computers, right on up into small
business computer systems. This will
be at the Commonwealth Pier in
Boston on August 25-26-27th . ..
Thursday, Friday, and Saturday. The
show will be run by 73 and its staff.

We're expecting over 300 exhibitors
and 25,000 or more attendees. It will
be the biggest and best show yet in
the whole field of small computers. If
you are interested in looking at what
is available in microcomputers and
shopping around, t his will be the place
to go.

Mdke your plans accordingly.



RTTY Loop

Model 15 page printer.

Most ac1iYe hams have operated a n
the low bands, cha1ed a bi t of OX
when it's around, and ;cined in on t he
t~ on 2m FM. Some have even tried
220 and 432, wit h a hearty few
tac kling 1296 and EME. However, if
you are like most a t t he ama teu rs I
know, the day-Io·day " ro ut ine" of
ham ming needs an occasional change
of pace. Two meters can get o ld
pretty fast when the loca l repeater
group is stagnant, and even the dedi
ca ted rag chewer tires of fighting the
aRM on 40 ewry I!w n ing.

If you are sick o f cranking up on
.52 every ni9ht , and 75 has you down,
possibly. new mode will liven up t he
lime you have allocated for hlIrrming.
lei 's look at the possibilities : Let's
see. there are those OSCAR satellites
up there, and SSTV. and ........1 about
FAX. TV, microwaves, or RTTY?
And, how about those microcom·
puters, which can be tied into almou
every facet of ham rad io? There is no
e xcuse lor anyo ne Deiog bored with
ham rad io, and if one facet of cern
munication is gett ing old, there is
always something new t o try. For
openers. consider ATTY! Here is a
mode that ctte-s just about every·
thing. II does I"IOt cost a fortune to get
on RTTY; it will be seen that a
complete RTTY station can be U$IIfll<

bled for undel" $100! The required
printef1i ilfld keyboard <lie commonly
all8ilable, and the e lect ronics can be
assembled from read ily oblained
parts, A radioteletype station can be
u5IICI on most o f our bands. and
interfaced to existing station equip
ment . RTTY also lends itsel f to state
o t.tre.ert rect mtooes - many hams,
myse lf inc luded , have interfaced cern 
puters to e xist ing RTTY eq uipmen t,
a nd it should n't be long before
"quiet" RTTY stations ba5IICI upon
surplus video displays are common·
place,

Interest ing things can happen when
a group of hams stumble on a new
mode. last summer, a friend with a
RTTY station got me intllrffled, and
within a maulII' of days I was on 20m
and 2m with a $25 keyboard-printlll'
and 'neltpensiYII terminal unit , Well,
one thing led to another, and by
Christmas a h ighly actiee net had
formed o n a 2m splin ter channel. It
didn't ta ke long fo r others to find out
what those weird tones were, and
soon never-before- heard 2m statio ns
were calling in on RTTY, as it is
possible to mo ni tor a frllQvency all
clay with equipment that is silent
except when a message is transmitte d.
This "autostart" operation is only one
of the special fea tures offered by
RTTY . If you 're interetled, ~ad on!

In response to considerable demand
from our -eeoe-s, 73 is going 10
provide a momhly RTTY oolumn, the
RTTY Loop, aimed at presenl and
potent ial enthusiasts. The idea lor a
continuing RTTY series has been lurk·
ing around fo r some t ime , but it took
a combination of things to g.et it
going. Several days ago, I received a
letter from Marc Leavey WA3AJA,

who has written for 73 in the past,
and is presen tly writing a RTTY series
for the Baltimore Amateur Radio
Club's journal, the Modulator. One
t hing led to another, and the RTTY
Loop was formed. Marc will prov ide
info rmation fo r the ham interested in
getting sta rted o n ATTY in an easv
to-understand fashion. In fO llowing
months, ad vanced techniques will be
discussed, such as eut csten, selective
calling, digital control, video displays,
and, of course, computer-controlled
RTTY . The possibilities are limitlessl
You r response to Ihis new effort is
solicited. Please addreS$ any corn
ments, questions, suggestions, and
criticiSfll$ to " RTT Y," 73 Mag;Jzi_,
PeterborOU!tl NH 03458. I will for·
ward all mawial to Marc, who is
responsible fOf" the content of the
column. Let 's get sta rted, and I hope
you like the column!

John Molnar WA3ETD
Executive Editor

TELE ·T IPS 1
Th is mont h, and for a couple tot

lowing mont hs, we will be discussing
the principles o f RTTY operation. As
with any new field. there <lie a multi·
tude of tenns and defini tions that
must be understood before getting
inl/Olved in details. Nat(Wally , new
terms will be popping up in the
months to come, and they will be
dealt with ...nen t hey arise. Be patient
- things will fall in to place! Presented
below is a brie f glossary of common
Te lety pe terms. Many of these are
Iarntla r, and will serve to refresh t he
ATTY pro. It might be a good idea to
save th is list, and add to it as t he
months pass. Each month will rn. ve a
glossary o f new terms, so it will be
possible to mainta in a complete list .
Let 'S !)li t started, then, with some
common definitions:

AFSK: Stands for Audio F reQUllflCY
Shih Keying lind is a means of en
coding the Teletype information by
changing the Irequency of an audio
tone.
CHAD: When you punch a hole in 11

piece of paper, the plug that comes
out is ca lled a chad. Paper tape,
pu nc hed with many holes to serw as a
memo ry, generates tons o f these
cbads.
CHAD L ESS: Obvio usiy, witho ut
Childs. I f you want to type o n t he tape
wit h the ho les in it , t he absence of
pa per wlwre the holes are makes it
difficult. Chadiess tape leaves t ile
plugs attached by little lips, to permit
;,
DEMOD: Short for Demodulator, this
is the etectron ic marwel that conver-ts
the warbling tones 01 rf int o pul$lld de
that the Teletype machine can in ler·
pret.
FOX TAPE (or KEY1: There is a
marwlous sen tence lhal contains all
the letters of the alphabet - THE
QUICK BROWN FOX J UMPS OVE R
THE LAZY YELLOW DOG. One fre
quently has a ta pe to SIInd th is fo r test

purposes. Some of the new d igital
Teletype setups have this senteoce
preprogrammed a t the louch of a key.
FSK: Stands for Freqvency Shift Kev 
ing. Similar to AFSK, the frequency
of a radio carrier is shifted to encode
the TTY information.
GOVERNOR: Not the man in your
sta te capitol. Teletype machines are
run by motors, and it is important for
t he motor to be t urn ing at a precise
speed. Older machines, o r those in
tended fo r ae/dc work, used a qover 
nor on t he mo tor to set the speed. A
special tuning fo rk is used to set t lw
mo tor.
LOCAL LOOP: If you hook all your
equipment together so that anything
you type on t he keyboard prints o n
the printer, kind of like a big elect ric
typewriter, that 's a local loop. Essen
tial for testing.
MARK.- Spelled d ifferently than my
first name, this is the state when
ewrylhing is running quietly, and
loop current is present. Could call it
" 1" if you're into logic .
MODEL 12, '4, 15,28,32: These are
different series and Styles of Teletype
machines. The Model 15 is the "stan
dard," and consists o f a keyboa rd and
page pri nter on a table. The Model 19
is a Model 15 with tape equ ipment
built in. The tape equipment alone
might be a Model 12 Of 14 . The Model
28 or 32 is more recent vintage stuff.
PAGE PRINTER: If the Te lety pe
machine prints on a roll of paper
which, MlII11 you tear it o ff, looks like
a page, that 's a pa.ge printer.
PATCH PANEL : One o f those can't 
do-without things. Usually a jack strip
which allows anyth ing to be con
nected to anything f;mythingll.
PERFORATOR: A keyboard con
nected to an electromagnetic device
which punches tape as you type is a
perforator. This cannot pu nch tape
from an incoming signal.
POLA R RELA Y: Norm al, sp ring re
t urn relays take more energy to ma ke

than to hold This would cause drstor
tion in the Te letype signal, called bias,
which will be covered later , A pol<ll
relay uses tlllO magnets, one to make
and o ne t o break, to overcome this
problem. A bias lno relation) supply is
needed lor one of those windings.
RA TT: This is the MARS ab~viatjon

for radiotetetvae. Don't ask me why.
REPERFORATOR: A tape punch
which decodes incoming signals and
punches them into tape is a eepe rto r
atcr. Some versions ty pe on the tape
at the sa me t ime, and are ca lled
Typing Reper fs, of course, and are
chadless!
RTT Y: The ham's abbreviation fo r
radioteletype.
RY: These t wo letters conta in all bits
in the Teletype code. Don't worry
about it - we will discuss it later 
but it makes a fine test Si!J'lai
IRYRYRY RYRYI.
SPACE: See also ~AAK. This is t he
sta te without loop strip of paper and
reminds o ne of the Stoek market
t icker; it's a strip p rinter.
SYNCH MOTOR: Since t he motor f or
a Teletype machine has to be a precise
speed. it is nice to synchronize it to
the 60 Hz line frequency. Takes t he
p lace of governor mo tor.
TD: Stands for Tram mitt ing Distri bu·
tor (which is quite a mouthful). Actu
ally , this is a tape reader .
TT, TTY: More abbreviat ions for
Teletype.
TEL ETYPE: The whole ba ll of wax
_ are talking about. This is a trade
malk, however , and should always be
capitalized.
TU : Siands for Terminal Un it, and is

the same Ihing as a Demodulator.
That has got to be enough to digest

lor this month! Next t ime _ will
cover just how that Te letype machine
works.

Marc I. Leavey , M.D. WA3AJR
400 6 Wi ntee Road

Randalluown MD 21 133
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opposi te. And those frequencies are
nor interference free.

The hams do not control any fre
quencies. Only the FCC can make
frequency assignments and that ta$k
has got to be one of the most difficult
and thankless Chorl!'S in the world to
do. It's a no-wrn situation every time.

The ARRL has put out no "flash
bulletin." and it is illegal for atlyvne
to transmit on an unautbortzed fre
quency, be it ham, CBer, or ordinary
businessman.

This letter is being released to the
news media, governmental officia ls,
and th e American Radio ReiaV
League.

David A. Hall iburton WA3Z0A
Gaithersburg MO

Editor
The WMhington Posr
Washington DC

The article by Mr, Anderson
strongly implies wrongdoing by the
Federal Communications Commission
lFCC) in its regulation of the Citizens
Radio Service l"CB") for the benefit
o f the Amateur Radio Service
{"hams"\. Although basic information
in Mr, Anderson's article is factually
true, it is d istorted and incomplete. It
reveers both a lack of knowledge on
the subject of radio communications
and a lack of professional reporting in
the art of lournalism.

The major issue made in the article
is that hams have more frequency
spectrum l"more ,irspace"l than the
vast majority of CB users. public
service user (police and fire oece-t
ments), FM radio brOlldcaste,,;, and
TV stations in Los Angeles and New
York City. This is a true statement,
But Mr. Anderson apparently does not
understand that radio frequencies
differ in characteristics.

At very high frequencies lV HF) and
ultra high frequencies (UHF!. radio
communications are e~tremely re
liable and almost in terference-free 
necessary traits for police and fire
units. But. these frequencies are ex
tremely short ranged. Therefore, it is
quite feasible for a small frequency
spectrum to be used repeatedly
throughout an area as large as the
United States, Because of the short
range characteristics of these signals,
Washington Metro Police cars will not
be erroneously recei~ing instructions
from Los Angeles police d ispatchers.

Cit izens Rad io Service (CB) has 
and st ili ls - intended to be a short
range service a lso, The low power (4
Watts) was to limit range of these
radio sets to just a few miles. But
when the service was established in
1958. the FCC took frequencies away
from t he Amateur Radio Service in
the high frequency IHFI band. This
range of frequencies - and especially
in the spectrum which includes CB
frequeocies - is especially conducive
to long range radio communications.
Combined with high powered ampli
fiers (illegal but widely used on CB
frequenc ies) and directional antennas,
rad io ccnversancns can literally be
"skipped" ever thousands of miles.

I

equipment license that covers the
station itself. He also holds an oper·
ator's license. The ham is personally
identified Only he can operate his
radio equipment. Olher people can
talk over it but his hands must be on
the controlS at all times. There are
exceptions to thQse rules. but they
involve other licensed amateurs.

The Citizens Band operator does
not hold an operator's license. Only
the radio equipment is licensed - not
the operator. Because t here is no
operato r 's license involved, any rela
ti ve of the person named on the
license can operate the station lover
age 1B only). The Citizens Band coer
atc r is not personally identi fied.

What is t he charter o f t he two radio
services? That is. Yotoat is expected of
them? 80th are utilizing a public
property. , resource. the electromag
netic spectrum. It is rot infinite. With
regard to the Amateur Radio Service.
the CommuniClltions Act of 1934 put
heavy emphasis on ..... value of the
amateur service t o the public as a
voluntary noncommercial communica·
non service. particularly with respect
to pro~iding emergency communica
tions." That language is still in place
and is ta ken ~ery seriously by hams
world wide. Many hams main tain
emergency power sources for their
stations so that no matter when an
emergency call ~s out, responses 10

the call can be made. Citizens Radio
Service operators also provide corn
munications for the public good and
t hat is commendable, but the hams
have been honing their communica
tions skills since 1913. The hams have
the cwganization, the expertise, the
netw:lrk of stations and, most impor·
tarn of all, the strict radio di$Cipline
that results in efficient operation no
matter what the situation,

The list of instances o f ham rad io as
the pri ncipal and many t imes t he only
means of communicat ions is almost
end less. Some of the most recent were
the earthquake in Alaska in 1964,
Peru in 1970. California in 1971.
Gua temala in 1976 , Italy in 19 76. the
Dakota floods and the Big Thompson
Canyon, Colorado. H~ricane AlJles in
1972. and recently and locally. the
Frederick flood in October. 1976.

The chaner of the ham operator
includes contribution to the advance
ment of the radio art and electronic
advancement. self· training and tech
n ical investigation solely wi th a
personal aim and without pecuniary
interest of any kind.

The mission of the Citizens Radio
Service? To provide private short dis
tance rad io co mmunications services
for business and personal act ivit ies of
the licensees. T here's quite a differ·
eoce isn't there?

To addreu $Ome of your commenU
in t he Withington Pow

Ho w can the FCC be stifting the
Cititens Radio Service when it just
granted 17 additional channels on Jan.
1. 197n

Why do you say that the Amateur
Radio Service should give up spectrum
space to the Citizens Radio Service?
We qave up the space they now
occupy.

The harris don' t have a lock on the
hi ghe r freque nc ie s . Quite the
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You had some rather harsh things
to say abou t amateu r rad io operators
in your Washington Post column of
April 4. 1977. Most of what you said
was fal$('. Most of what you in
sinuated was false. You ins.ulted every
amateur radio operator in the United
States.

You implied that m~f and my
fellow hams are in cahoots with the
Federal Communications Commission
and are in some way depriving the
Citizens Radio Service operators of
frequency spectrum space that right·
fully should belong to them.

Your first mistake was to equate
the Citizens Radio Service and the
Amateur Radio Service. Both services
use radio and t here t he resemblance
ends.

The purpose of this letter is to
provide to you some basic informa
tion regarding both radio servsces so
that when next you write about ham
radio. you will have some facts for
retereoce. I speak for no one but
myself ... and I feel sure. lrousands
of ham operators. I thank you in
advance for your time and attention
to what I have to say.

First. eltamine row the respective
rad io service licenses are obtained.
The amateur radio operator took a
$('ries of test s administered by FCC
engineers tha t covered rad io theory
and practice, rules and regula tions of
U.S. as well as international amateur
radio, and demonst rated proficiency
in sending and receiving international
Mane code. Failing to pass anyone
test res.uIU in no license.

The Citizens Band operator filled
out a simple form about as ccmprex es
applying for a social security card.
That's ,II. In fact. under today's rules,
the Citizens Band operator gets a
umporary license when he buys his
equipment. He has that to use while
he waits for the FCC office to issue
h is permanent license.

Look at both licen$('S. What really
do they cover?

Amateur rad io operators hold an

Mr. Jack Anderson
c/o Washington Post
Washington DC

emergencies, and 50 on.
I would consider this art icle to be

extremely damaging to amateur radio.
Can you imagine the impact this
emcte will have on the US Congress?
Please do whatever is required to
answer this extremely biased emcre.

Glenn Packard K3Z0T
HilYertown PA
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CLOSE TO HOME

POLI TICAL FOOTBALL1 1

Dear Jack Anderson,
I've been a Ian of you,., for veers,

but one 01 your recent columns. the
one on CB 'IS. ham radio. struck close
10 home. The one·$ided nalure of the
column was unfortunate.

Radio amateurs lhamsl must pass
an e x a m inat ion, which includes
k n.:>wtedge of the in t ernat ional Mor$E!
code. By international agreement
there is to be no hobbv use of the
spectrum below 144 MHl unles'$ the
operator has oemonstrateo this kncwl
edge of Morse code. Technically, the
recent FCC rule change to allow
hobby use of CB at 27 MHl is in
violation 01 that agreement.

I believe most CBers are potential
hams Irl,lstrated by the code require
ments. The FCC has propo$ed a code
tree license for frequeocies ebose 144
MHl. but has been unable to imple.
menl it due to the crush of C8 license
applications. It would seem more con
structl"", to $Uppon the implementa
tion of this proposal, rather than to
entourage the expansion of CB chaos
at the expense of hams.

Phillip Nelson WA6PNA
Albany CA

I truly believe amateur radio is
about to face its toughest hour. which
will decide if our hobby will continue
as we know it or slowly "pass away:'
Amateur radio is definitely becoming
politica l football in Washinqton DC.
More and more. it seems that the sides
are be ing drawn up between amateur
radio and CB, or David end Goliath. If
we are not properly prepared for this
fight, we will lose our only national
resource forever, i.e. the ham fre
quencies,

The enclosed Jack Anderson article
is filled with half-truths, insinuat ions.
mislead ing statements, etc" which to
the average reader portray hams in a
very unfavorable light. Note thE
quotes from Ander$On's article 
"The FCC is quietly stifling the
millions of voices that jam the CB
radio frequenctes ... The Commission
has favored the few (hams) over the
many (CBe,,;\ ... 300,000 hams have
100 times more frequency allocations
than are availab le to CB ARRL is
a lobbying organizat ion" and on
and on. But , there is no mention of
the purpose of amateur radio, its
contr ibutions to public service.
national welfare, communications
developments. history. service in

1
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IGNORANCEI
Mr. Jack Ande rson
clo The Reporter Disp"tch
White Plains NY

...tell us~ I. .... U &

I would like to object to your April
4th co lumn, "Hams Quietly Stifling
CBllfs." It is an unrusonable, one·
sided presentation which ignores half
the facts Please consider the follow
ing:

1. Far from beiog an exclusi~

club. amateur rad io is a hobby open
to all. To encourage newcomers, am.
teur rad io societ ies and magazines
have fOf decades published books and
pamphlets on how to gel started. A
stepped. up re<:ruit ing campai9'l to
entice CB oeeratces to upgrade to
amateur radio has, dur ing the lISt tWO
or three years, included several boo k/
casset te teaching packages /including
one from Heathkit. the nation 's
la rgest electronic kit manutecturer),
three films, local classes. and spot
advertisements on local rad io and TV
stations.

2. Entry into amateur radio is not
difficult ; flve.vear-cld kids have done
it, as well i1S SO-year-old retirees. The
equipment costs no more than some
CB equipment. Ham radio is merely a
hobby radio service which legally
pe rmits many of the pract ices
presen tly found illegally on CB. There
is nothing to prevent those CB oper·
a to rs who desire more frequencies
from upgrading to amateur rad io.
Hams wi ll welcome them with open
.~

3. One of the major reasom ~y

the Federal eomm.., icat ;OO$ C0m
mission has not granted more fre
quencies to CB is t hat Citizens Band is
present ly populated to a large extent
by unprincipled scoundrels voAlO
d isobey Il'o'ery rule in the book.
abetted by mam.lfaet~ersand dealers
who make and sell CB equipment
designed to violate the law. On the
other hand, amateur rad io is a largely
self-policing service where peer grou p
pressure results in virtually no illegal
operation. Are yo u proposing that the
law-brea ker be rewarded with more
frequencies ta ken from t he taw
abiding citizen?

4. It does not t ake a "confidential
report" to conclude that radio arne
tecrs cont rol more frequencies than
all the commercial rad io and TV
stations. etc. Had you merely looked
at the FCC regulations, you would
have !Il!en that amateur radio ccer-

Novice was, in 1976. aged five years.
Most hams, however, are between age
1Sand 75 and also are truck drivers,
teenagers, doctors, lawyers, house
wives, etc. We don 't , howevSf , lay
c laim to having a forfTlllf First lady
within our ranks, but do have many
w e ll·known ce-scoennes: Senator
Barry Go ldwater and en tertai ner
Arthur Godfrey , to name two. The
licensing requ irements do become
more diff icult, but are commensurate
with the pr ivileges bestowed. It is not
the in tention of the amateur corn
munity to exc lude any port ion of the
citizens of this country from obtain·
ing and becoming hams. To th is end,
the var ious clubs and orgiln izat ions,
with the help of The Amer ican Radio
Relay League, conduct free classes to
help anyone interested in becoming a
licensed radio amateur.

From your article one might infer
that sheer numbers is the only require
ment for any group to have a larger
frequency allocation. I shu dder to
think what utter chaos application of
such a ph ilosophy could have upon
the a irwaves in a country. You further
contend that, should the Ci ti zens
Radio Serv ice ICBI be granted more
frequency spectrum, it would have to
come from the ham rad io operators.
You fail to mention why this would
be necessary, except to say 300,000
against e.eco.coo.

To state that ce-scorer of the
FedIlfa l Commu nica tions Commission,
because they have trad itionally been
hams, is like a wolf guard ing the flock
is irresponsible . The people at the
Commission are tru ly ded icated c ivil
servants.

Your statemen ts about hams eon
trolling more frequencies than all the
nation 's potice and fire departments
combined, plus all commercial and
educational FM broadcasters, p lus all
the TV stations on the VHF channels
in Los Angeles and New York City is
again inaccurate. Had you taken the
lime to check, you would have fou nd
t hat be low 30 Hz, where most of the
amateu r act iv ity lies, the ent ire spec.
trum allocated to the hams enco m·
passes approximately 35 MHz. Just
one TV broadcast ing stat ion occupies
6 MHz of bandwidth, or almost twice
the entire high frequency allocat ion of
the en tire amateur service.

To sta te categorically that the hams
hilYll a loc k on the higher frequencies.
wh ich are alleged ly free from inter·
ference, is again inaccurate. There is
$I ill a llocated to the Citizens Service a
portion ot the UHF spectrum in the
460-470 MHz range. The free from
interference statement is also in
correct. for no service can be totally
free from interference without
discip line, regard less of where it is in
the spectrum.

It is my object ive to attempt to
rectltv a lew misconceptions tha t you
or you r staff have abou t ham radio
and Citizens Band. I hope I have been
su ccessful. However, should you
desire more information, please feel
free to contact me.

Ba rTie l. Schwartz W3EN L
President T·MARC

14413 Arllited Road
Silver Spring MD 20904

SENSATIONA LISM1 1

tected hams are the airlines. the boat
ing induslry , the broadcasters, and the
CB manufacturers. Mr. Anderson
acknowledges th is when he wrote
about " .. , giving the CB indus try a
greater share of the a lrwaws"
l e m p hasis added). The airwaves
be long to the people, not to any
ind ustry.

Amateur rad io should be viewed as
a nat ional resource aOld prOtected. Not
just because it is a hobby, but because
of its continuing contr ibut ion to
public wrvi~ and to the development
ot higher levels of e lectronics state of
the art . II is open to all - even CBers
like mywlf . The only requirement isa
desire 10 learn a litt le about radio and
pal' a code test. And if I can do it,
anyone can I
Art hur G. Nevins WA4NTP!KG02773

Sterling Park VA

In your syndicated column of Apr il
4th, a 1977, ent itled " Hams Hog The
Airwaws," your story seems bent
more on !IIlOsationalilffl than in
presenl ing a true pictu re of amateur
rad io lh.aml or Cit izens Band ICBI.

You conreod that the Federal com
munica lions Commission is qu ietly
st ifling t he millions o t voices that jam
t he Cit izens Band rad io frequenc ies.
You further contend that 300,000
hams have 100 t imes more a irspace
than is available to the nine mi ll ion
CB enthusiasts and that the hams also
have a loc k on the higher frequencies,
whiCh are free from interfe rence. Let
us exam ine, in depth, your allegations ,

First. while it is true that the
300,000 hams of the United States do
have more airspace or frequencies
than are allocated to the Ci tizens
Band rad io enthusiasts. the basic per
poses and licensing requirements of
the two services are vastly different . It
must be remembered that amateur
rad io is an international sereice
covered under agreements of fre
quency alloca tion by the Internat ional
Telecommunicat ions Union, of which
the United States is a member. The
Cit izens Rad io Serv ice is not inter'
national and therelore not provided
for by lhoe lTU. All that is req uired of
an individual to be liceosed in the
Cit izens Radio Serv ice is merely filling
oul a form and mailing it to lhe
Federal Communicat ions Commission.
On rbe other hand. tor a person to
become a licensed amateur rad io oper 
ator (haml, he or she must first
demonstra te to a duly authorized
individual the ability to send and
receive interna tional Morse code at a
speed 0 1 five wo rds per m inute, along
with a written exami nation encorn
passing basic radio theory and the
rules and regulations of t he service.
This procedure will enti tle the in 
dividual to what is appropriately
called the Novice or beg inner's license.
lest you gel the idea this exam inat ion
is of great d ifficulty. the youngest
person to date to be licensed as a

Mr. Jack Anderson
c/o The News Americi1f1
Baltimore MD

This is why legal CB operators like
mysell have so much diff iculty try ing
to tal k to someone else just a mile
away.

Wit hout illegal use of CB privi leges,
t he servi~ would have <lI mos t enough
radio frequency spect rum for the near
future. In most areas of the US
lounide o t metropolit an e-eesl , little
activity OCC\Jrl on more than a half
dozen channels. The FCC hal been
e l<.periment ing with establishi ng new
CB freq uencie$ in the 900 MHz range
which would improve reliability of
local communica tions and prevent
long distance communications. Most
amateurs would be in favor of this
move.

The Amateur Radio Service was
established to promote the art of
radio communications through el<.peri·
menta tion, the development of
trained personnel, and 10 promote
internat ional goodwill through radio.
All of these goals require access to
frequencies th roughout the radio
spectrum.

Since radio began (Marconi claimed
himself to be an amateur), hams have
been at the for efront of new develop
ments. Much 01 the present "state of
the art" 0 1 radio and te levision com
municatlOns 's eIther d Irect ly or in
directly the result of amaj eur rad io.
Most of the electrical engineers and
researchers in the area for the pMt
fifty years became interested in rad io
as youngsters through amaleur radio
actlVl tie$. One 01 the most significant
breakthroughs fo r reliable long dis·
tance voice communications - single
sideband - used by the military, c iv il
airlines and ships, and by CBers, wa:s
enti rely developed by amateur oper
ators.

AlSO since the beginning of rad io,
hams have been qu ick to step in and
offer co m m u n icat ions a:ssistance
dur ing t imes of disasters , The only
commumcenon with the outs ide
wor ld lor weeks lollowing the terrible
Guatemalan earthquake was by ama
teur rad iO. The America n Radio Relay
league (ARRl) even cont ributed a
VHF rad io system lor local communi
cations inside Guatemala. The Guate
malan governmen t and the Red Cross
have recognized that relief efforts
t here would have been almost impos
sible WIthout the reliable communica
t ions of hams in the US. Similar
examples can be given for any nu mber
of disasters hefe in the US and abroad.

SinO! the rad io freq uency spectrum
became "managed" in the 19205, fre
quency allocatiOns for amateurs have
shrunk. Yet the number of hams in
t he US and worldwide has increased.
No t only t he CB rad io industry
lwhich stands to profit even more by
more frequencies being assigned to
CBers who would have to buy new
radios}, but many other radio services
covet the frequencies now held by the
Amateur Rad io Serv ice. It app ears to
users of those serv ices that there is no
opposition to taking frequencies away
from hams . Contrary to Mr. Ander·
son's implica tion, the ARR l is pre·
vented by law fro m lobbying. Many
amateurs and members of the ARRL,
in fact, fee l the ARRL is not doing
enough to protect the interests of
hams Arrayed against the unpro-
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Mr. Jack Anderson
c/o United Featu re Syndicate. Inc.

am su re you will never receive th is

have to have ears and a mou th. Qu ite
often the tWO are not connected.
Therefore. as you can see, from II

technical standpoint, 300,000 hams
have made a significant contribution
to the advancement of radio science
while you r 9,OOO.()(x) licensed CBers
have since simply caused a pain in the
neck to the Federal Communitations
Commission. Additionally. for your
edification, Citizens Banders are not
"l icensed." Amateurs are. CB oper
ators simp ly have 8 perm it , which if
you bother to chec k, is quite a
signif icant difference.

In addit io n to the tec hnical
advancements attributable to hams.
this pales in tomparison to thll public
service work provided bv hams. You
have been perhaps too busy to read
t he newspaper .:counts of the
communications services provided by
hams to Nicaragua, Guatemala,
Alaska, and o ther areas hit by natural
disasters. The news services were
aware of the fact in the recent
Nicaraguan and Guatemalan disasters
that for up to two weeks, ham rad io
ope rators were the onlv reliable
co mmuni tat ions link with these t wo
countr ies, and t he hams were able to
coc nnnate with rescue operat ions to
an extent unmatcheble by any other
rad io service. Do n't take my word for
it. Check it out. At t he same time.
you might also contact the diSilSter
agencies responsible for the relillf
operat ions in Colorado following the
Thompson Canvon flood of last
summer and the Teton Dam disaster
in Idaho. You will find that hams
were at the forefront working many.
many volunteer hours to assist in
disaster relie f operations.

In addition, theck with knowledge
able sources as to what the "eye bank
ret" is all about, You will find that
this is an orqeniaation of hams who
volunteer their own time to coordin
ate between the eqencies responsib le
for lotati ng donors and reti pients for
ccrneet transplants and making sure
that the cri tical t ime necessary for the
removal of the cornea and delivery to
the re c ipien t is minimized. In
addition, hams maintain contact with
the National Weather Servite to
provide storm wllfnings for impending
hurricanes. aid police departments iIf'\d
provide communications du ring power
outages. and p rovide many. many
other fo rms of publit assistance at
t imes o f national disaster , You might
also learn, if you take the t ime to find
out, that hams have also spen t many
hours run n ing "phone patches" fro m
o ur service personne l in Anta rctica.
Sout heast Asia. and other mil itary
installat ions around the wor ld to thei r
relat ives in t he United States. All of
the above is done without any chance
of monetary retu rn, since that is

forbidden by FCC regulations.
Ad d it io n llUv , amateur radio

opera tors constituted II vast pool of
trained aperators for the military
during World War II.

By FCC edict, lImateur radio ellists
to promote the communications art,
the tectmrcat phases of radio, and to
provide public service. Please show
me, if you tan, where CBers are under
an y compulsion to do anything
benefic ial to anyone other than the m-

the equivalent dis tance from the low
end to the high end of the commercial
broadcast spectrum. Therefore, you
tan see that there are QU ite a few
"trecueocres" available which do not
have to be taken lTom the hams and
given to lhe CSel"$. However, the
CSers have not waited for the FCC to
give them these frequencies. since
t hey now proliferate in the region
above the authorized CB channels and
t he 2B megahertz freq uenc ies
belonging to the hams. Not only that,
t hese fine citi zens are known to
occaslcnanv stray o nto amateur radio
frequencies.

Anothllr item of small import
which you have fa iled to recognize is
the theft associa ted with Citizens
Band equipment. In Iact, Cit izens
Banders have $0 little rec:hnical ability
t hat tney even steal ham equ ipment,
unusable on their own frequenties, in
ignorance, thinking t hat they arll
stealing another Citizens Bander 's
equ ipment , Of large importance to me
is the fact that one of your line and
abused Citizens Banders removed my
antenna designed for 144 megahertz
from my vehicle [ust yeste rday for his
own use. Since it will not opera te with
his Cit izens Band equ ipment, I ho pe
he has many f ine hours t rying to find
out what is the matter with that
"stupid" antenna.

Alt hough CSers get quite a b it of
retognit io n for their " publit service"
work. that appears to be the onlV area
of justification which they can Claim,
In addition to allowing titizens to
evade polite radat, etc.. these fine
tit izens do OtCiISionally notify the
proper ....thorities with regard to
st randed vehicles. Ho pefu lly when
someone with a CB set reports that
they are stranded, the law enforce
ment author it ies ap pear first instead
of their other felloW CBers who come
to rape and rob because their victims
have iden tif ied th eir location and the ir
inab ilitv to escape.

Fro m a historital sta ndpoint , hams
have "earned" the ir frequencies.
Al t hough now, because 0 1 the
sophistitation of tornmunication
devices and the ex penses; involved,
hams are not iI$ llpt to be at the
forefront of scientifit discO¥er1 . a
br ief examinat ion of the contribution
of hams working in their basements
on their own time would be
illuminating to you, I am sure. Fro m
t he time of Marconi to t he present,
many of the pioneers in electronics
have been ha ms. Briefly , l ee
DeForest, the inven tor of the tr iode
tube, was a ham. Aiso, the f irst rad io
te lescope was invented by a rad io
amateur. It is my und erstanding t hat
all significant advancements of the
state of the art up until the inven tion
of the transistor bv the Bell Tele
phone labs have been made by hams.
Hams hl'le pioneered new techniques
in te levision transmissions. bounced
radio signals off the moon and have
iI5sefTlb led. launthed and used the ir
own communication satellites. Hams
are a lso pioneering, today, the field of
facsimile transmission, VHF repeater
work, and computer -related teen
nology. Hams , because of the licensing
st ruct ure, must be technicall y pro'
fic ient and dedic ated. CSers simply

letter , sinte I am sure your loyal
minio ns W(M.l ld not allow you 10

receive mail cnncat of your t al umn.
However, I am so inc:ensed (Ner the
above-ent itled artic:le r'Hams Hog
Airways" - Ed .) that I am willi"1l to
use my va luable t ime in order to
attempt to contact you. Therefore,
with the un like ly c ircu mstance that
you are personallv reading this. I
Would submit the following:

Although I canner dispute your
numbers, which you have quoted. you
ce rta inly have fa iled to understand
any of the under lying implit at io ns. I
hope that your other work does not
reflect the same lack of understanding
t hat th is e-ucre ellhibils.

For your info rmat io n, all frequency
enceeucos lor the radio spectrum Ire
set by the Internat ional Tele
communications Union, wt>ose offites
afe in Switzerland. The frequentit'$
whic:h are allocated to hams have been
approwd bv th is Union, wh ith is
composed of every nation in the
wor ld. The trequeocies wh ith the CB
enthusiaus "enjoy" are actually
allocated to ama teurs on a worldwide
basis. The United States has, in fact,
violated t his inte rnational agreement
by providin g for the Citizens Band
rad io service. The or iginal purpose for
t he Citizens Band has been distorted
10 the point that it is nee recoqntzeble
as the Federal Communitations
Commission or iginally envisioned it to
be . Therefore. the Cit izens Band rne$$

should not even ell ist. It appears that
the only reason that there is a prob
lem resu lts from the inabiltlY of the
Federal Communitat ions Commission
to en fo rce its own ru les f1l9iIrd ing the
Cit izens Band. If you don't th ink
there is a Citizens Band p ro blem,
listen to the obscene language, the
threats of abuse, inane conversations.
etc., whith permeates t hese fre
quencies . Also, Chec k with the Fede ral
Communications Co mmission with
regard to the amou nt of complaints
regarding radio frequency inteefeeeoce
to home entertainment devices and
see what percentage of them relate to
Citizens Band operation. At the same
t ime. t heck with them regard ing their
proposer:! ru le making which will now
ban the manufacture of linear
amplifiers even for amateur radio use
because the Citizens Banders have
been us ing them, illegall y, on their
own frequoo<:ies. At the same time.
you might ask t he Fe d e ra l
Communications Commission how
many hams they have had to put in
jail and how many articles of
equip ment have been seized as being
illega l from amateur rad io operators
and at the same time obtain the same
figures fo r Citizens Bande rs. In the
same light, also ask the FCC about the
term "sliders." You will find Ihat Ih is
refers to the illegal prllClice by CBers
of operat ing on frequenties thaI have
not b een allocated to Citizens
Banders, These fine people whom you

llPpeBr to believe should enjoy the
good graces of the FCC operate on
frequencies ass igned to other rad io
servites. Amateur pr iv ileges near the
Citizens Band stan at 28 meqahertl ,
The Citizens Band lies somewhere in
the region 01 2 7 megahertz. One
megahertz, lor your info rmatio n, is

GOT YOUR EARS ON?"----__II

etcrs are assi'7led an in f ini t e amount
of frequenc ies - everything from
30,000,000 kilohertz and up. Tradi
tionally , ham radio has been assigned
all the frequencies above the useful
ral'lgl! at the time. It is ham rad io
operators v.too have always in t he past
e xtended the state of the radio art by
findi ng a USE' for the " use less" fre
quencies assigned to them. All the
frequencies now used for FM broad
casting, TV, CB, shortwave breed
cast ing, military, police, f ire , and
mobil e commun ications, were once
considered useless, and equipment for
using t hem was developed by t he
ama teurs.

5. Please keep in mind t he diHer·
ences between CB iIfld amateu r radio.
Originally in lended for point-to-point
communications for the small business
and personal U$ef , CB hilS degenerated
into a vest party line used primarily
for yakking. PJycholog iC31 $ludies
have invenigated the effect o f uniden
t ified operation - anonymity guaran
teed by the USE' of "han dles" - on the
psyche of USE'rS; interest ing trends
beve been observed. On the other
hand, amateur rad io is an orderly
service which combines operating
p rivileges with technica l e xpert ise. In
exchange for ta king a technical test ,
ham operato rs are permi tted - even
encouraged - to desitp and build
their own equipment and experiment
with its use. Many of the pioneers in
electronics and radio got thei r start
through ham radio. In time o f war or
emergency, ham rad io operators hawoe
formed a pool of t ra ined operators
and technicians. Their contribut ions
haVi! been so widely recoglized that
almost every country ," the world has
an amateur radio service .

6, Finally, one might ask whether
t he cries for more trecvencies for CB
are really justified By many esn
mates, over 50% o f rad io t rans
missio ns are voluntaril y co nfine d to
channel 19. Can't the o ther 39 chan
nels suffi ce for the other 50%?
Perhaps the way to make more room
for legit imate CB use is to crac:k down
on illeqal and impraper operation,
rather than to simply allow it to
soread over a lJeater area. When CB is
widely used for evading polite radar.
perhaps it is time to reduce rather
than expand CB bandwidth. More
over, expanding into inherently short
range amateur bands whith cannot in
any way be pol iced unless the FCC
sets up a nationwide grid of mo nitor
ing sra ttcns every few miles is only an
invitation to furt her improper use.

Please, next t ime you write on this
top ic, co nsu lt a ham rad io operator
for the other side of the story. It will
do mllth for you r credibility on un
known issues if you present a fair and
unbiased story in those cases where a
sizable number of readers are familiar
with the facts,
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TH E UNSAID TRUTH

by the way.
Amateur rad io has been the back

bone of communications research in
this country throughout the twentieth
century. This research continues
today. Day to day public service is
perfor med by the over one mi llion
hams around the world. In emergency
situations. hams have often provided
the only link with the outside worid.
via their self-tra ined and dedicated
fo rce of radio operators.

Amateurs are all for CB, but to
reassign alread y crowded amateur
bands to "everyman" CB radio, to use
as he sees fit, wou ld deal a dea th blow
to the amateur community and in
effect reward the CB community for
its lawlessness. What a nice way to say
"thanks" to what FCC Chief Wiley,
who (incidentally) is not a ham, has
called "the most disc iplined of all
radio services."

Mr. Anderson has made a mockery
of the te rm "investigative journal ism"
and has defaced the good name of the
amateu r radio service. I only hope
that our fede ra i representatives in
Washington are inlormed enough to
know that his article is full of half
truths and downright lies, and give it
the attention it deserves.

Rich ard T. Casey WA9l RI
Arlingto n Heights I L

cc: Jimmy Carte r. President of the
United States
Sen. Charles Percy, U.S. Senate
Sen. Adla i E. Stevenson. U.S. Senate
Sen. Barry Goldwater, U.S. Senate
Phillip E. Crane, U,S. House 01
Representatives
Honorable Elliott Levitas, U.S. House
of Representat ives
Richard E. Wiley, Federal Communi·
cations Commission
American Rad io Relay l eague, New
ington CT
73 Magazine, Peterbo rough NH
HR Report. Glenview IL
Jack Anderson, Washington DC

The Washington Post
Washington DC

It is unfortunate that Ja ck Ander
son's column concerning amateur
rad io is so ill -researched. What is t rue
but unsa id is that the great public
service of amateur radio on both a
local and worldwide scale takes t re
quency space, personal and innovative

1'----__1

t he "ma and pa" stores and offices,
those th at cou ld profit most by inex
pen sive two-way radio, be ing forced
off CB by t he personal, illegal hobby
user. Would you want to share a band
with t hese people?

And, again, Anderson insinuates
that these rad io band allocat ions were
all done secretly. Ridiculous! Fre·
quencies are assigned at internat ional
conferences after years of negotiat ions
and public dockets. CB interests a re
rep resented at these conferences, just
as amateur radio is.

None of the FCC commissioners is
an amateu r, though some of the staff
are, but they certainly are not being
secret ive about it. Most of the FCC
hams are caers. too. And what differ
ence does that make, anyway! If
anythin g, a ham license should be a
point in their favor. The amateur
radio operator must pass an FCC
license exam on rad io theory, elec
tronics, and rules and regulations. The
fact that some of the FCC staff are
hams just proves that t hese individuals
are active in their field of interest . No
other rad io service allows exoenmen
tenon and research . Should these
individuals be castigated for the ir
interest? Who would you rat her have
as an FCC radio engineer, a ham or a
CBer?

Anderson states: "The opposition
to giving the CB industry a greater
sha re of the airwaves has been largely
generated by the American Radio
Relay League . .. a lobbying organiza·
tion." Absolute ly wrong. T he AR RL
is not, and never has been, a lobbying
organization in Washington. And, in
fact, the AR RL has come out re
peatedly in favor of orderly CB
growth, for many CBers find, alte r
becoming frustrated with the limited
range and utility of CB, that they wish
to pu rsue an amateur radio license.
Amateur rad io wishes CB well, but
not at ou r expense, not at the nation's
expense. Amateur radio has turned
many cit izens on to the wor ld of
electronics, has taught them a useful
skill, and benefitted the world with
more communicat ions breakth roughs
than any research facility in the
country. And all this has been at little
expense to the tax payer.

Amateur radio is growing by leaps
and bounds. and America will benefit
from t he communications and re
search skills that are be ing developed.
What new techniques have CBers engi ·
neered!

The ARRL indeed has asked its
members (t hrough a "flash bulletin"?
- be serious!) to prevent the "incur·
s ion of CB buffs into t heir airspace."

The FCC, it so happens, is also
qu ite interested, because t housands of
CBers a re operat ing totally outside of
t he ir assigned bands, in outright
def iance of federal law and inter
national treaty. Ama teurs have
pledged that CBers will not illegally
utilize amateur frequencies, and are
wor king, on their own time, with
federal authorit ies to help track down
and prosecute these violators.

Raymond Spence, t he FCC's chief
engineer, though an amateu r. has also
made decisions we feel are detrimental
to amateur rad io too. but we don 't
ho ld it against him. He's also a CBer ,

RIDDLED'---__I1

The April 4. 1977, art icle on the
Federal Communications Commission
and amateur radio by Jack Anderson
was so ridd led with mist akes and
half-truths that I have outlined them
in red in the enclosed article. Ander
son has done irreparable harm to t he
good name of t he amateur radio oper
ator, a reputat ion t hat has been
earned through over a half century of
unselfish service and experimentation.

Anderson insinuates that the FCC is
working against the CBers' cause by
some secret intent. Not hing could be
further from th e truth. Since 1971,
the Commission has been attempting
to help the Citizens Band expand and
grow. But the est imated 20 million
CBers, half of whom haven't even
bothe red to get an FCC license, have
consistently ignored every attempt at
"cleaning up their bands." so that
orderly growth can be established.
Unleashing these undi sciplined, un
licensed radio operato rs on other
portions of the rad io spectrum is
invi ting more television interference,
more use of unlawful rad io, and an
enforcement burden that the Com 
mission cannot possibl y handle.

A no t he r A nd e rson comment;
"These (frequencies) would have to be
taken from the Ham Radio Oper
ato rs." This is abso lute ly false. Mega·
hertz of unused government alloca
tions lie in various po rtions of the
rad io spectrum; space set aside for
UHF television is almost totally
unused.

Anderson: " The Hams also have a
lock on the higher frequencies, which
are free from interference." I think
Mr. Anderson would find it hard to
defe nd his opinion of a " lock" on
frequencies by the amateur service.
for hams have only 4 megahertz of
exclus ive use in t he ent ire usab le VHF
and UHF spectrum, which is 900
megahe rtz wide. An est imated
150,000 amateurs use th is band daily.
79.2% of all usable amateur bands are
"shared, on a non -interfer ing basis"
with other services. notably, t he
government. This sharing arrangeme nt
can ex ist only if bot h parties are
disc iplined . state-of-the-art communi·
caters. Sharing was originally t ried on
the Citizens Band, and it resulted in

abo ut hum anity as you claim, you will
revert your posit ion and use your
considerable influence in Washingto n
to encourage the preservation of the
amateur rad io frequencies.

From reading your column and that
of your predecessor, Drew Pearson, I
know that you are "never wrong." so
I do not expect to see anything in
your column reflecting your errone
ous thinking, That would be a shame,
since you have so many people
bel iev ing you spea k the gospel.

In closing, I would simply like to
say . " Hey, ratchet jaw, have you got
your ears on?"

Stephen Guelde W7 1NH
Wheatland WY

selves.
You seem to imply t hat the FCC

has some special love for ham radio. It
should, because hams provide so much
more service to the public t han CBers
ever thought of doing . If you do
bothe r to chec k out t he Thompson
Canyon flood of Colorado, ask the
authorities how the amateur radio
ope rato rs and the Ci tizens Banders
compared in their ability to effective
Iy assist them in the ir relief efforts.
The news articles we saw in the West
indicated that the Citizens Banders
were " prima donnas" who got in t he
way and the amateur radio operators
were highly skilled, dedicated, and
conscientious in t heir effo rts to assist
t he authorities.

You apparently suffer from a
malaise known to radio aficionados as
alligatorit is. You are all mouth and no
ears. If you had bothered to do any
checking at all regard ing the back
ground of the ham-CB question, I am
sure you would not have written your
article. I would also li ke to comment
that you appear to have been "duped"
as you are wont to accuse the fede ral
bureaus assignl,d to monitor big
business. You have been listening to
the garbage spouted by the Citizens
Band manufacturers and supported by
the EIA, all of whom have been
push ing to "get more frequencies" so
they can sell more CB sets . Shame on
you.

Al though I have been a ham radio
operator for 1B yea rs, I must admit I
have not "done my share" to justify
my license. However, there is a local
woman who was able to talk to her
brother and family doctor in Sao
Paulo, Brazil, when her mother was
dying of cancer, to be kept informed
of her mother's condition through the
use of my radio. I am sure if you
asked her whether or not amateur
rad io was "worth it," she would
answe r an emphatic yes. Afte r many
times trying to reach her family by
telephone in Sao Paule and sending
many tele-g rams, she was quite
surprised t hat in tess than half an hour
on my radio, I was ab le to connect her
with her mother's doctor in a hospital
in Sao Pauio. On several othe r
occasions. I managed to have her tal k
to the rest of her family and have
them visit about her mother. Upon
being informed that the many hou rs
which I spent in her behalf were
"free," she was amazed.

On amateu r rad io frequencies, the
above are daily occurrences. The
reall y extraordinary cases are those
involving amateur radio operators in
remote parts of the world obta ining
rare med icines in the United States
and having them shipped to the
foreign country in time to save a
person's life who is in critical con'
dition.

In 1979, the World Administrative
Radio Conference will occur. At that
t ime the entire radio spectrum will be
reallocated. The black eye which the
United States has suffered by allowing
t he CB mess to develop w ill hurt
amateur rad io operators. If that
occurs, thoug htless articles like yours
will surely attribute to ham rad io 's
loss and ulti mately the people of t he
world's loss. If you are as con cerned
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HELP ABROAD

PR THROUGH PS

Atto rney General's Off ice. Tr igger
responded by sending us small light
weight items in large boxes. The air
mail postage was almost double the
cost of the item, Then alter several
more letters to the Attomey General's
Office with copies to Trigger, we
finally received our wund of the
balance.

Several months liter I received a
letter from the Attorney General's
Office advisiog me that lhe State of
Illinois was going 10 prosecute. The
details of the letter were made 8'lail
able to Wayne Green. I had hoped
that he would place il in the " Letters"
section so all could note lhe contents
and then _ ite to the Attorney Gen
era l Office and perhaps receive a
ref und in the oomi ng court eencn.

Red StolleW60HN!MM
l ajas, Puerto Rico

During the recent East Greenbush
Castleton (NY) area March of Dimes
Walkathon, member's of WB2YCR, the
Amat eur Radio Club of Maple Hill
High School, were involved with the
communications along the walk route
and even operated a portable nation
on battery power.

Actual comm"mications along the
roc te were provided by the Rensselaer
County RACESIAREC Associalion,
of which I hhe club's sponsorl am a
member. I set up communications at
one of t he checkpoints liang the walk
ro ute and allo wed students 10 listen to
the RACES communications as a
means of demonSlrating the U$B of
amateur radio in public service, fo r
which the RACES o rganiza tion is
famou s.

At th e same ti me, another porta ble
rad io station was set up under my
d irection by studen t radio operator
Geoff Schad WB2EON. This station
operated solely from a 12 volt battery
provi ded by media staffer Stuart
Hague. The antenna used was a
twenty meter dipole set up on porte
ble supports. Using Ihis simple rig.
Geoff was ab le to talk with several
stations. including two in Florida
IW1BDF/4 and W4QCl, WB0SMK In
Linco ln , Nebraska, WBOCHH in
Springfield, Missouri, and K4APL In
Per-ry, Georgia, all during the Walk<t

"'0".
The Walkathon provided two

golden opportunities. One, to provide
a public service through RACES, and
secondly, to test our cllb station's
portability. It also provided valuable
portable operating experience for
Geoff and our student operators.

J .F . Ki enz le WA2UON
Castleton NY

1 1
I just received my March 73 today

and noticed in the " Ham Help" sec
tion a couple o f more articles fro m
individuals requ ir ing help while OIIer
seas,

1'---__1

BADPR

TOP BAND

TRIGGERED

CROSS POLLINATlON

I'm sending alo ng a xerox COPY of
an article published in the ROCkford
Morning Star, April 4, 1917, _inen
by Jack Anderwn, the noted 1m
column ist . It shows how much a guy
can twist facts and how much he
knows a bout ham rad io .

I'm asking every ham to let th is guy
know what ham rad io is, the public
ser~ice that's been done, and how
twisted h is " co nfidential report" is.

His address is c/o United Featu re
Syndicate, 200 Park Ave., New York
NY 10017 . Give this guy a p iece of
your mind beceuse this is bad PR for
ham radio, espec ially with WARC
coming up.

I'd 'ike to see an art icle on the pros
and cons of 160 meters, along with
some details relatwe 10 the construe
tion of antennas for Ihis band.

L. Lyle Ball. KSCUT
Mineol . TX

Glild you menrioned rIMr. This i~
11<4 a feature iJlTic~ on the King of
160, Stew Perry W188. A new 73
book, The Challenge Of 160, is hitting
rhe presses in a few de~ Sray tun«!
fa some great 160 articles in coming
issues. - Ed.

Rich Casey WA9lR I
Arlington He ights IL

Yes, we d id receive a refund fro m
Trigger Electronics, the same out fit
tha I we all seem to know about. II
wasn't easy. Our problems with them
were almost the same as those
described by Mr. David B. Hesenick of
Springport MI.

We wrote many letters, both to
Tr igger and then to the Illinois

Just a quick note to thank you for
the " Briefs" col umn by WA1GUO and
WA1UMV. We hal'B long needed a
forum for "cress-pcllinatice" of ideas
from various clubs Ihroughout the
country. Th is can only result in a
more informed, beetthv, and active
ham rad io fratern ity. "Briefs" fu lfill s
a need, and I, fo r one, than k you for
n.

Tom Carney W89RXJ
Sterl inolL

th is o peration.
Nevertheless, Mr, Andersen should

be rebutted because of the distortion
and obvious impact this could haw on
Ihe general public.

Frank Nank in K4BNZ
President, P.lmetto Amateur

Redio Club
N. M"mi Buch FL

1 1

1 1

1__1

I__---JI

ONE SIDE
1....--__1

John W. Molnar WA3ETO
E~ecutive Editor

73 Magazine

Enclosed is a column from the
Miami Herald of April 4 th, and, just in
case you do not get this JiICk
Anderson syndicated column, I
wanted to forward it to you.

I feel that some knowledgeable
individual, such as Wayne Green.
should write to Mr. Anderson out
lin ing all the benefits and good Ihat
ham radio operators have done for the
'ast f ifty years. It would seem that he
is getting just one side of the coin
fro m this article .

Personal ly, I think that t he CBers
should be gi~en one of the UHF
frequencies - and let t hem have their
fun. Maybe that will keep some of
them from operating illegally in lhe
ham bands or frorn becoming two
meter technic ians and carrying Oller
their poor operating techniques inlo

cast stations.
It should be noted that an impes

sioned plea fo r add itiona l frequencies
by any service. CB included, can only
result in the bedlam Ihat exists now
on the present CB freq uencies.. Before
oper1ing a new band, a large amount
of research into the effects on o ther
users must be conducted. There have
been seYer-al proposals for I'IeW

Citizens Band frequencies; unfor·
lunately, most would have resul ted in
interference to te levision and other
services. Ther-e is nothing "confi
oential" about these proposals .nd
other FCC ecnons, A simple call 10

tte FCC by Mr. Anderson wou'd have
been enlightening.

The FCC does not regulate trequen
cies arbitrar ily. Most a mateur tre
quencies have been assigned by inter·
national treaty, and it is impossible for
"Irad itional ly ham" commissioners to
allocate band space to new services
without conforming to international
law. A recent proposal for add it io nal
CB frequencies was rejec ted by t he
Canad ian and Mexican governmenl, as
interference would have been caused
to their services. Unfortunately, rad io
waves do not adhere to nat ional
boundaries.

The FCC has taken the hint, and is
attempting to find new frequencies
for CB use. It is not the CB oper.tor
who is harassing the FCC corn
missioners; it is the manufacturers of
CB gear looking for addi tional profin
thlt will resul t when new bands are
opened. No mention of the operator
was made in the editorial. It is this
person who will bear the expense of
new equipment and antenna sY5tems
when new bands are allowed for CB

"M.
In conclusion. it is important to

no te tbet Mr. Spence of the FCC, the
American Radio Relay League
(ARRll. and the 300,000 hams were
powe rless to pre~ent the loss of 99%
of their bands when a recent inter
national conference elim ina ted most
of the "interference-free" satellite
bands once available to amateu r opes
atcts,

I

THE HINT
1....--__1

technology, and selfless dedication.
This is in contrast to an untra ined,
unprepared, and ill·disciplined CB
operation which cares not for self·
improvement or solutions to its inter·
terence and public re'atiom problem"
Virtually all 01 the querte r million
amateUI"\ are both able and willing to
provide competent, public-spirited,
lechn;c.lly clean, and valuable fin!
dass service to the public. How many
CBel"\ can say as much individually or
collectively1

The CB crowd is very vocal about
thei r public service, but what can they
relllly dol By example: On Friday,
April 1, I witnessed an automot ive
accident, radiotelephoned the Alex·
andria police through the Tyson 's
Corner WR4ABR ectcoetcn re peater ,
and had help on the way before an
observing CBer could even find some
body willing to pass a long the mes
sage.

Some research on Anderson's part
would have shown a large proposed
CB allocation in the FCC's WARC
proposal at 900 MHz, a location
which does not conflict with valid
amateur operations. Perhaps he should
do his homework before he writes.

CB is both a valid and valuable
mellns of personal communication,
bUI its services, capability, and rt.'a5O<l

for existence should not be confused
with amateur radio. It is a shame that
the WlIShington Post has not informed
the public of what amateur radio gave
during the Frederick flood, the bi
centennial celebralion, the recent
Cherry B'ossom Festival, the
Nicaragua earthquake, and the dai,y
accidenls on the beltway. Amateur
radio is needed bolh locally and mter
nationally, and before th is is forgot·
ten, it may be time for amateur rad io
to make its voice as loud as its service
is strong.

Theodore W. Edwards Jr. W1AJS
Alaxandria VA

I would like 10 commenl on the
editorial by Jack Anderson and Les
Whitten concerning amateur radio
th.at appeared on April 4, 1977. Mr.
Anderson clearly distorted _al
facts and over'ooked others in his
comments concerning "airspace" allo
cations for amateur and CB operator"
It was claimed thaI amateurs hold
"100 tmlBS" the space occupied by
the Cilizens Band, and that the FCC
was refusing to "take t he hint" eee
cerning the CBers' req uirements for
additionallrequencies.

Mr. Anderson failed to indicate that
the FCC is curren tly studying the
feasibili ly 0 1 add itional CB trequen
cles in the 900 megahertz regio n 
those "interference-tree" frequencies
referred to in the editorial. uetcr .
tunate ly, no frequencies remain inter·
ference-free when ut ilized by masses
of operators, Mr. Ande rson should
listen in on the 40 meter ham band
some evening, an area rendered almost
unusable by foreign high power b<"ood-

I
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CRA ZY

SOCIA LISTIC CB7
L...---__I

I wanted to say that I enjoy reading
your magazine. I'm not too crazy
about all the computer articles, but I
wasn't too crazy about 2 mete r FM a
few years ago when you were pushi ng
that idea. Now I have two 2 meter FM
rigs.

I'm also very glad that you're
around to keep people on their toes!
Many times. when I read your com
ments or answers to some of the
letters you get, I find t hey reflect my
exact feelings! I definitely do not feel,
as I'm sure many ot hers do not feel,
your last name reflects your character
Ie.q., t he lette r "The Golden Helmet,"
Jan. '77). I think you hit the nail right
on t he head more often t han many
would like to admitl

Also - a special thanks to Don

Study Guides
and

Code Tapes -
The Best Available

This year 's Swihsure Race is May
28 and 29, and we hope it will be a
success.

A.L. Muir VE7BEU
Victoria BC

1
Many CBers advocate that they be

given privileges normally associated
with amateurs. Maybe I'm old
fashioned, but I was taught that
people were expected to earn the
thi ngs in this life that they wanted to
receive - whether it's a pay check,
more frequencies, or more power.

I don't be lieve I'm disillusioned. We
amateurs at least partia lly earned our
licenses by dil igent study and practice
to obta in our licenses. Many t imes I
have heard the expression that no one
respects anything given to them. I
observe t hat t his is also true in regards
t o CBers as ~II as W{!lfare recipients.
Neither respect what was given to
t hem and only cry fo r more.

The CBers who use ham frequencies
and run high power, disregarding the
law, are t he same as someone who is
denied welfare and steals because he
feels it is owed to him.

Unfortunately, this reflects an
attitude sweeping our nation. Until it
is changed, our society will continue
on a path of socialistic decline.

Harold White WA4CPF
Birmingham AL

L.--__II

SWIFTSURE

I have been a reader of your
" Lett ers" column for many years, and
needless to say I enjoy it very much.
Its contents have prompted me to
write.

In the Victoria area (southern tip of
Vancouver Island\, the Royal Victoria
Yacht Club holds the Swiftsure Sailing
Classic race. As a PR venture, the
Amateu r Rad i o Clubs of
Victoria and Port Angeles (Washing.
ton State} are combining effo rts for
the second t ime t o handle emergency
communications.

The Swiftsu re Race IS known
worldwide and affords an exce llent
opportunity fo r publicity. We have
close to 100 hams involved in 4
land-located positions, and we also
equip 5 power vessels with units for
patrol purposes. Communication is via
the Victoria Repeater (25/85), with
HF used for long haul and backup.

There are usually at least 350 sail
boats involved, from both the US and
Canada. Their route is west out of
Victoria through the Straits of Juan
de Fuca to the open waters of Swift·
sure Bank, and then bac k the 80 miles
to Vict oria. To give an idea of the
conditions at sea, the wind at Swift
sure Bank was 45 mph last year, with
a 22 foot sea (we have an operator
who doesn't get sick) . The turn boat is
at anchor fo r at least 24 hours. In
closer to Victor ia t he water conditions
change by the hour, sometimes with
no wind, other times with wind and
rain.

The amateur rad io enthusiasm is
unbelievable. To give you an idea. last
yea r this year 's planning began the
day alter last year's race!

P.S. T he Sears by Yaesu looks to be
functionally the same as my [pur
chase d by mail f rom an ad in 73l
Wilson WE22 4 by Yaesu with which I
am very pleased. Maybe the Sears
shou ld be rev iewed In "New
Products. " Who knows? If Sears sells
only a few of these radios, t hey might
have a drastic price reduct ion and
create a great bargain fo r many of us.

incentive t o push on. Incident ally, he
pu rchased t he rig from one of 73's
advertisers without proof of a license
required, and if 73 is not a catalog,
mall-order sales operation, I miss my
guess,
3. As indicated in "Briefs" in the
same issue of 73, the photography
industry benefitted from new markets
t hrough mass availability of t he pro
ducts. I agree that "A vastly larger
distribution network for amateur
products could possibly create enough
demand to give amateur radio thou
sands of new devotees." How about
PRing many of them onto 220 and 70
,ml

As you may have gathered, I am
interested in encouraging the CB
members of our radio family to join
our ranks - legally! To t hat end I
wrote this letter.

Skid S<::hermerhorn
WHTY!Wl I0Y

WelleslllY Hills MA

IL.--__I

THE REAL ONE

TH E SEAR S DEBATE

L.--__I1

WA4MZL's letter about "Sears and
2M" on page 17 of the March, 1977,
issue prompted you to comment,
"We're on the cese t" Factors to con
sider in the "case" should also include
one or more of the following :
1, The Sears Spring/Summer t977
catalog, page 967, actually tends to
encourage CBers to move up into the
ranks of amateur radio with its head
ing - "Ready to go beyond CB7 Enter
a new world of communications , , ."
The "Important Note" puts the un
initiated on notice that t here is a
req uirement that the user must be
duly licensed and fu rthe r refers
potentia l users to the FCC for further
detai ls. How's that for educating the
publ ic? Could be better, you might
say? Why not help Sears with t he ir
later catalog copy?
2. The ownership of equipment is an
incentive. A friend recently purchased
a 2m walkie and has so far twice failed
his exam. He at least has the monetary

Every so etten, while in the 12
hour mode, t he pm bit in t he time or
alarm register (or even both) gets set .
(So, instead of waking up at 7;00 am
for work, one sleeps through until
dinner trmef I'm pretty sure the
problem is in t he chip (and, therefore,
extremely difficult to correct), but I'd
like to know if others who have used
this chip have a similar problem, or if
this is an isolated case, Any feedback
would be appreciated.

01'1, as a suggestion for battery
backup, use the "display enable" line
to blan k the display to conserve ene r
gy, and use a blin king LED or some
thing similar to indicate loss of 60 Hz.

Roy Weidig
51 3 Lampl ight Ct.

Middletown OH 45042

When I picked up my first cop y of
73 (OSCAR issue, J uly '75) in Hong
Ko ng, I realized t hat it had to be the
on ly real "amateur" magazine on the
market. The others mere ly label them
selves as such. I don't believe any
other magazine has the coverage 73
does. During a recent overseas de ploy
ment , I saw book peddlers in Karachi,
Pakistan, Subic Bay (Philippines),
Singapore, and Hong Kong selling 73
- and they were the current months '
editions! Never saw any other ham
publications anywhere except in U.S.
possessions. In my opinion, 73 has
improved steadily since I first bought
one. I noted the greatest improvement
when the magazine went to the large
format in '76.

Most of the time I'm in agreement
with your opinions and definitely
agree with and appreciate you r open
ness to other opinions.

Keep the 1/0 section going (I

realize you have no intention of
ending it ). It's great, as is Kilobaud.
Both serve their functions well.

Thomas C. Johnson WB6NQK
FPO San Francisco

L.--__II

CT7001 FIX

One art icle asked, "How can I get a
license overseas?" The FCC has been
coming to Europe (Ramstein AS,
Ge rmany, and Mildenhall RAF,
England) every six months for the
past year. They were here March 2 1,
22, and 23, and should be back again
in September. Most MARS stations
and education offi ces 1";11 have t he
exact info rmat ion in July or early
August as to the dates of arr ival.

I have also been asked a number of
t imes, "What kind of Amer ican ectivi
ty is there in Germany?" Answer 
"Everyth ing." In Germany all US
forces and dependents can obtain a
German license very easily. All that is
needed is an address (operating loca
t ion), a valid stateside license. Techni·
c ian or above, and 39 OM ($16) a
year.

Act iv ity within Germany is in
a lmost all modes of operation. As a
General o r above you will be given a
Ger man Class B License. With th is
license you can operate up to a
maxim um of 150 Watts plate dissipa
tion on any of t he following fre
quencies - 160m by specia l permis·
ston, 3.5-3 .8 MHz, 7.0·7.1 MHz,
14.0·14.35 MHz, 21 .0-21.45 MH z,
28 .0 ·29.7 MHz. 144-146 MHz,
430·440 MHz, 1250-1300 MHz and
more above. All the above frequencies
may be used in the fo llowing modes
Al , A2, A3, A3J , Fl , F3.

These modes are for the entire
ban d. There are no class or subband
allocat ion s. There is a great deal of
repeater operat ion on 2m and 70 cm.
Universally within Germany, 145.500
MH z is a mob ile ca lling frequency and
145.525 and 145.550 are strnpte x.

There are a number of American
amateur rad io clubs with in Germany.
I co uld 90 into each of them, but a
visit to your area MARS station will
render you informat ion about c lubs in
your area. I am a member of the
Wiesbaden Amateur Radio Club, so,
be ing biased [hi}, I will say a litt le
about it . We meet the second Tuesday
01 every mon th at 7:30 pm, and of
course everyone is invited. Most club
members can be found on 145.550
MHz FM.

Any interested person can write to
The Wiesbaden AB, MARS Station,
APO NY 09457, or myself, and we
will try to answer Questions and oller
assistance to individuals about ama
teur radio with in Germany.

There are also rad io theory and
code classes being held on Rhein Ma in
AB and Wiesbaden AB, cont inually. I
would imagine with the amount of
American act ivi ty, there are many
other classes being held. Again, visit
you r local MARS Station.

Jerry E. Cole OA1JC
Box 4 115

APO NY 09057

I greatly enjoyed Mr. Kufchak's
art icle on "The Super Clock" - using
the " old" CT700 1. I used the same
chip in my cloc k which has been
running fine since 1973. WeI!. actual
ly, there is one minor problem or I
wouldn't be writ ing th is!

1'---__1
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Douglas Reed
St Paul MN

'N8tch out, or Ch. 2 wi ll get you ' 
Ed.

Kenn RilIflir81 WB2 KOO
675 Knickerbodler A....

Brooklyn NY 11221

q uiet side on a Sunday evening, but
the times are rare Ihat you can't put
out a call a nd make a contact. Perhaps
he should have tried " kerch unking."
"Kerchunk." is the sound 01 a falling
squelch tail brought o n by I quick
flick. of t he mike button. Of murse,
one should identify v.tlen doing this.
Kerchunking 16/76 in San Luis
Obispo would have broughl 10 life
WR6AOS, Cal Poly 's IocallTllchine.

Also in SLO you will find the
Central Coast 's oldest and widest
c o verage machine, WR6AE L on
22/82. A liltle twist 01 the dial ,
another kerchunk, lind up will come
o ur newest repeater - WR6ASW.
l ocated in Santa Mllda, t his machine
covers fro m San luis Obispo to the
to p of the Sa n Marcos pass near Santa
Barbara. As designer, owner; and
trustee of t his machine, I fought hard
to get a good site and the best
trecoencv pair, none other th an the
granddaddy of them all, 34/94 . 34/94
was chosen t o ma ke the mac hine
useable to a maximum number of
persons, transients included.

Traveling south from SLO, one
soon comes to beaut iful Shell Beach.
and while its excellent restaurants are
enough to make most of us forget
radio for a little while, an insistent
kerchunker will discover Lompoc 's
own WR6AVI on 72112 - an excel
lent repeater with mverage almost to
the Gaviota tunnel .

In summary, o ne with only com
mon channels in h is rad io w ill have 3
or 4 repeaters to pk:k from in th is
area, whi le those with lull coverage
can pick up Nipomo 's WR6AHZ on
8 1/2 1 or WA6AFI o n 60100 with
coverage from SLO to Thousand
Oaks. All of our machines are carrier
access, on the air 24 hours daily, and
full V open to all licensed amateurs. We
have o pen autopatch on three of the
machines with e xchanges cover ing Los
Osos, Baywood Park, SLO, t he Five
Ci ties, Nipomo, Sa nta Maria, Los
Alamos. Va ndenberg. and Lompoc.

Regarding operation on other
bands, WR6AEL has an open 450
repeater as well as a 450 system that
controls a 52.525 radio. By the time
Mr. Pasternak makes another trip
through this area, WR6AHZ's 220
101Hz wstem will be OPIfational , and
two open 450 systems. in Santa Maria
will be operational, one from the
WR6ASW site, Ollthough our 450 fre
quencies will be per the national band
plan, not tilt upside down Southern
CA plan. Other Ihings being planned
but not presently operalional include
adding a 6 meter receiver at the
WR6AHZ site with a 450 link 10
WR6A EL's 6 meter transmi tter to
complete a 6 meter, split site repeater
on the most popular 6 mete r chamel
per the national band plan.

While we do have good equipment
o n the air here , we also have good
users. We do no t need tight cont ro ls.
Our autopatches are fully open and
the codes are published. A high per
centage o f tre local hams even have
the repeater control cocas. Most o f us
a re not t he "new breed." Many of us
were rag c hawing on 75 and working
OX on 20 before we ever heard of a
repeater. Several o f us are members of
QCWA and several of us are in high

HO RRIFIED

LOOKING WEST

Please reread my article again, word
for·word. It is fact·filled obieetiVf!
reporting, written in a somewhat
sarcastic vain. We hams, as a group,
have always conducted ourselves
within the law. 0 , for OWl" 22 years.)
Yet we are constantly being haraued
(such as by inamtive licensing), and
now possibly by restrictive designs
placed upon our low band equipment,
due to CB related activlries.

Yet, rhe 11 meter blind,... been
eXpilflded to further acmmmodilte
~ of what "'""S Ona! illegal. More
channels have been added, lind the
rulesare relaxed.

Speaking of that word "i/~gIIl, N it
is used throughout my IITtic., in
cluding rhe tit• . This is the on/y word
/ know of t hat means "unlawful. "
" forbiddf!rl," and "not condonM."
Don 't you agree? - KBANG.

I recently received lhe Apr il, 1977,
iuue of 13 Magazine and was horrif ied
to read "Those Illegal CB Channels"
by John Skubick KSANG. I am
ecceuee that your f1'Ia9lzine would
cond one s uch ill ega l activi ty.

My value SYSle.m is such that I
cannol support any publication which
condones and even suggests illegal
activit ies.

Therefo re , cancel the remainder of
my subscription 10 13 Magazine. I
shall expect to reoeiw a prompl
refund for the cancel led portion of
my subscription.

David A. Deem WA3ZXI
Rosemont PA

1 1
While your" Looking West" column

is o ne 01 my favo rites, I take great
e xceptio n to WA61TF 's comment that
t here "was not a repea ler to be had"
while traveling throug h our Central
Coast area. We do have excellent
repeaters with lots of activitv. Perhaps
tbe machines are a little bit on tilt

1 1

DVM FEEDBACK

Boris Auguu e
Ham ilton, Ontar io

I've been lollowing Wayne's career,
through the mags he publishes, for
quite a few years. I must say thai I
enjoy 13 very much, espe<;ially the
article on VR6TC and the mention of
KV4AA. In 1956 1 used to be VP2LB.
so I know what it is like to be OX.
Now I am senled in Canada and just
about ready to be a VE3 after many
t>ectic years; in this country.

The main reason for wri ting this
leiter is 10 clarify some errors on page
60 (Fig. 11 o f the Feb 77 issue
("DVM's Get Simpler"). Seems that
Gary McClellan, in Irying t o straighten
o ut the errors in that schematic (in
tbe Ap ril '77 issue. p. 17), has intro
duced more errors. C3, the .01 uF,
should move to pin 10, not 9 ; also the
10 k resistor R3 should be between pin
10 of IC2 and pin 7 of IC3. Also, C2,
the 47 uF capacitor, shows the wrong
polarity. Positive should be on pin 7
of IC2.

Lloyd Colvin W6KG
Iris Colvin WOOL

Ant igua, W.l.

Lloyd rW6KG) and Iris (W6Q L) Colvin at VP2A.

OSOs was due. in part, to participa
tion in the first weekend phone and
the first weekend CN portions of tilt
ARR L International OX Competition.
We made nearly 4,000 O5Os (befo re
eliminating duplicates ) in the 48 hours
01 operaling in lhe phone conteU.
Th is is lne largest number 01 O5Os we
have ever made in 48 hours. We
remember world-famous contest 0PIf ·
alar Jim Neiger W6BHY telhng us that
in one contest he made 4 contacts a
minute for an hour. At tne time we
did nol see how it could be done, but
we d id almon the same Ihing in lhe
contest just ccoctuded.

Band conditions have been excel
Ieot . For e xample, we worked all
continents in 30 minutes on 14 MHz
SSB on 21 February 1977 . Stations
worked were UF6 VAG, VK4 AK,
YV4YC, IK7RNH. XElDP F and
ZS6D N.

1 1

I10M CB

FREE CLASSES

LLOYD AND IRIS

TVI IS CURABLE!

1..---__1

1 1

I

In regard to the proposed 10 meter
frequenc ies published in t he " Letters"
section, how about movi ng it up 5
kHz so the converted channel 14
would be 28.7 15 and now be on the
1(). 10 net frequency? Perhaps this
would encourage 10 meter operators
10 convert a radio to use from home
or ;n the car on the net_ Help promote
10 meter act iv ity I

I am interested in kno wing an y
hams inleresled in react ivati ng 6
meter AM lin the metropolitan NY·NJ
area ). I am 16 and have f inally ac
qu ired my Technician license ( I d idn·1
th ink I wou ld ever reach the ranks)_
So c'mon fellas andlor YLs ITVI is
curable). Drop me a letter and ret me
know. There have to be some 6 m AM
rigs around and I o nly own an AM rig,
so it' s only fair for myself. So let's
~r i ll

We have just completed operat ion
as WOO LIVP2A. We made 10,000
OSOs with hams in 126 ccumnes,
This is an all·time record for our
various $laps. The large number of

Jenkins WA60AZ for the fine arlicle
on gelling 88 channels wilh 2 $Wi tches
on the lcom lC-22S. A fantastic
article , u many of t he articles in 13
usuallyare l

Finally, lIS far as good exper ience
with manufacturers goes, I must put
in a good word for Amateur Elec
tronic Suppl y. I've been dea ling with
tlltm for about 4 years now, and
haven 't had anyth ing to complain
'bout. Ray Brenier K9KHW is always
very pleasant on the phone and very
helpful. Their used equipment hll$
liways ... rived in mint condition.
Great service on new stuff , too.

Dave Buda WA2RYC
Nutley NJ

The Flushing (NY) Rad io Amateur
Techniclll Soc iety is sponsor ing free
licensing cresses in the Flushing area.
For more informat io n, drop 115 a
POStcard : FRATS, 62-26 Boelsen
Crescent , Raga Park NY 11374.

Stu Weinstein WA2BXJ
Rego Park NY

I'--__---l

1 '
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NEW BOOK

Repressive local laws against any ama
teur o r CB operation are beginning to
appear. It's not our fault, in the main.
It is the lault of shoddily built equip
ment for home entertainment, which
all my neighbo rs own.

Look at it this way - one of
the major intents of the present
administration is for hu man rights, as
expressed in our Declaration of In
dependence and designed into our
Constitution: " The right to Life,
Liberty , and the pursuit of Happi·
ness." If that pu rsuit of happiness is
not at the expense of someone else's
pursuit of happiness. In ot her words, I
have the right as long as my signal is
clean, to pursue my happiness by
operating my amateur rad io station, as
does my neighbor to watch "Mary
Hartman" or the Super Bowl. We
really should never know of each
other 's existence. But (1) when my
operating signal destroys his picture o r
sound, even though I'm operating a
properly designed and adj usted t rans
mitter, and (2) when various signals
fro m my neighbors' TV sets interfere
with my reception, which they do,
then (3) something is wrong,

My neighbor himself is no t at fault.
But he pa id $45O-S9OO for his home
entertainment set, and he expects and
thinks that that set shou ld be designed
and constructed much better than it
is.

And so it should be. It must be,
because the home entertainment
equipment industry 's quest for life,
liberty, and the pursuit of happi ness,
via higher profits, is inf ringing on my
rights and the rights of my neighbor,
the consumer, to each do as we wish,
because of their cheap design and
shoddy construction techniques. It
just isn't fair, pure and simple.

I believe that S·864 is a major step,
a good sta rt in the right direction to
the day when a ll radio operators and
TV/stereo lovers can live in peace in
the same neighborhood.

The home entertainment equip
ment industry is no t about t o agree
with any of this. Through their lobby
ing group, the Electron ics Indust ry of
A m e rica, they are expected to
greatly oppose this bi il. They will
claim that t he cost of properly design
ing and shielding their devices again st
RFI wou ld be prohibitively costly.
They said t he same thing about t he
all-channel set law in 1964.

It proved to be a tauectcus arqu 
ment then, and still is, particularly in

RTTY HANDB OO K

Continued on page 42

IHOME BREW

TH E RFI BILL
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Senator Adlai Stevenson
United States Senate
Washington DC

As a hom e brew fanat ic, I am
constant ly involved in those guerrilla
wars we have all reluctantly come to
accept as a way of life when venturing
into the ma rketplace. It's been more
years than I'd like to remember that
I've been searching for dependable
vendors, and any day now I should be
receiv ing my battlefield commission.

I write up many projects and have
had my share of pages in the ham
magal ines_ The point is that a single
a rticle can sometimes result in lite rally
hundreds of inqu iries f rom interested
readers who, for the most part, want
to know where they may obtai n parts
for a project. I very rarely answer with
a specific name, as I've learned from
experience that I'd be ma king more
enemies than friends.

Wheneve r I try a new supplier, I
send hi m a smal l o rder just to see how
it turns out, II all goes well, I keep
this place in mind for the next time I
need his kind of merchandise. If my
order receives shabby treatment , how
ever, I scratch the name from my list.

The cand id "Letters," reporting
per sonal experiences that other
readers have sent to this column, are
quite helpfu l and a sorely needed
service for the harassed consumer.
However, the results are not l"Jiways
consistent. After reading I"J favo rable
report on Ouest Electro nics, I sent my
usua l "test" order for S8.90. After
waiting a month, I wrote a letter
canceling t he order and requesting a
refund. I was not even extended the
courtesy of a rep ly. I wrote again 3
weeks late r and subsequently recei ved
a partial refund. This meant another
letter, inquiring after the remainder of
the money I had sent for parts they
didn't even have, and which were sti ll
being advertised months later. (Too
bad we can't cla im expenses and
compensation for a ll the aqqravaticn.l

Perhaps we should start a "pre .
Ierred vendors list." Anyway, I've put
in my two cent s worth, and with
inflation it is worth even less, but I do
feel a little bette r for hl"Jv ing done so.

Raymond Megirian K40HC
Deerfield Beach FL

Since moving to Illino is I've never
written to you, but a biil recently
introduced in the Senate is of vi tai
interest to me, and should be to all
Americans.

I am writing in vigorous support of
S-864, Sen. Barry Goldwater's RFI
(Rad io Frequency Interferencel bill.

I spea k from expe rience, as both an
active amateu r radio operator for over
15 years, and as a TV and stereo buff
for even longer. As a ham, my equip
ment has always been "clean." Yet,
I've faced a ll sorts 01 harassment from
my neighbors because of interference
to thei r TVs, radios, and stereos.

1 1

20M aRM

Chet Brown WB2AHK
Woodhaven NY

The other day on 20 meters I had
been moni toring t he Inte rcontinental
Traffic NetVoOrk, in hopes of being of
help to someone som ewhere. A
W5IH{?) station operating mobile in
New Orleans began calling CO on the
freq uency. There must have bee n at
least 100 stations listening on that
frequency . He was asked to move off
and got very ind ignant about that. He
continued to operate and aRM the
net .

He said t hat he was sick and tired
of all these nets on 20 and wo uld not
aSY, as he did not give a da mn. I
wo nder -Mlat he thought we actually
are abou t. I would like to publ icly
ex pla in to him what we do and
accomplish for us and him - yes, him!

First of all, one of the ma in reasons
we hams are licensed and are allowed
to be on the air is that we are here to
promote international goodwill. When
we run phone patches and o ther types
of tra ffic, we certa in ly serve to further
international goodwill, not only
between other hams but to non-ham
individuals as well. How much inter
national goodwill did he render to his
country by calling ca and working a
WB station and exchanging signal
reports, whi le people in maybe 20
countries were aRMed? We don 't
wish to take any fun away from
anyone, 'Nhet her he runs DX, SSTV,
CW, mobile, etc. But please, t ry to
cooperate with us, who enjoy running
traffic. We have to share the band
also. Remember that without a
netting frequency to congregate onto,
there would be hundreds more trans
missions going on by people loo ki ng
for connections somewhere - result 
ing in even more a RM on 20 mete rs.

By runn ing traff ic we are fulfilli ng
one of our requirement s for rece iving
our t ickets. Please wor k wi th us, not
against us. Use your energy to
improve our bands. Maybe you cou ld
start a drive to c lean up splatter, or
perhaps work t ogether to open more
frequencies . There would be less a RM
and more enjoyment, as we pursue
our pet preferences in t his wonderful
hobby.

experimenting, and it's amazing what
can be done with low power (under
50 Watl'S) and a good antenna/
preamplrransmission line setup .l The
current crop of 2m transceivers all
have fantastic receivers - a fact that
reduces the amount ofpower required
for dependable communications. I
often wonder what it would be like if
there was a universal 250 W power
limit on HF communications. It might
be imeresting! High power isrequired
in certain applications, such as EME,
but should be employed only when
neceSs<Jry to maintain communica
tions on HF, and I don't mean when
blasting through a pileup on 20. I
would like to hear from others on this
subject - I'm open to criticism and
will g!adly open the letter forum to

comments. - Ed.

1 1

THE POWER DEBAT E

You touched a sensitive point, Had! I
have always been dismayed b y the use
of excessive power on our beods.
Possibly it is because I am not a
seasoned OXer - sometime I will get
into serious OX and my philosophy
might change. However, while in cot.
lege, I worked WAS minus two with
50 Watl'S CW, and it didn't take
forever. With the abundance of good
I"Jntenna designs around, it is a shame
that more hams don't tI"Ike the time to
erect "superior" systems (apartment
dwellers aside /I. The same theory
applies to VHF and UHF. Recently I
have been involved in 432-450 MHz

My comments may not sit too well
with some equipment manufacturers
and the "big boys," but perhaps the
forthcoming ban on commercial
linears is a blessing in disguise. Why
does anyone need more than a couple
of hund red Watts anyway? The only
reason that I have found in over
twenty years of hamming is to punch
through the other signals, with the
result that you are probably being
heard not only by the oerscntsl you
are in contact with, but by most of
t he count ry as well, and causing un
necessary aRM to boot. If the power
limit was, say, 200 Watts pep on the
high frequency bands, think of the
reduction of aRM. Sure, there would
still be t he same amount of signa ls,
but the level of aRM would be so
greatly reduced that working around
it would usually be a breeze. The great
power myth is easi ly disproved by
listening on t he bands in the wee
hours when most U.S. hams are grab
bing some ZZZZs and hear the DX
stations running one or two hundred
Watts roll in. So the idea being put
forth by some that all the new rigs
would have to be expensive high.,
powered ones is possibly just a manu
facturer 's dream.

There would be some spinoff bene
fits from such a power limitation,
such as a red uction in energy use and
shifting the frustrations of not being
able to compete with the super power
from the average ham to the ex-super
power ham \lllho in most cases can
better afford psychiatr ic care.

I doubt if such a power reduction
will ever take place, but if it should, I
wouldn't shed a single tear as I dis
mantle my trusty linear,

Harl Goodwell K6JaO
Parad ise CA

school o r college. a signals we under·
sta nd, but few of us know the differ
ence in a 10-7 or a 10-8, and we are
not interested in learning. We have no
jamming, no attempts at long distance
calls on our autopatches, and we [ump
to answer a d istress call .

The point of thi s letter is that the
Central Coast is not an rf desert. We
welcome and encourage t ransient
traffic on our fine repeaters, If you
can 't wor k our repeaters, we will even
help you build a decent antenna.

Robert C, Couger
Santa Maria CA

1'--__1
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Com piled by Warren Elly WA l GUD

Galli good hilm r(ldio nftWS I tor y? Drop US" line, or call it in, and take home
the 73 pllblicat ion of your choice, provided we publish yvur news tip. Be l Ute'
to specify wnich book you wanf. OK?

Briefs
took as much as 4B ho urs in some
areas before National Guard units
could a rrive, and ama teu rs were
reportedly working closel y with local
police using HTs and those repeaters
t hat could be coaxed back onto the
air. At Williamson WV. residen ts were
warned of the flood by the local fire
whistle, the only fo rm of communi·
cation left as the W3ters crested. In
another WV town the mayor was
carrying a pistol to discourage looting,
he told NBC News, since it would be
days befoce help arrbed. In Alabama,
tornadoes tore through .Jefferson
County, three years to the day after
lhe last killer storm there. Amateurs
In Birmingham aperated W4CUE
continuously, handling t raffic from
the disaster ereas,

There ...ere some new deve lopments
on the FCC's ~oposa l to ban the
manufacture of linear am plifiers
covering 24-36 MHz and type eccept
amateur radio equipment (dockets
21116 and 21117). At iuue is the
need for poim of sale oonstra;nts on
the sale of equipment to non·licensed
persons (a concept the FCC had re
jecled). ARMA, the newly formed
manufacturer's association, reacting to
a counterproposal from the San
Antonio Repeater Association (see
" FCC," th is issue), ar\JJed that the
Texas . plan would probablv violate
federal restraint of trade regulations..
ARMA's proposal differs from the San
Antonio plan in one key area - it puts
the onus on the manufacturers, not
the dealers.

The ARMA plan would require all
manufacturers and importers of rf
generating devices to affix permanent
serial numbers and provi de affidavits.
The all idavits would be presented to
the buyer by the dea le r, who 'd have
to see a valid amateu r license (or
photocopy) prior to c losing th e deal.
The se ller would witness t he signing of
the affidavit, ooich would include the
type of gear , serial number, cattiet tars
of the buyer, his name, and a state
ment of intent covering the sucse
went use o f the gear. A willful
violat io n of t he agreement would
carry a $ 1000 fine on the buyer,
dealer, or manufacturer if the FCC
lound any pany in vio lation. A copy
of t he agreement would go to the
FCC, dealer, manufacturer, and buyer,
and. just like a station license, the
affidavit would have to be presented
upon inspection by FCC personnel. As
an ARMA spokesman p ut it, " th is
plan offers fewer loopholes thlWl the
FCC's ty pe acceptlWlce plan, and
would meet the constraint of trade
regulations of the Federal Trade Com·
IT"IISSlOIl.

One irnocrtee, in a letter to its
de.a1er1,. argues ag;ains! type aooeptlWl<:e
lIS harmful to amateur radio. "Ex
perience with type acceptance in
other ~ is illumi nat ing. A
typical amateur transceiver in the 250
W (PEPI class today lists for between
$575 and 5900. depending o n options
and manufacturer. A comparable
marine transceiver. type eccectednsts
bet'M!efl 52000 and 55000, and lacks
many of the technical advances found
in current amateur transceiver ." It

The ARRl has filed in opposition
to RM·2830, that praposal to permit
rebroadcasting o f amateur trans
missions for t"Hic and emergency
purposes over oommen:ial stations.
("Briefs," May '77, l:Il. In its re
sponse, the lea\JJe argues that rood,
traffic, or weatber informlltion could
not be of benefit to a oommen:ial
audience without a two-W3Y system
for clarification of the information
being filtered into the studio. That, of
course, would take ' licensed amateur
station at the broadcast studio, a
requirement broadcasters would be
hard-pressed to meet due to commer
cial considerations, The league a lso
points out that amateu r transmissions
would be used in heav ily commercial
time periods, so-cal led drive t imes,
when broadcasters not o nly have the ir
largest audience, bu t also their highest
adver tising rates, Backing the WBEN
plan was the National Association of
Broadcasters (NAB). The League
response noted t hat the NAB was not
familiar with amateur operations, and
sought to exceed reasonable limits for
Questionable benefit, in backing
RM-2830. Buffalo area amateu rs,
meamr.nile, were upset by the league
opposition. Said one local (heard on
75m), "This isn't the time to split
hairs when ham radio so badly needs
better llCCeSS to the public for P R
.. . " Ai; painted out, however, in the
w\JJe petition, unusual circum
stances (such as disasle~ and so on)
do allow rebroadcast 01 amateur
transmissions. with the permission of
the district FCCengineer·in-charge.

It will probably be some months (as
01 this _itingl before the total SCilIe
of amateur operations in spring floods
.nd tor....does will be known.
Virginia, West Virginia, and Kemucky
were hard hit by floods and mod
slides. local communications went
down Quickly, especially in WV,
where amateurs set up a communi·
cations center at the state capital,
operating on a 24 hour. day basis. It

Another record month for amate....
applications arriving in Gettysburg .
22 ,927 received duriog March ,
topping the January record of 21 ,553.
Howevei'", the backlog is growing.
instead of falling. At the beginning of
March the number o f licenses aW3iting
processing was about 3B,OOO. By the
end of the month, the backlog was up
to 42,000. The waiting period, mean
while, had wown beyond 10 weeks in
some ca!E$, with the 'verage wait
somewhere near 8%weeks.

of disc riminating a98inst the 9 million
CBers in freQuency assignments. in
favor of only 300,000 amateurs.
Anderson 's case rested on his claim
that important decisions by the FCC
have been made by officials who are
also amateurs, and therefore biased
a98ill$t CBers. One FCC official
termed the report "a frivolous allega
tion" not wonhy of comment. Con
grewnan levitas, though, is pushing
for a House invest iga t ion of the FCC.
tSee Guest Ed itorial this issue.1

Jack Anderson's national news
paper column $lrongly criticized the
FCC and left amateur radio with a PR
problem under a "Radio Hams Are
Favored Over the CBers" headline in
early April . Unfortunately it W3S not
an April Fool's ;oke - Andeuon,
citing Quotes from Georgia Congress
man Elliott revue s. accused the FCC

Fresno, the Bullerin rece ived two
aW3rds, one from the Southern Cali
fornia DX Club and another from t he
Golden Empire Amateur Rad io
Society. At 18$1 reecrt FCC lawyers
~e $lill sorting out that cable T V
case mentioned in one of th is mo nth 's
guest editorials. One FCC spokesman
on the matter of what will happen at
the Dayton FCC Forum: "We will be
pretty dose mouthed until more
explicit instructions come from higher
up ... we will discourage d iscussion
on pending proposals, and make a
wr itten record of the Dayton Forom
for the public f iles on Yllfious
dockets. "

Bob Hope ". gtIrIffO(J$/y r«orrJtd some public ~rvia! annou~ts

pointing out to tM public that a,.,.teur r«1io;s vallJilbJe to the nation, inviting
thow inter~ttd to "join in. " Thew will be distributtd to radio stations. lidding
to thow alrfNldy being heMd which we~ made by Dick Van Dyke. ThankS to
W6NAZ.

'6

At dt/lfldline: AMSAT reported a
succeuful 2m CN cont;tCl between
KP4AST and YVSB UK ••• over 500
miles between CariJCiIS and Ponce. A
fourth 432 MH z EME WAC is also
reported by KJPGP. who CQITlplet ed
the a ll cont inents award with ZE5JJ.
May 2nd al ARRL hMdquaners,
AMSAT officials wer e planning the ir
fil'5t A-D-D operat ions meeting since
both groups s~ an agreement turn
ing control of OSCAR 8 over 10 the
League. Topics to be d iscussed re
portedly inc luded a lloalt ion 01 the
new satellite', passband, w ith many
OSCAR USln advocat ing a CW·$SB
division simillf to OSCAR 7 mode A.
FCC license total, for C8 IFebru iW yl
were nearly 700,000. Some Russians
may be signing U6Q in commemora.
t ion of the GOth anniverSllry of the
October, 1917, rewlution. The
Fresno Internationa l OX Meeting
drew the biggest crowd ever - over
350 DXers from far and wide. And,
corqatulations are in order to the
beloved Wesr D:tasr DX Bullerin (the
source for the last three items\' At



Neif "Rusty" Rapp W89VPG, current record holder as the YQungest licensed
amateur, and working hard on his Genera/lit age 6.

o f the World
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has one vote, Austra lia has one vote.
Sut so also has Tonga and Nauru."
(Bo t h are small Pacific bland
countries of 7B,OCO and 5,0Cl0
populations, respectively - Ed.1 " The
sec;ond thing that we should re
member is that there are over 3OO,OClO
amateurs in your country. The next
1/JI"gl'St amateur population in our
region is in Australia, where there are
only 6,000 licensed amateurs. Perhaps
we should a lso remember that our
region, wflich has 37 yates at the
confe rence in 1979, extends from Iran
to Tonga - half the globe." Owen
went on to assess the fut ure : "Our
future is not secure . The amateurs of
the world are not the only people
seeking to preserve and indeed expand
their baocs, We must justify our
position, We face particular diffi
culties in our regIon - we must
remember that there are some
co un tr ies v.t!ere there Me few
amateuf'§ and other countries where,
perhaps for security reasons, amateuo
radio is nol permitted. Indeed, in
some countries it is treated with the
greatest suspicion." Further on in his
add ress Owen proposes a way
amateurs in the Japanese/Australian
co rrido r can argue amateur radio 's
case for the future. "The amateu r
service is global; the needs of amateurs
cannot be judged by any country
looking only at the narrow confines 01

As the WARC is coming up in 1979
to discuSS frequency allocations, it is
worth read ing the report on the 1937
Frequency Allocation Conference in
Cairo, Egy pt. " The amateur interests
were rep resented by t he IR AU dele·
gates. led by the AR RL's Mr, Warner.
The three mo nth long confe rence was
not too good for the European arna
teurs. The reason was that most dele
gates of the Eurcpeen countrie§ did
not sympathize with t he amateur
movement. Tbere were delegates who
were expressly hostile to the amateur
cause. Mr. Warner included t he names
of t hese de!e9ates in his report. There
have been some delegates v.tlo sup
ported amateur aims, f illt of all, the
USA delegation. The result was that
all amateur bands were left intact for
the Americai, while lhe Europeans
lost large parts of the 80 meter band,
and most of the 7 MHz band to be
occupied by broadcast stations The 5
meter ban d was completely taken
away" (Shortwave Review, Junel
July, 1938, Budapest, Hungary!. Wit h
thanks t o Wl PL,

she says she didn't th ink he'd pass t he
Novice either. Rusty has been getting
plenty of ON practice with his new
birthday present - II T$-520 tran$
oeiver from Kenwood.

A good WARC dialog between
Japanese and Austral ian amateurs was
reported at the JARL !Japan Amateur
Radio Leaguel 50th ann,versary
celebration last year . At a commem
or.ltive dinner party held in Tokyo
Michael Owen VK3K l, an immediate
past president of the Australian
Wireless Institute, urged the Japanese
to look ahead to the next 50 veers of
amateur rad io. " In 1979 in Geneva,
the representati\lE!S of all the countr ies
of the world will mee t and review the
bands allocated to each selVice. The re
are two very important th ings that we
ihould reme mber. The fif'§t is that
each country has only one vote. Japan

th is regulat i<Jn,"
Had told 73 ARMA was asking for

a grnndfather clause on t ransmitters
and transceiven [not linear amplifielll
bui lt by legitimate manufacturers.
who 'd be forred into bankruplcy if
forced to take back dealer's inven·
tones. ARMA also asked for gr.-ad
father clauses covering used gear that
woul d be deemed non·salable by t he
new regulat ion. Had ar[P.Jed that the
grandfather compromise woul d lessen
t he injustices brou ght by pseudohams
operating illegally with amateur equip
ment, and st rengt hen t he bond
bet .....een ama teurs, t he FCC, and the
manufac turers. A decision was ex
pected prior to the April 15th ettec
tive date.

A Federa l Court judge has ruled
that 5 dirty words should not have
been banned from the airwaves by
FCC regulations.. And, no, as Morton
Dean reported on CBS Ne_, "We are
not going t o" (list them he rel ,

He re 's an upda te on our "Briefs"
report last month on the stolen
repeater in MinneapolislSt, Paul MN,
The lan a repeater there was van·
dalized and ORTed March 2nd, with
several hard-to-replace items stolen, A
tenlpor.lry repeater was on the ai r
within 24 hours. with a new instal
lat ion scheduled to go on the air April
10th. Meanv.tlile, the club's ren tal
agent has agreed to provide a safer
location for the machine, including a
security officer. Donat ions made the
new installation possible, according to
The FM Scanner, mo nt hly bull etin of
the Twin City FM Club, Brooklyn
Center MN,

Contest ing may neve r be the same
again! In eertv April, at a meeting
attended by 80 contestors, Murphey's
Maraudell and the North East Contest
Club merged by majority vote, thlA
ending a dynasty that lasted decades.
The new club, named the Yankee
Clipper Contesl Club, uni fies the
nort heast, and is expected to
challenge west coast and mid-Atlant ic
clubs for nattnnal leadership through
aggregate scores in Field Day Sweep
stakes. AR RL OX, and CO WW.

Neil "Rusty" Rapp WB9VPG, t he
world 's youngest licensed amateur,
has probably passed his Technican
exam by now. According to Rusty 's
mom, the Geoera l eN may be I bit
too quick for him to write down, so
the Genera l wi ll have to wait, Mrs.
Rapp herself has probably passed her
Novice by now, while Rust y 's dad is,
by now, a General. As for t he theory,
six-year-old Rust y is plugg;ng along,
according to Mrs. Bapp, wflo says she
doesn 't see how he can pass, . , but

Ai ex pect ed, o s r s ad rates will
jump over 40% with the July edition
of the teecie publication. That pu ts

one full page of advertising in OST at
S1300 lone time). instead of the o ld
rate of $912.

The manufacturer 's reaction was
about as you'd expect , One importer
wggested he woul d no longer be able
to advertise or sell gear t o dealers;
another _ rned that he'd probably go
bankrupt, if forced to take back gear
thlt 'Mluldn't comply from dealers
who COUldn't sell i\. ARMA President
Dennis Had of Dentron Redio visited
Washington with a message from the
manufacturers - "We applaud the
proposal because at long last we will
have a concrete definition of v.tlilt
good engineering practices means , "
but we feel the FCC has committed a
qreve oyersight in not grandfathe ring
some of the equipment affec ted by

As this issue went to press, ARMA,
the Amateur Radio Manufacturer's
Association, was delivering an 11th
hour appeal t o the FCC . " hoping to
sohen the fi rst ru le and order growing
out of Docket 20777 (bandwidth I,
Ettective April 15th, new ha rmonic
and spurious em issions limits W11 re to
take effect fo r amateur transmitters.
The 40 dB limit below 30 MHz/50 dB
above 30 MHz standards replace the
"aC(X)rding to good engineering prac
lices" 'Mlrding of the amateur regula
tions. They h;rve widespread impliCit·
tions for amateurs and manufaeturell
alike.

The FCC's intention, according to a
spokflm., in the O1ief En.gineer's
office. is to find a new way to crack
down on illegal CB amplifiers.. But, as
lhe $pOkesman put it, "the net catches
a bit more than we bargained for,
" induding several popular ham trans
ceivers. (That's based on published
specifications, not an y actual testing
at the FCC leb.l

The regulation covers marketi ng
and advertising of equipment as well,
and, as our sou rce put it, "if the gear
is advertised you can assume it will
meel the specificatjora." Specifics
were hard to come by at deadline , but
one thing is sure - amateur stations,
upon inspection, will be checked at
the llntenllil output, thus including
antenllil tuners. low pass filters, and so
on , II is the whole operation the
Commission will be concerned about ,
not the individual pieees of gear, A
quality low pass filter then, should
put most stations in compliance at
Hf .

may be assumed then, that type
acceptance of manufacttlred amateur
equipment will increase its cost to the
oon5Umer, and tha t innovative changes
will be much slo...., in bein.g pro
duced, just as in other tervicn." The
dealer's Iener goes on to conclude
that "since type acceptance is now
de5ir.lble only as a SOlution to a
Citizens Band misuse problem, it is
beyond our understandi ng as to how
the Commission can expec t to keep
high powered, illegally converted
tra nsceivers from such use, by in·
spect in g th em fo r pu rity of
emissions."

A 90 day delay was announced in
early April, extending the comments
deadline for both dockets until
Augutt. thus opening t he door to
more amateur comment,
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The ellrra effort separates the "serious" from the "enrhusia ric. " Herw, thl
Dallas Amareur Radio Club effort illul tri1tes the easy _y ro cJi1mp a tribander
onto a crankup COKW. Thanks to the DARe

tnat country. The unique contribution
of the amateur service to international
goodwill , training, and education is at
the heart o f its contribution to both
the national and intemational interest
... The amateurs of the world must
SPeak with one voice." Repr inted
from Amateur Radio , Journal of the
Wireless Institute o f Australia.

On March tu. the FCC estenoed
permission fo r amateur ATV trans
missions (fast scan) in the 4 20-540
MHz band . Th is was to allow for
f u r t her ex ce rf menreuon unless
changed by bandwidth docket 20777.
Bruce Brown, operator o f WR4AAG,
the Washington DC ATV machine,
9-'ts much of the credit for the FCC
action, which grew d irect ly from his
comments in response to 20777.
Thanh to the RF Carr lf!', b ulletin of
the Dayton 10HI Amateur Radio
Anociat ion.

ATV is on the air in California,
according to ATV Magiu;M. The site
is just north of San Francisco at
Auburn, with coverage from San
Francisco to Sacramento. The fte
quencies are 437 .2 5 MHz in and
4 27.25 MHz out. Meanwhi le, in Los
Angeles the locals are reportedly
building a 434 MHz in, 1240 MHz out
ATV machine. Back east, Ed Piller
W2KPQ, the long Island Mobile
Amateur Radio Club (LlMARCI ATV
chairman, reports he's still working
o ut the bugs on the dub's ATV
machine. Operating frequencies on Ll
are 439.25 MHz in, and 427.25 out.

The Personal Communications
Foundat io n, a legal aid clearinghouse
set up to advise attorneys representing
amateurs in toW(!r cases and RFI/TVI
d ispu tes, has received some substantia l
contributions. Yaesu and Wilson both
donated $10,000 to go with $5000
from the ARRL, as reported here
previously. PCF is $li ll seeking legal
briefs from lawyers invo lved In
communicat ions cases. PCF 's address
is 915 W. lancaster BMi., lancaster
CA 93534.

AMSAT has arranged Bank Arneri
card and Master Charge for conmbu
tions and membership dues. Be ready
with the information embossed on
your char~ cards when calling
AMSAT at 202-488-8649,

In o ther AMSAT news, the battery
situation on OSCA R 6 was status quo
as of deadline. Three cells are apcar 
ently dead lo f the 18 aboard), and
telecommand stations have been
instructed to turn the satellite off
a fter each orbit for recharging pur
poses. Both current sate llites will be
coming out of l o:J'" sunl i~t now,
forc ing some changes in operat ing
schedules.. Work on A-O-D continues
in Washington, now with the he lp of
two ARRL staffers d ispatched to
AMSAT headquarters through the
Leal'Je's agreement reported in our
last two issues.

AMSAT sources say that A-O·D is
progressing on a t ig ht schedule, with
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the launch date now on a ceu-up bi1$is.
At the eartiet.t , that puts the launch at
t he end of t he yea r, or early next
year . lloyd's of London is under
writ ing the lau nch (a st ipu lat ion of
the AMSAT-ARRl agreement) for
$50,000, in case t he launch fa ils or a
suitable orbit is not obtained. A
similar arrangement was set up fo r
OSCAR 7. according to AMSAT.

Finally, AMSAT headquarters SilY1
there are still some 1st day co",,",s
avai lable from the OSCAR 7 lau nch .
They go for $1 each or Sill for $5, by

_ it ing lor callingl AMSAT in Wash
ington at PO Boll 21, 20044.

An interesting note from England,
via Radio CDmmunicarion , Journal of
the Radio Society of Great Britain,
Feb ruary 1917:

The severe interference e manating
from the Sovie t Un ion continues to
cause problems to many services from
time to time. It is reported that some
European administrations haw: re
ceived the following message from
Moscow: " Rad io installations oper
ated in HF bands are being tllper i
roented with in the Soviet Union and
these t~periments could possibly
cause interference of short duration to
your radio facilities_ We are now
taking actions in o rder to decrease
eventual interference. Your reports
will be attentively studied by Ministry
01 Posts and Telecommunications of
the USSR. Regards. Minsvial ."

On a number of occasions. items of

news from Radio Communialtion
have appeared in the Soviet publica
tion Radio. They have included
extracts of information on RSG8
affairs whic h have been disto rted to
place an unfavoura ble light on western
society, and it is hoped that c riticism
by t hat same society of the present
illegal ac livity by the Soviet Union on
international frequency allocations
will also rece ive due publicity in the
same place.

How do you handle the many
unsavory and quest ionable conversa
tions and activities occurr ing on the
amateur bands; The FCC saY1 ignore
i t ! Don't try to contact t he people to
reason o r quarrel with them. Don't try
to jam them. If they break into a net,
and wo n't move, wait them out. But
- do a lo t of listening. Get specif ic
information on calls, dates and times.
Wri te down e~actly what you hear.
Don't send tapes to lhe FCC or make
phone calls. Write down all the per'
tinent information and then mail it.
The stall has limited time for these
problems. but they are willin9 to
pursue a good hot lead if it is well
documented with enough background
information. Repr inted from The
Printed Circuit, Great lakes Repeater
Association, Detro;t MI .

Another Federal Court dec isio n,
prompted by broadcasters , will affect
ham rad io. A US Cou rt of Appeals

panet, in throwing out some of t he
FCC's cable TV rules, severely cnn
cized t he Commission's rule making
practices. As a result, FCC attorneY1
are warning Commission spokesman in
decision making positions not to
accept informal (verba l) comment on
pending rule making proposals. It
could affect "bull sessions" at ham.
tests and col1Yentions, but the full
impact was unclear at deadline. An
earlier case brought by broadcasters
resulted in the suspension of all
license fees, and a Me~ican stando ff of
so rts, as t he Co"9ress blames t he
Commission, and the Commission
blames the Co"9ress for the fees
dispute.

As we were putting this edition of
" Briefs" t o bed, the word in dub
bulletins frOll'l one ~d of the country
to the other was Fietd Day . It looks
like another record-breaking year for
participation, if the bulletins are
ponraying an accurete picture. One
point to remember is that t he ARR L
has made the ON rule a permanen t
fillture of Field Day .. . that is, CW
co ntacts count twice a phone contact,
so get those kevers and bugs ready !

According to the West Coast DX
Bullet in , the Southeast OX Club
(Atlanta) ran a poll of thei r member·
ship on t he needed ones. The to t
lowing is the head of the list. notable
for the listing of most of the usual
"despe1ately needed" ones.

1. Iraq
acsee-ev
3. Clipperton
4. Khmer-Cambodia
5. Bouvet
6. Heard
7. Saudi/ Iraq Neut ral
8. Burma
9 .D6-Comoroes
10. South San dwich
II. Albania
12. Sp ratly
13. Okino Tori shima
14. Kam.an
15. Bhutan
16. l accad iws
17. Bangladesh
1B. Cocos- Keeling
19. Annobon
20. Geyser
21. Andamans
2:1. Qatar
23 . Central African·TL
24. Chad
25. Z$2-Prince Ed and Marion
26. Auc kland/Campbell
27. Malpelo
28. Alda bra
29. Willis
30. Mellis

Clubs across the country cont inue
their search for new _VI to relate
ham radio to their communities. The
Central Michigan ARC has an interest
ing PR·Public Service approach - a
remote base setu p for emergency
weather alerts aimed at the general
public. According to the CMARC bul
letin {The Scopel. police, fire depart·
ments . schools, and hosp itals mo nitor



At the March meeting of the Unired Radio Clubs in San Pedro CA, Dr . N orm
Chalfin K6PGX spoke on AMSA TIOSCAR programs past and l uture. Here, as
the ,,-oup lis tens to OSCA R 7 mode B. he points out where the SfJJJCPl:rafr is at
the rime. Thanks to K6SWD for the photo.
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FCC licensing figures released by
the ARR L indicate a tota l of 293,655
amateu rs in the sta tes. The break·
down, as o f the end of Jan uary , was:
Novices - 38,365: Techn icians 
61.359; Condit iona l - 22,48 3: Ad
vanced 71 ,360: and E ~tra 
15 .132. Whether we can b reak
300,000 by the end of the year
remains to be seen, bul if curren t
applica tion rates continue. the
cneeces seem good.

L.A. area repeater owners and users
alike are angered by t he content of
RM 2844 submitted by Jones P.
Talley W5J TE, which requests that
the fCC place a blanket ban on closed
repeaters, The majority of tbcse
opposed feel that Mr. Talley 's pro-

-

resu me in 1978 in rwc categories. A
plaque and a $200 prize will be
awarded to the wri ter o f the best
art ic le about amateur radio in an
America n nationally-eircu laled non·
ham publicatio n during 1978. To lhe
writef o f the best I'oa m article pub
lished in a regional or local publica
t io n , thefe is a plaque and $100.
Art icles wi ll be judged on how _ II
they attract non-hams to ham rad io.
Writers do not hilVll to be amaleur
r-=lio operators.

The judge is Ray Coll ins. a profes·
sional writer and ham operator.
Judging will be based on an article 's
su bj ec t matt er. style. accuracy,
accompanying illustrat io ns, and the
men tion o f where a read er ma y obtain
more informatio n about t he ho bby .

Photostats of articles with the na me
and date of the publil:ation should be
sent to Ray Collins WA2GBC, Harter
Road, Morristown NJ 07960. Please
e nc lo se a seu-aodressec stamped
envelope. All entries must be sub·
mitted by Jan . 3 1, 1979_

Kansas St ate Po lice officials have
decided to d o away with ~he tradi 
t ional " 10" code. in favor of simple
words and phrases. "10-4" is now
"okav:' and " 10- 13" is "help, police
man in tro uble" Officials report thaI
the c hangeover is going smoothly,
although some o fficers still forgel and
use the " 10" code from habit. Re
ported b y the AP.

The winner of the 19 76 Amaleur
Radio Bit ing 8ug Award is Anthony
R. Curtis K3RXK o f State College PA.
The award , given to the wr iter of the
best amateur rad io artic le pu blished in
a US no n-ham pubticancn. is a $50
prize and plaque.

Mr. Curtis' article in t he f ebruary.
19 76 , issue of Popular Mel:hanics was
judged the best of over 50 submitted
in the competition. Entit led "New
Satelli tes Make Ham Listening More
Fu n," t he article was accurate, wen
written, and attracted a la rge non-ham
audience to a mateur radio. Mr. Curt is
is an assistanl p ro fesso r of journalism
at Pennsylvan ia State University .

There will be no 1977 cor-oenuco
for the Amateur Rad io Biting Bug
Award. However, competi t ion will

Malaysia has apparently ac~i~d its
filSt 2m l'l!peater. Via Amateur Radio ,
the off icial journal o f the Wireless
Inst itute 01 Al.'Stralia, comes the news
that a frequency coordination
committee has approved 147.9 0 MHz
output and 147.30 MHz irlput for the
syste m. It's to be located a t Ulu Kah,
with maximum power of 50 W.
Amateur Radio also repo rt s that
Malaysia n amateurs are now author
ized t o use RTTY.

With A·O-D in the offing, AM SAT
is an~ ious to help clu b groups inter
ested in demonstra t ing the satel lites.
A-o·O, which wi ll become OSCAR 8
after launch (and is to be controlled
by the ARRll, w ill be set aside
primarily for educational purposes.
due to its low o rbit and short acq ui$oi·
tion t ime. Contact AMSAT fo r more
details.

The Illinois Repeater Council too k
act ion at the f ebruary meet ing on the
issue of 15 kHz repeaters - and
whether t hey should be " right side
up" or " upsi de down." Illinois vot ed
to adopt the so-called " Californ ia
plan" wh ich fo llows the "reverse"
principle. Th is is the same p lan fo l
lowed b y western Pennsylvania, OIlio
and Ind iana (and Michigan is reported
to be studying such plan). Repr inted
from the la ke Erie AR A Repe;lter
Newsletter, Lakewood OH .

Michigan, ..ere reviewed The Toledo
repeater was o rigina lly established in
1969; the Belleville repeater was
Silf'let ioned by the Michigan Area
Repeater Counci l at a t ime v.tIen it
appeared that Toledo had rel inquished
the freq uency pair. After examining
_ilable reeords and newing Slat e
ments by both par t ies. the Courn;il
members concl uded that Toledo had .
Iegitimale claim to the frequency, and
reeffirmed its ew lier coordination of
WRSACT without a dissenting vote.

A strong plea was made to all
p~wnt to wr ite their senators and
COrl!1eSS men, urging them to support
S-864, Senator Goldwate r 's bill that
would require manufacturers o f
household electronic equipment to
install adequate RFI protection.
Tha n ks t o W8 G RG.

the 147 .10 MHz warning frequency
24 hours it day. Hundreds of homes
are linked to the system as _ II, since
loca l supply shops are stocking
scanner crysta ls. The remote base is
controlled through the clu b repeater
system, with a link to the Lansing
Weather Bureau . The 147.10 MHz
warn ing freq uency is repeated through
the Lansing system on a prio rity basis
- any station on eit her repeater is
OYerridden by the warn ing broadcasts.
As John Hackn\ln WB8QPE put it in ,
recent Scope art icle, " Emergencies
come up quickly and without two

weeks advance not ice .. . cps who get
the word o ff the a ir are those who
he lp, nOI those who have to be
reached by te lep hone .. ."

Two members of the North Shore
Repeate r Association (MAl. operating
on 28/88, March 4, at 11 :3 5 pm,
joined in a successful effort to prevent
a tragedy, when Ed WA1LR LIM came
upon a disabled car on the Cabot St.,
Beverly, railroad crossing, with an
approaching train coming down the
track.

Oick W1FAW phoned the 8oston &
Maine tower in an attempl to have t he
tr3in stopped, but it had advanced too
far down the traek.

On being not if ied o f th is fact.
WA1LRl grabbed seYeral red flares he
had with him and placed them on the
t rack. st opping the tra in in t ime .

Then he and t he train conductor
pushed t he car off the c rossing, and in
doing $0 d iscovered two youths who
were qu ite ill lying across the tracks.
They were assisted to safety. ae
printed from ORA News, bulletin of
the Ouannapowitt Radio Association.
Lynnfie ld MA.

Contrary to some recent rumors
and quite possibly to t he ho pes of
those few who would like to see
amateur rad io 's reputat ion fo r se lf
discip line destroyed. the second 19 77
meet ing of the Ohio Area Beoeeter
Counci l _ s neither a flying circus nor
a dogfight. The cccocu met at the
Delaware County Historical Society in
Delawwe, Ohio, on Saturday, April 2,
with representatives of 44 of its 82
supporting member repeaters In
attendance (p lU$ 16 guestsl.

The committee ass~ to examine
the use of the lower portion of the
two metef band by Ohio amateurs
reported thBt most of those SSB
operaton v.tIose licenses permit
operation below 145 MHz use fre
quencies below 144.5, and the Teen
nician Class licensees now operat ing
just above 145 MHz would move
down if given an opportunity. Havi ng
already voiced its opposi tion to un
restricted repeate r operation in all
parts of the amateur bands. t he
Counci l voted to support the Iowa
proposal to establish a new repeate r
band between 144.5 and 145. 5 MHz
and to authorize Tech nicians' use of
144 MHz.

Conflicting claims to priority on
t he 146.34 /94 repeater petr in
north ..estem Oh io and 50lJtheastern
Michigan by WRBACT in Toledo,
Ohio, and WRBA.JV in Belleville.
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pose! is an infringement upon their
right to o wn and use personal crco
erty as t hey see fit and fear that ooce
a ll repeaters are made open and evan
able to any amateur, the next logical
step would be to make all amateur
stations legally available to all
amateurs at ali times. This th ey cite as
a direct violation of the Constitution
and have vowed to defeat the RM.

rece ive such calls may use them until
they receive new calls mailed euto
matica lly by FCC. However, they are
advised no t to order QSls with the
WC0 call, as it will not be their
permanent callsign . From the ARRl
Bulletin.

One hundred years ago this year the

"breaker four." Gary again responds,
and learns that "Main Squeeze" had
blown a fuse the night befo re. His CB
power supply couldn't quite handle
the 20 Watt input radio. Fuse re
placed, he is now able to enjoy the
peace and quiet o f the new FM-CB rig,
as it is described by Gary. Gary then
pretends to be interested in
"Squeeze's" Cobl"a·200, and asks if he

was only t o leave the radio beacon on
the island and then continue on to
Capetown. No extra effort was
planned in case of poor weather , ,.
they would just continue on. The
schedule was to be in the vicinity of
Bouvet aro und February 24th or
25th, and this was reported when they
were in Antarctica. They were early
arriving at the island and were the re

OM Winter - East

"With winds as high as they
were, the windchill factor could
freeze exposed fl esh in a mat ter
of seconds. . . .,

stopping in another building halfway
there.

It would have been a pleasant place
to be stranded, and I had good com 
pany - four cute young school
tea chers. Five miles away, however,
trouble was star ting to pile up. The
XY L was stranded with a pair of
stir-crazy fo ur-year-old t wins. The
house is an old one (one of t he oldest
in Albion}, and the brutal winds were
forcing cold and snow in so violently
that a pile of snow had gathered in a
room which was separated from the
outside by another room. The water
in the bottom of our washer froze .

My hopes of getting out Saturday
faded with the day . The snow had
stopped. but not the wno. As fast as a
pathway could be plowed on t he
roadway, powdery snow which had
collected since Christmas had blown
in to close it up again. Highway crews
were fighting a losing batt le.

Throughout the county, every high

•• . , fr • • • • • • , , •••• •••_". , • fr ••• ,,_ ! .. " , .

school, every recreation hall or other
suitable building became an emer
gency shelter for the hundreds of
people stranded by the storm. The CD
director had to coordinate his efforts
through the sheriff's office, as the CD
center was all but inaccessible in the
storm. All over the region, amateur
radio nets were being called into
emergency session . At home, pipes
were freezing and bursting. Barb was
t hin ki ng of evacuating to t he high
school.

Sunday morning I said, "To hell
with this!" and sta rted wal king. The
snow had packed so hard you could
walk over the drifts without sinking
in. My car was buried up to t he
window. I later heard tha t after one
car was removed from a top a snow
drift, another was found buried three
feet beneath it, the drive r inside
frozen to death.

I was lucky. less than a mile from
the college property, a car picked me
up. The dr iver felt t wo would have a
better chance of making it through
than one. We zipped through one of
the temporary open ings in a half-mi le
lo ng drlh, and 1 saw the top of a
tractor-trailer sticking out. Occasional
hints were visible of cars buried in t he
walls of the ravine of snow. On the
other side was Albion and ho me.

To t he towns east of Orleans
County, the storm was over. HiW1way
crews trying to clear the roads had
their work grind to a screeching halt
as sightseers came in from adjo ining
Monroe Country and found tbem
selves stranded. The sheriff finally
cracked down, ordered all roads
closed, except for o ff icia l emergency

weather remained stable until just
after lunch . Then the sto rm hit. In the
next eight hours, over a foot and a
half of snow fell. Winds rose to 40
mph or so, with gusts over 55, and the
temperature plummeted.

In less than an hour, the New York
State Thruway became impassable.
The expressways in and around
Rochester were closed by the police 
too haza rdous to attempt any kind of
travel. Other h ighways in the region
quickly became parking lots. These
were t he conditions in Rochester.
Furt her west, they were worse. My
home is in Albion, the hardest hit area
east of Buffalo, which of course got
the worst.

Between the t wo cities, Rochester
and Buffalo, Lake Ontario curves so
that a wide bulge extends north
several miles further than the rest of
the lake shore. Being just on the edge
of the favored intercity route, and not
conveniently hand y to either city, the
land is mostly farmland - flat, open,
and completely at the mercy of the
wind. It is called Orleans County, and
Albion is in the middle.

It took me four hou rs of creeping
past stalled cars, detouring around
accidents, and clawing my way
through sno w drifts to reach Orleans
County, and I thought I'd made it.
Old Man Winter second-guessed me.
Five miles east of Albion, a tiny
village called Fancher can be found (if
you don't blin k on the way through).
There the State College of Brockport
NY maintains a rural p roperty for
ecological resea rch and conferences. It
was just a mile west of that p roperty
that I was told to turn back. Scores of
autos were bogged down ahead of me,
and there was simply no passage.

I turned down a side road toward
the college property, hoping to work
my way around this last obstacle , and
there I bogged down in a large drift. It
" , • • 1.. /1 "."" f " , ,,. "" .", " t o"

consider that snow fell in one amount
or another every sing le day for over a
month preceding the storm, and that,
for the country as a whole , this was
the hardest, coldest win ter in all re
corded history, it begins to take on a
different proportion.

Friday had dawned dismal, like a
great many days before it. Tempera
tures ranged from slightly below zero
to f ive or ten above. A light dust ing of
snow was added to the foo t or so of
powder already on the ground. The

Before and after digging out. This house, located near the author's home, was
completely buried in snow_Snowmobiles ran over the roof, the chimney (at the
right end of the house) was covered Oller, and rescuers had to tunnel down to
the door in order to evacuate the family. (Photos courtesy Albion Adver tiser,
used with permission.)
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visiting views from around the globe

Since the birth of radio comrnum
cation, amateurs have always been
there to lend a helping hand wherever
and whenever disaster struck. On the
last weekend of January, 1977 , a
different kind of a disaster struck
weste rn New York State. Fo r the first
time in history, a disaster was
officially declared due to excessive
snowl At the first glance, it might
a lmost seem funny, or that people
have turned soft, to be so affected by
the white stuff. However , when you



"The bruta l winds were forc ing cold and snow in so violently that a pile of
snow had gathered in a roo m which was separated fro m the outside by
another room..."

cbeptars! I checked into the New
York Public Operations Net on 75,
and then not ified the sheriff and the
Red Cross that I was finally home and
available.

The net manager, K2KOC, was
stranded in Buffalo, far from her rig.
W2PZL and WA2SYR were holding
things together. Of course, there were
plenty of others taking their shifts as
net control, but these two stand out
in my mind, especially WA2SYR. He's
blind. but the best organized net
control I've ever heard.

Fortunately, the telephones
managed to hang together. Otherwise
the already busy nets would have been
bedlam. Throughout the day, how
ever, I was asked to orig inate a few
messages out of state for stranded
motor ists. I even managed to get some
of the pipes fixed. Once again we had
water running, and the wife felt
better.

The CD headquarters for the entire
western New York region is in
Batavia. 20 miles south of Albion.
There an especially energetic group
was working through the 04/64 reo
peater. They were under the guidance
of WA2AIV, who stayed several days

at the center, and became the first
person to sleep in the bunk room
since the place had been built. Bad as
things were in Orleans County, we had
a picnic compared to Erie, Niagara,
and Chautauqua counties, which had a
lake upwind which manufactured an
unreal amount of snow. In Buffalo,
K2DWI and others activated the
station that had been installed at
Salvation Army Divisional Head
quarters after the 1972 floods. But I
didn't keep track of them. I had
troubles of my own.

Sunday afternoon the Red Cross at
Medina called. A young man was in
critica l condition in the hospital there.
The telephones were 10iFjammed, and
they were trying to reach his kin in
Rochester. For the first time in 25
years of hamming, I listed emergency
traffic. I wanted a phone patch to Red
Cross Divisional Headquarters, but at
that moment there was nobody
aboard in Rochester. One of the guys
cut up to two meters and W20YT

responded, getting me t hrou gh to Jim
Cross, the disaster coordinator. Within
the hour, the family was on their way.

Roads were still closed Monday,
and were destined to remain that way
t hrough Thursday. By Wednesday,
most of the nets were deactivated to a
standby condition. Maybe I shouldn't
admit it, but in all my years as a ham,
this was the first time I had figured
directly in a genuine emergency situ 
ation. Even then my contributions
had been minimal - a mere drop in
the bucket. I wish I could list all the
guys who worked shift after shift as
net control, or served as internet
liaison, those who passed reams of
traffic, and t hose who stood by and
waited, but were not needed. They
also serve who stand and wait .

Six days after the storm had begun,
Orleans County opened the roads.
Buffalo didn't open for a week or
more after that. Even though I got off
as easy as I did, it is easy for me to

understand the bewildered, almost
unreal feeling folks out this way have
over t he whole affair. Most of them
st ill don't quite know what hit them.
When I drove to work Thursday, it
felt like I was driving down a gully,
and I felt a bit uneasy. It started
snowing again Thursday afternoon,
and everybody beat it home. We were
all scared.

Once my car was dug out of the
snow, the AAA pa id the tow. Gettipg
it going again was another matter.
That cost over $160. This, plus the
loss of three and a half days pay,
made the storm a bit expensive, but I
still think I got off easy - especially
in comparison to Buffalo. I guess I
was little more than a bystander, but
you really never know just how you'll
act until the thing happens, and then,
just like everybody else, you muddle
through the best you can. It's only a
matter of how the cards fall that
decides whether you'll play a key
part, Of just be another drop in the
bucket. Just remember - it takes an
awful lot of drops to put out a fire,
but they all help out.

W. Edmund Hood W2FEZ
Albion NY

OM Winter- West

Four wheel drive vehicles were
provided and operated by radio ama
teurs in neighborhood assistance
missions. This action reduced the
overall emergency problem. Among
the 4 WD teams were: WA7HKS/0,
WB0KDN, WA0LRK, W0MBZ,
WB0MHP, W0MOE, WONR, W0001,
WB0PNX. K0ROL, WB0SDW ,
WB0UIX, WB0WOI, and WIlWYZ.

A local surgeon, WA0RGA, needed
to be at an operation scheduled across
the city. KOROL and Wf/PNYX
hooked up a 4 WD tandem and
essentially tobogganed WA0RGA in
his own 4 WO and got him to the
scheduled operation in time. At the
same hospital was WB0EFU, who had
given birth to a fine daughter the day
before. WB0EFU operated a battery
powered TR-22 from her bedside and
served as liaison between the
SE RVCOMM nets and the hospital.
Various missions of transporting
medical personnel to and from several
facilities were completed.

W00XR left work early as the
storm rolled into the Colorado Springs
area. Bound for Falcon, Colorado,

home and parked next to the EI Paso
County Sheriff's office. US Army, EI
Paso County Sheriff, and EI Paso
County Search and Rescue authorities
sat side by side in the "Sheriff
Central" command post and directed
a successful operation that saved lives
and greatly reduced suffering in the
afflicted areas.

The Colorado Springs two meter
repea ters carried most of the emer
gency traffic. Primary reoaters 37/97
and 16/76 were backed up with the
facilities of 19/79, 27/87, and 03/63
repeaters together with thi rteen
SERVCOMM RTTY stations who
stood by in the event the situation
mushroomed.

Search and reecue operatiom; continued afrer the storm, because scores of
missing people, cars. and tisestock had to be accounted for.

force blizzard that struck EI Paso
County, Colora do, with full fury.

Amateurs answered a call for help
when authorities had trouble estab
lishing communications vital to search
and rescue operations. SERVCOMM
responded and filled the gap.

Ninety-three rescues were made by
El Paso County Search and Rescue
teams in close cooperation with
ground and air units based at nearby
Fort Carson. Amateurs rode wi th the
varro us ground and air units.
Equipped with battery powered two
meter handje-talkies, they relayed
rescue mission information to and
from units in the field to a base
station lWA0HFJ) set up in a motor
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SERVCOMM, a short tit le for
service communications, is a group of
about 100 amateur radio operators
who live a long the eastern front range
of the Rocky Mountains from
Cheyenne. Wyoming, in the north, to
Raton Pass on the border between
Colorado and New Mexico in the
south. Recently organized (and within
the American Radio Relay League
public service emergency ccrnmun.ce
tions function), SERVCOMM has
aided a remote community during a
serious fire. participated in various
mounta in te rrain rescues and, more
recently, fully aided in a regional
search and rescue operation occa
sioned by the 10-12 March 1977 gale

~
The raging bliuard penetrated everything. Those at home for days couldn't get
to work.
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about twenty miles east of Colorado
Spr ings, he could not see well enough
to drive due to high winds and driving
snow. Even t he slowest speed as he
groped along did not prevent him
from bumping into yet anothe r car
stranded in the road. Some 35 hours
later, W00XR and e ight othe rs in
stranded vehicles near him were
rescued. They came through the
ordeal without sleep o r food by
rationing fuel and maintain ing two
meter status reports, During the long
night hours they signaled to each
other with interior car lights, as head
lights and tail lights were buried in

snow and car doors were frozen shut.
Rescuers, guided by SERVCOMM,
had t o battle long stretches of 15 to
20 foot snow drifts in almost zero
visibility to reach them. This rescue
was t ypica l of the overall operation
that employed five US Army half
tracks, each carrying an amateur rad io
operator equipped wi th t wo meter
equ ipment. During the last phase of
the operat ion, when sector sweeps
were made with various ground and
air units, SERVCOMM cont inued the
emergency communications service,
Almost all of the emergency commun
ications activity was captured on tape

for historical record.

During ensuing days, two debriefing
meetings were held with represents
tlves of the EI Paso County Sheriff's
Office, Colorado State Highway
Patrol, EI Paso County Search and
Rescue Group, US Army, and
SERVCO MM present. The meetings
produced 27 suggest ions for improve
ments in the SE RVCOMM operational
plan so that the next time
SER VCOMM is called upon, it may be
in a better position to serve.

Behind all of SERVCOMM's emer
gency capability and potential to serve

is the farsighted dedication and ex
pertise of the Pikes Peak FM Repeater
Association that has for a decade
built, sited, and maintained two meter
repeaters at altitudes that often
provide severe lightning and arctic
environments for equipment and
those who voluntarily ma intain them,
Wit ho ut this group, the loss of human
life and suffering would have been
much higher. Doing this, of course, is
what each amateur everywhere knows
to be a good measure of what amateur
radio is all aboutl

D.A. Barto l W0PT
Colorado Springs CO

75 Years

.a: /9 0 .:5 MPi2CO!..J I / 9 78 "<::>..
7~th pVV/VCi26flI2Y

Frank Caswell W1ALT
Brewster MA

Communications Comm ission, and
will be manned by members of the
Barnstable Radio Club. "KM 1CC" will
be capable of worldwide communica
tions.. The station will be open to the
public and we hope you will come to
visit us.

sary of Marconi's first twc-wav
t ransatlant ic radio transmission. The
club wi ll recreate th is event with a
multitransmi tter amateur rad io station
operating f ro m the original location in
the Cape Cod National Seashore Park
in South Wellfleet, Massachusetts. The
station has received a special event
ca llsign, "KM1CC", from the Federal

~/90" Mo:J!2COV/ 5To:JT/O!..J Cc:
On Jdnllanl /6,/90" from the Marconi
!2otarv 5park. Gap Station located in
50ufh IYe/lf/eet, M<U~<!Ichu!Jett'!i

Gvg/;e/moMarcon;~ucce..r"ll~ completed
the {'rot lWo f'!dJf l2adlo 7r,J.r!!Jmlsslon
be/ween the United .5fates &- ellrope

greetings and good wishes to you and
to all the people of the British
Empi re, Theodore Roosevelt."

The message was received at the
Marconi station in Poldu, England,
and for the first time the United
States had been lin ked with England
by wireless. A return answer was
received at South Wellfleet from King
Edward VII and was delive red to the
President through the South Wellfleet
Railroad Teleg raph station.

In 1907, the engineers realized that
they had built the station too near
the ocean, and by 19 17 the sand
dunes had eroded close t o t he tower
bases. The station had to be eben
doned soon thereafter. rccev eoorox
imate ly one half of the s ite has been
c laimed by the Atlantic Ocean. In its
15 year history of operat ion, the
station had three ca llsigns: CC, MCC,
and WCC. Old "CC" was a prime press
outlet to ships at sea and to this day
weconow located in Chatham, Massa
chusetts, is the busiest commercial
radio station on the east coast. The
station handles worldwide traffic to
and from ships at sea, and is still
communicating by international
Morse code as used by Marconi in his
oev.

During the week of January 14-22,
1978, the To wn of Barnstable Radio
Club will celebrate the 75th anntver-

Gugl ielmo Marconi came to Cape
Cod. Massachusetts, in 1901 to estab
lish the first transatlantic wire less
stat ion in the United States. The
station was constructed on the sand
dunes of South Wellfleet and was
completed in late 1902. The trans
mitter was of about 30,000 Watts
power, consisting of a t hree foot
diameter spark gap rotor supplied
mth 25,000 volts from a kerosene
generator. The aerial wi res were to be
supported by 200 foot masts. The
masts, 20 in number, were placed in a
circle 200 feet in d iameter in the sand
dunes, The Cape Codders were skep
t ical of the masts being erec ted in the
sand dunes, and as they predicted,
the masts were blown down in a
northeast storm in November, 190 1.
Marconi then erected four 200 foot
timbered towers and in late 1902 the
station went on the air for tests.

On the night of January 18. 1903.
Marconi attempted to send the tonow
mg transat lantic wireless message
from the then President Theodo re
Roosevelt to the King of England.
Edward VII: "His Majesty, Edward
VII, in tak ing advantage of the won
derful triumph of scientific resea rch
and ingenuity which has been
achieved in perfecting a system of
wireless telegraphy, I extend 011 behalf
of the American people most cord ial

Jack Anderson-Nuts!

The headline, from coast to coast,
read: "Radio Hams Are Favored Over
the CBers:' National columnist Jack
Anderson had scored with another hot
story, and ham radio was clea rly the
loser.

The story charged that CSers

haven't gotten a fair shake at the FCC
because "CB rad io has tradi tionally
been regulated by hams." Representa
tive Elliott levitas (a·GAl, quoted in
the Anderson column, ca lled the situ
ation at the FCC like "the wolf
guard ing the flock:' Figures that

ra ised many an eyebrow also
appeared, like Anderson's assessment
of the frequency allocations held by
300,000 amateurs being "100 times
more than available to the 9 million
CS enthusiasts:' plus his statement
t hat "hams also have a lock on the

" The Uo ry charged that CBers
haven' t gotten a fair shake at the
FCC because CB radio has trad i
t io na lly been regulated by
hams.. ."

higher frequencies, which are free
from interference." At another point
in the column, Anderson reports that
"according to one confidential report,
the hams now control more fre
cuenoes than a ll the nation's police
and fire departments combined, plus
all commercial and educat ional FM
broadcasters, plus all the TV stations
on the VH F channels in los Angeles
and New York City."

Anderson's column, which ap-
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" The Anderson column came at ill b.t l ime - right after a critical Federal
Appe;lls Court decision ..."

" The Federal Communications Co mmission's Chief Engineer. Raymond
Spence, is a lifetime member o f the League. He denied that his
membersh ip is a conf lict o f in te rest..."

DeWA3ETD

pea red the first week of April, went
on to accuse the ARR L of opposing
the CB industry's attempts to gain
more frequencies. And FCC Chief
Engineer Ray Spence drew the biggest
barb - "The Federal Communicatioos
Commission's Olief Engineer, Ray
mond Spence. is a lifetime member of
the League. He denied that his memo
bership is a conflict of intereu."

In an interview with 73, Spence
dismi55lld the article as "just another
Jack Anderson colurrYl," In the Per·
sonal Rlldio division, an aide to chief
Johnny Johnston termed Anderson's
conflict of interest charges "just a
frivoLous allegation, a typical Jack
Anderson column." The aide added
that he doubted t ha t there would be
any ollicial response, As FCC sources
tell it, the story got started with some
01 Congressman Levttas' co nst it uen ts
who had complained about the FCC's
lac k of act io n on Class E CB (220
MHz). Th e consti tuents. represen ting
an unna med Georgia CB manufac
turer, wrote that lhey were prepared
to build a plant to turn out 220 CB
rigs. which would bring new jobs to
the local economy. The FCC spokes
man added that it was understood the
EIA IElectroniC1 Industries Associa
lionl W<lS also lobbying Congressman
Levitas on the Class E issue.

Michael Vollmer, an aide t o Con
grewnan Levitas, told a s1igttly diller·
ent story about how the Andel"llOn

We have been gelling a number of
letters heft at 73 concerning excessive
aRM, jamming. music, etc.. on the
low bands. especially on 75m. Several
reOOer's complained about nets being
intentionally jammed. I have not been
l!$PI!Cially active on 75, so, armed .....ith
a new linear that needed revfe..... ing. I
pl'O<ll!'eded over to a friend's aTH fOf
the werling. In a te..... minutes we~
ready to l'O, but it required fi fteen
minutes to find a spot to tune up
.....ithout bombing someone. Yes, the
band ~ crowded! However, still no
music o r uussive aRM, and I began
to wonder if the leiters .....ere a b it
far-fetched. We had a fe w enjoyable
asOs. giving the linear a pretty good
test. Then, while talking to a station
in New York, I no ticed someone
tuning up dead on my freq uency 
annoy ing. but not interfering with t he
a s o. I in formed the other stat ion
that " the frequency was in use," and
t hat d id it. The character proceeded
to " tune up" for the next ten min
utes. and it appeared that his pro
cedure requi red continuous whistling
into the mike while tuning. tmer
esting. I also noted tha t the hi<jler in

column came to be written, Accord ing
to Vollmer, a constituent in Atlanta,
who runs a CB factory. requested the
Congressman's assistance with "an
FCC problem," Vollmer refused to
name the firm. or the constituent, but
added that the thrust of his req uest
was fOf the Congress to investigate a
conflict of interest at the FCC. Se..eral
I imes during our 73 intervie.....,
Vollmer emphasized that his boSIS is
not concerned with amateurs. not out
"trving to get them." "Congressman
Levitas." said Vollmer, "is.....eli aware
of the fine SlerYicehams have done
both at home and abroad. What
bolhers him the most is whlnhel" a
conflict actually does e l<.ist at the FCC
, " a conflict tha t may deny all
segme nts of the persona l commuotce
t io ns indust ry an equal voice in
decisions affecting it."

.Vo llmer, in response to a quest io n,
said t hat Congressman Levites was
responsible for onl y asma ll port ion of
the Anderson co lumn . .. but he
added tha t t he Congressman believed
most of the allegations contained in it
are true. Vollmer says h is boss remains
open·minded 00 the subject, however,
and is anl<.ious to rece ive some Ieed
back from amaleurs_ (Address those
cards and letters to Congressman
Elliott LevitM. 329 Cannon House
Olfiu Building. Washington DC
20515.1 Levitas had already received
some comment at the time of our

frequency I went, the more acute the
jamming problem was. Well, l'm a
believer now. and I can assure you it
will be awhile before I SlJbject myself
to the "enjoyment" of 75 in the
werling.

Let's face it, ham radio is in
trouble. We were lucky to escape with
our frequencies when the ITU met
several years ago, bu t only a fool can
hope that the upcoming WARC will
leave the ham bands unscathed.
Remember, the USA has only a single
vote which can be cconrered by ,ny
thi rd wOfld eoumrv (see the "WARC
Di$8ster" spedal report in Feb. 73 for
details). I can imagine what an un
enlightened foreign ITU representative
must t hink when he tunes in on our
low bands.

No t only is th ere int erna tional
pressure to trim our bands, but we a re
a lso unde r attack f ro m with in. Th e CB
man ufactu rers would love som e extra
spectrum space to p rov ide equ ipment
for, and t hey have an ear in
Wash ington. A da y or two ago
syndicated columnist Jack Anderson
(of Watergate famel provided the
media with an attack on amateur

inlerview, mostly from amateurs. who
reportedly appealed for a chance to
get ham radio a bit more credit Ihan
the Anderson colurrYl gave it. Vollmer
told 73 his boss planned to deliver a
speech on the House floor praising
amateurs fOf their service. but dump
ing 00 the FCC as an ill-run burl!ElU"
cracy, (Congressman Levilas has
reql'l!Sted a formal investigatioo of the
FCC by the House Interstate Com
merce Comminee.)

The FCC. meanwhile. had other
problems. The Anderson column came
at a bad time - r ight af ter a critical
Federal Appeals Court decision that
may stifle the kind of informal dis
cuss ions many of us are accustomed
to having w ith FCC personne l at
hamfest s and co nvent ions. It was a
cable TV case concerning siphoning, a
practice that's been restricted by FCC
ru les. The regulation had limited cable
T V cceretco' use of new films and
sports events on their own channels.
thus siphoning lhe p rogramming from
commercial b roadcasters. The Federal
Appeals Court not only threw OUI the
ani i-siphoning rule, but gaw the FCC
a real going-over on ils rule making
procedures. At issue are sc-caued ex
PlITte ccorecrs, discussions between
FCC officials in decision making posi 
tions and parties interested In
proposed rules. The court found that
the FCC had violated its own rUIM,

radio. The essence of his report
indicated that the hams hold much
more frequency space that our
numbers justify, and why shou ld three
million CBers be conf ined to a few
kHz wh ile we hold choice "inte r
Ierence-Itee" VHF spectrum. Mr.
Anderson's sources obvio us ly are no t
concerned with the futu re of ham
radio!

NEW MODES
Lately we have been swamped with

articles 00 power supplies and mods
for the new lcom 22S tran$Cl!iver.
Thoese things ru~ in spurtS; nel<.t week
it .....ilI probably be quad antennM Of
something. Unfortunately. the people
most involved in tinkering have the
least time 10 write articles. It really
doesn't take a MMter's degree in
English to write a good technical
article for 73. If you have a pet
project cooking. escecrenv something
involving the special modes such M
SSTV, RTTY, or microwaves. pass
along your enthusiasm to those ready
to try something new. An SASE will
bring a copy of Wayne's "How To
Write fo r 73 ." This document cctunes
manuscript requ ire ments and provides
info abou t pho tographs. dia grams. etc.
Do a fellow ha m a favor and "turn
him on" to a new facet of amateur
radio. 73 is wil ling to publish almost
anything re lating to the special
interest areas of radio, so let's hear it!
A point to reme mber: A single article
can relieve the financial bite of your
latest prcject. The other night I was
III king t o a well·known EME

SInce the SOocalled ex pane contacts
are not eecoeoed for the public record.
In future. FCC atlOfneys say, stall
members with have to submit written
summaries of t he ir informal discus
sions on pending rule makings. That
could mean a lot of paperwork. but
more important, it could stifle tbe
kind of "let your hair down" meetings
FCC staffers like to hold at ham
gathe<ings. Another byproduct of the
court ruling is lha t the FCC will have
to end t he practice of accepting late
comments on its proposals. Current
procedures allow for comment after
the dead line as a practical matter,
since t he staff rarely qets to t he mail
unt il afte r its own deadli ne.

FCC lawyers are considering a US
Supreme Court appeal, bu t in the
interim the Personal Radio Division is
faced with a sticky problem - the
largest barnfest in t he US at Dayton.
Dayton, in the words of one staffer,
"is our bigqest effort of the year,"
with five or sil<. FCC officials planning
to attend, At press lime it .....as unclear
."w,at effect the appeals court ruling
would have on lhe Daylon FCC
FOfum ... but as the same Com
mission staffer put it, "at Ihis point
we can say anything we wanl about
pending proposals. but we can't
listen."

Warren env WA1GUD
AJ$iJlant Editor

enthusiast who indicated that writing
for amateur publications had just
about paid for his station - t hink
about it.

WHAT'S COMING IN 73
Check t he new RTTY feat ure by

Marc Leavey in this issue. RTT Y is a
tast- moving mode with plenty of
room to excertmem and tinker, and if
you have been hesitant to tackie
tele type fo r want of information. try
73.

Marc's column will provide
monthly info for the beginner, M .....ell
M advanced lechniques for the RTTY
pro. Some good articles are coming
along 10 future ~sues. A compre
hensive look at active filters for Rny
is coming. written by Pete Stark, fOf
those reqUiring lhe ultimate In
terminal unit performance. SSTV will
be covered in two upcoming articles,
as well as an update on Stirling
Olberg's "Smoke Detector" micro
wave system. If you need a cheap
alternative to today's el<.pensive
transceivers. t ry 10m with a converted
CB rad io - coming in fu ture issues.
The new 10 GHz "Gunnplexer"
microwave transceivers have been
getting a wo rkout at 73 . Watch for
tec hni cal detai ls in t he ne xt couple o f
issues. Te ll a friend about 73. the
home of special mode ar t icl es. I'm
loo king for YOUR artic le. so get
writing.

John Molnar WA3ETD
Executive Editor

Continuld
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Fireworks

Bandwidth

Insurance

So yo u feel safe af ter yo u have
disconnected or grounded the antenna
feedline? Not necessenlvl If you have
a rotatable bea m or qu ad. t he re is
usually an 8 o r 4 wire cable co n
necting the rotor mechanism ..... ith the
ro tor co nt rol box. Th is cable leads
down the mast or t ower in to the
co nt rol or operat ing room. Unless
there is some fo rm of disconnect
between this cable and the rotor
control box, part (usually too much)

The widely publicized FCC docket
20777, the "bandwi dth" docket, was
recently commented on by t he
ARRl. The ARRL felt that t he
docket was a step too far in the
"deregulation" of amateur radio, and
that a "wait and see" attitude should
be adopted on many provisions in t he
docket, such as not yet outlawing AM,
and that many problems with mod
ulated CW (MCW) in the phone band s,
RTTY in the phone bands, etc., would
crop up if the docket were adopted as
written,

There are certainly some problems

Listening on 2 meters during recent
months, I have heard numerous dis
cessions about the problems of
insuring amateur gear, particularly
with regard to 2 meter mobile and
hand-held equipment. The re seems to
be much misinformation gOing
around. especially since there a re
numerous ways an insurance company
may look at equipment an d its si tu
ation in the mobile.

Radio gear may be insured in
several ways. First of all, equipment
which is permanently installed in the
home is considered as household con
tents and should be insured against
such perils as fire, extended coverage,
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of the lightn ing surge at the antenn a
o r tower will f ind its way into this
cab le. Very often th is cable runs
pa rallel with the coax used as an
ant enna feed or transmission line. Th is
enhances the cha nce of cap acit ive
p ick up from the braid of the coax,
since the rotor cable is usually un
shielded.

In a recent case, nature added to a
Ju ly 4th local fi reworks display by
liftl t ning which struck the upper tip

in the docket as it stands writ ten. such
as the ( I think unin tent ional I excl u
sion of amateur TV from 450 MHz,
But doe s t he ARRl serious ly be lieve
that people are going to start t rans
mitt ing RTTY in t he p ho ne bands, or
use MCW in the phone bands? RTTY
in SSB channels would be just as
much of a problem to reception for
the RTTY people as for the voice
people. And MCW might be run
occasionally for expe rime ntat ion, but
woul d be no real big problem. Has t he
League forgotten that t here are
gentlemen's agreements th roughout

vandalism, and the ft, a long with other
personal prope rty under the weu
kno wn homeowner 's insur ance policy.
It is, in fact, automatical ly covered by
this policy, usually subject to a $ 50 or
$100 deduct ible clause.

Other equipment, such as mo bile
rigs, han d- he lds, or otherwise portable
gea r, is best insu red through Inland
Marine Insurance.

The Nat ional Association of In
surance Commissioners has ruled
under what is kno wn as t he Nation
Wide Marine Definition that ham
radio equipment in automobiles and
otherwise not permanently located in
a structure qualif ies as a subjec t for

of a fibe rglass quad spreader holding
the 20 meter fed element of a quad at
K4N E. The last six inches of the
spreader d isappeared , ieavinq a "puff
ball" of fiberg lass resembling a feather
duster or cotton cone such as one
finds at camivats, The eyebolt holding
t he antenna wire was unharmed, but
dropped down since its support was
lost. There was no damage to the
antenna or coax t ransmission line.

All the antenna feeds were discon·
nected and grounded outside the
shac k. Yet the lightning surge entered
the house th rough the rotor cable,
burned out the CDR control bo x,
ente red the striphne 12D volt ac con
necti on str ip through the co ntrol box
ac co rd, passed into th e receiver and
e xciter wh ich had their ac cords
p lugged into the stripline, and caused
considerable damage to t he receiver
and e xciter. Some of this could have
been avo ided had the ac cords been
disconnected. But the best preventive

our bands that make mutual habi 
tat ion possible? Ho w often do you
hea r a RTTY station outside of
14070·141 05 on 20, or outside of
3600-3630 on 80? (Unfortunate ly.
some CW stat ions do brea k this
ge n t lemen's a gree men t and do
int rude, but more are considerate and
t here is no t remendo us problem.I
How often do you hear SSTV outside
of 14 22 5-1 4 23 5? If _ receive more
flexible regulations regarding the type
of emissions we use, will we suddenly
forget these important agreements?
Will 40 yea rs of learning go down the
dra in? I say no. The League has shown
little faith In its o wn life b lood, the
amateur.

don't think that the league
dec ision rose entirely from mistrust in
hams ' abi lity to qovem themselves. I
think t hat t he directors who. as a
who le, formulated the league
respo nse, are lonq-ttme hams who
have not been in ~olved in the majority
of th e innovative new things
happening in ou r hobby. To them the

Inla nd Marine Insurance. Such
coverage provides protect ion aga inst
a ll risks of physical loss or damage
e xcept for specified perils such as war,
nuc lear e xplosion, infidel ity or
damage while being worked on, and a
few others. wherever located, world
wide.

Insurance may be provided by
endorsement to your homeowner 's
policy just as your cameras, jewelry,
furs, or musical instruments can be
insured under a personal articles
supplement. The rates are generally
the same as for musical instruments or
cameras. Should you not carrv a
homeowner's pol icy, you can pur
chase an Inland Marine policy known
as a Persona l Articles Floater on the
same basis and providing the same a ll
r isk covereqe.

It is well to have purchase invoices
or other documents to ver ify values
an d, as the prices of equipment go up,
your insurance should be likewise
increased to reflect replacement value.
Even though replacement at the t ime
of the loss ma y be on a depreciated
basis, dep reciation is based on reotace-

measure would have been to discon·
nect the rotor cable.

There is an eight·pin Jones plug
disconnect in the rotor cable outside
the shack now which can be con 
nected to a grounding plug. all eight
connections strapped together and
wired to a ground rod. Truly a few
ounces of prevention are worth a few
pounds of replacement parts I

I just walked across the room and
checked my CDR and a few other
cables on various antennas, such as
coa xial inverted V, etc., and boy, do I
need to get bus y on some protective
grounding. I advise all readers to go
now to your ham shack and check for
proper grounding.

Lewis Sieck K4NE
St. Pete rsburg Fl

Thanks to Mike and Key , bulletin of
Thf! Greeter Cincinnati Amatf!ur
Radio A ssociat ion.

status quo is just fine, so "don't rock
the boat." let's just wait and see. and
join our buddies for a rag chew on
whateV01r mode. The experimenter has
been left out in the cold!

The League is us, it's the greatest
th ing going for us in amateur radio,
and the League is concerned about the
members' views. That should be
obvious from t he Docket 20282
survey, which also shows t hat the
members are concerned about League
policy . If you agree with me tha t this
issue needs another look, the first step
is to be su re you are an ARRL
member. Then let them hear your
ideas, whether they agree with mine
or not, so tha t they can adhere to
member wishes. The League is us.

Bruce Frahm WA0TAS
Colby KS

Reprinted from thf! Trojan Harmonic,
neratetter of the troen ARC, Colby
KS.

ment cost at the time of loss and not
on original cost.

The third possibili ty for insuring
your mobile gear is as a part of your
automobile policy, which may work
against you at the time of loss. Should
you elect to insure your gear as part
of the auto, it would be well to ta ke a
Polaroid photograph of the rig in
stalled in the car and have your agent
inspect it and give the insurance com
pany a statement along with the
photo to the effect that it is a
permanent installat io n.

When insuring your equipment,
always use an itemized schedule giving
a full descript ion of a ll items,
includ ing crystals, serial nurnbers, if
any, and current replacement value.

In spite of the feeling of many who
say nasty things about insurance cern
cernes. if you insure properly and give
full information at the outset, you
will be treated fairly when a loss
settlement is made. Should there be
honest differences, you always have
recourse to you r state insurance
depa rtment which is charged with the
responsibility of assuring equitab le



Another Milestone

Strip Your Shack

handling of honest c laims. Just don 't
try to get someth ing you are not
ent itled to and, by all means, read
your policy as soon as you receive it
and take up with your agent anything
not clear.

There remains one other area of
insurance which, in recent years, has
become of great concern to some
amateurs. This is the area of lawsuits
arising from real o r imagined intrusion
by amateurs into the rights of privacy
01 others_ Much has been written and
voiced about the need for such protec
tion, but appare ntl y, few people know
that such protection is readily avail
able and some probably already have
it.

Insurance companies have, for

Although few hams would agree,
one of the best th ings that has hap
pened t o amateur radio has been the
advent of the Citizens Radio Service,
or CB. From the beginn ing of rad io
communication, the ama teur service
was a non ·commercial user of radio
frequencies and the word "amateur,"
denoting unpaid, inexperienced, or
uns ki lled as compa red to "p-eres
sional" or full time, most certainly
required st rict regulations to pr otect
the public interest up and down the
radio spectrum. Like the new auto
mobi le driver, th is amateur must
prove to the Federal Communications

In my attempts to recruit peo ple
for our hobby. I have met with
concern regard ing the cost of equip
ment - tears that people could not
afford to venture into ham radio or to
convert f rom CB.

This is a fallacy which must be
corrected by our own publicat ions
and should be put into its proper
perspective. It is high time that our
hobby rags public ize, via the med ia.
t hat ham radio equ ipment is really no
more expensive to the Novice than
many CB rigs.

Many wrong impressio ns are
created when we invite a would-be
Novice to our shacks, where we may
have a fantastic array of gear. Do you
confess to him that this or that piece
of equipment is oh-sc-manv-veecs old?
That it has already bee n robbed 01 so
many parts that it is now useless, and

many years, uttered what is known as
" Umbrella Liability Insurance" which
is catastrophe type protection for a
person's legal liability arising from his
negligent acts. You are aware of the
automobi le bod il y injury and
property damage insurance, which is
now a requ iremen t in most states, and
the personal liability protection,
which is Section II of a homeowner's
policy. An Umbre lla Liability policy
covers above these policies and also
covers other a reas of exposure above
what is known as a Seff-Jnsu red
Retention, usually $250 t o 5 1,000.
Areas covered by the Umbrella, which
is usually issued for 51,000,000,
include "inva sion 01 privacy," such as
might ar ise from interference by an

Commission that he or she has sutf i
cient radio knowledge by personal
examination to put a signal on the air.
Thus, the various types of amateur
licenses have evolved over t he years
and t he ham can even build and
operate his own equipment.

On the commercial s ide, it was later
shown that unskilled persons such as
police, firemen, ta xi drivers, pilots and
others could successfully operate com
mun icatio ns equipment t hat was
government type approved and both
installed and serviced by licensed
persons. When the equipment met!ts
quality standards and is adjus ted by

can never be used again except for
further pilfering 01 parts for another
project?

Stop this bu ill Be honest with
yourself and with him. If you cannot
remove the excess gear from his sight,
then, for goodness sake , at least label
it as obsolete. You will feel and he
will feel more at ease. For that reason
my shack is str ipped to the bare
essentials.

It is a warm feeling to have a
youngster say: "Gee whiz, is th is all
you really need to wor k across the
world?"

You answer, "Yes. Control your
self, Mister. Sit down and r sha ll
endeavor to show you exactly what I
mean. New Zea land is now busy with
WA6 on 15 meters but , just as soon as
they complete their OSO, I will
de monstrate an attempted contact."

amateur stat ion with home enterta in
ment equipment, television, radio, or
telephone. The Umbrella policy
provides cost 01 legal defense , as well
as payin g judgments for wh ich the
po licyholder is found liable, up to
$1,000,000 above the amount of the
Self-Insured Retent ion which he must
bear. Such policies are easily obtained
and are relatively inexpensive. If auto
mobile insurance is carried with limits
of $100,000 per person, 5300,000 per
occurrence for bod ily injury, and
$25,000 per occurrence fo r property
damage, and if personal liabilit y of
550,000 is carried, an individual with
one dwelli ng and one auto can usually
Obtain umbrella protection for under
$ 100 per year . Many larger businesses

quali fied personne l. it is evident that
the technical knowledge and ski II of
the operator becomes less important.
This latter concept could have paved
the way for the CBers.

At least for the first time persons
over 1B years 01 age could get on the
a ir without examination merely by
application. Even low power hand
held units can be operated without
any permit or restriction. Without
doubt, the success of CB has exceeded
all expectations. Not too many years
ago, the radio enthusiast was asked ,
"Are you a ham? " Now, t hey nearly
always say, "Do you have CB?"

The dem and fo r CB equipment has
crea ted a bonanza for electronics man
ufactu re rs. Many new companies t hat
jumped aboard the bandwagon have
also taken a look at the much smaller
(bu t more expensive) amateur market
since the same product ion techniques
apply. Competition has probably
reduced the price of some ham gear
over what it would be with fewer
manufacturers. The sheer numbers of

• Good fo rtune came my way with
propagation, sunspots, and oppor
tunity, and Frank ZL1BDG answered
me. Thank you, Fran k. I made a
convert.

Th is young man is now asking me,
" How qu ickly . how soon. and ...
maybe I can use the money from my
paper route ."

Of course he does not understand
the CW yet, but, with my persistence
and influence, he will.

In most photographs with the
proud owner/operator posing in his
shack, I set! items of equipment which
are not really necessary to operate a
bona fide station . Remove that excess
gear, OM, and enlist a recruit.

Only after we make it a practice to
remove excess gear can we hope to
init iate or convert people into our
ranks. The display 01 expens ive equip·
merit scares the hell out of them.
Move out the crap and you will note
an immed iate and gratifying change of
attitude.

I would like to upgrade my equ ip
ment, but looking over price indexes I
nearly jump out of my pants. How
does a prospective Novice feel when
he or she perceives the staggering sums
demanded by the makers of today's
bo xes? They are turned right oil!

Forty-nine years ago, fresh from
rad io school, I was escorted into a

provide t his coverage as an em ployee
b e nef it a t su bstantialiy lower
premiums.

The insurance cove rages we have
discussed are readily available
throughout the US and Canada. Any
professional insurance agent should be
able to properly insure you as a radio
amateur in a sho rt time if you sit
down with him and give him the
information about your equipment
and operation we have discussed here.
Who knows, in addition t o properly
protecting yourself, yo u may at least
get t he real stor y of amateur radio to
someo ne else or find a budding ham.

Leon ard Fowler Jr., CPCU, WA3TCE
Bryn Mawr PA

buil ders stand out when com paring
the advertisers of 10 or 15 years ago
with the present.

It may be a coincidence that the
proliferation of CB has pr ompted the
Federal Communicat ions Commiss ion
to take a concerned look at t he
amateur regulations from time to
time. Recent changes like elimination
of special Novice calls, no advanced
notice 01 extended po rtable opera
tion, relaxed logging requirements,
and others, have reduced paper wor k
for the FCC. When your hands are full
and your budget's under review, the
only alternative is to look for ways to
lighten the load.

Most certainly the spotlight has
shifted to another milestone in radio
communications. Has the Citizens
Service been beneficial to amateur
radio? Some amateurs are beginnin g
to think that it has.

Reprinted from SARA News, a
monthly publication of the Scbenec
tady NY ARk

destroye r terce rad io shac k and was
to ld I had to learn to operate the
equipment. I nea rly panic ked.

But I learned a compatibility with
t hose ten inch high. f ive inch diameter
bott les, which we later learned to call
tubes. Those "bettles" though, were
Uncle Sam 's invest ment and not mine
.. . all I had was pati ence, and I cou ld
affo rd to learn to live with them, and
them with me.

Todav's people. though, do not
have this patience. Everyth ing must be
now ! It's something else. More results
more qu ickly, and more demands. I
sympathize with them. They are the
ones who will invest in the equipment,
and if you would help stee r more
hams our way by stripping your shack
01 junk in order to show them just
how little is needed to operate your
st ation, we'd all be better off.

A. Paul McMonigal WBBVZW
Caspian MI

News? We need input, and one of
the best sources is the club news
letter. Got one? We reiterate our
longstanding offer of a free
subscription to 73 or Kiloba ud in
exchange for a spot on your ham
or computer club newsletter
rrwiling list. Deal?
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Wamtn Elly WA1GUO
Assistant Ed itor

"CO CO, no kids, no lids, no space
cadets who got thei r t ickets off the
top of a cracker jack box!"]

Back to 220. I learned from
K1 SSH, via the Fitchburg machi ne.
that activity there was up. that they
were doing even better than the big
Boston 220 repeaters. Another sta tion
d isagreed when I asVed to Waltham
on 223.34, but it was nice to hear an
argument about inCfe8$ing activity o n
220 ... instead of the usual "cee it or
lose it" philosophy.

On the way down the mou nta in I
struck up a simplex OSO with a
Manchester NH n at ion, and as I
listened on the 2m rig. my com
panions (in another mobilel were also
work ing a Manchester stat ion. Both of
us were running compa tible power
and antennas. and reports coming
back on 2m and 220 MHz were a bout
even , respect ively. Interestingly
enough, both o f us lost our osas at
the same poi nt - just as we d rove oH
the access road. It was a graphic
demonstration o f the surpr ising simi·
larity in propagation on the two
bands.

All thro ugh this. t he CleW worked
flawlessly. The receiver Ms not
a ffected by the strong rf f ields gen·
erated on the mounta intop by several
commercial repeater installations. It
was easy to squelch out overload from
my 2m rill. even MIen running a 70
Wan amplifier , without t ightening up
beyond the ability to hear an ything
t hrou gh the Clegg. And audio reports
oH air were good , with the comments
indicat ing sufficient deviation and
audio gain.

POWilr output was measu red in
excess o f Clegg's specs, with about
11.5 Watts out ;n the high power
position, 1.5 Watts out in the low
power mode. By fooling with t he
Antenna Specialists 5/8 wave. I was
able to get t he S'M beyond 3 to 1, but
t he Clegg reacted only by reducing
output in direct proportion to the
increase in swr. A direct short was
then set up, but no smoke! The Clegg.
as outlined in the owner's maoual,
simply refused t o transmit .

In the ham sheck, the Clegg ran
very well off a car battery, and played
a key role ;n gaining several new ones

during the late winter OX contests. If
you never have used a OXa lert re
peater s~em. you're in for quite a
surpr i5e - it's really grea t to know
what's happening where, and whe n.
And when it comes to OXalert ma
chines, the movement is growing t he
fastest on 220.

So, the oa" t time yo u're ri"ivi ng
home in the afternoon rush hour,
M it ing your tum on 2m, give some
thought to 220 MHz. Wouldn 't it be
nice to actua ll y have • OSO on the
way home. instllild o f f inally getting it
turned over to you jun as you tu m
into the d riveMy? You bet l And
when you do decide to join t he rest of
us on 220 MHz, co nsider the Clegg
FM-76_ It is small, well bui lt, works
without an y glitches ... and the price
is r i<Jlt. O egg CommUflications Corp.•
208 U!merville Road. LAncasrer PA
'7603.

left overll
The layout, as can be seen in the

photo, is simple and clean. Channel
numbers are large and well illumi
nated, and the radio is very easy to
operate mobile, day or night. Twelve
channels are allowed for, with t he
223.50 MHz simplex pair a lready
installed, lIS standard equipment, at
the factory . Clegg nets &dditional
chanoels for $8 a pair, when ordered
at t ime of purchase. Even here in New
England, where we are lucky enough
to have q uite a te .... 220 repeaters, I
'MIS hard pressed to fill aU 12 chan
nels. I ended up with silt repeater pain
and the simple" channel.

As this review was being prepared.
winter was finally ending here in New
Hampshi re. So ....tIat bette r excuse for
a climb up f'IIirby Pack Monadnock
Mountain. the official 73 test site?
The mountai n comes to just over
2300 feet above sea level and is better
known as " Mt. Intermod" because of
iu uncanny ability to demoralize t he
best transce ivers, turn ing thei r re
ceivers ioto scramb\eorl eggs ••• a maze
o f cross mod!.Jlatlon. intermod, and
desense. The moun tai n is so well
located that scores o f contests have
been won from its pea k, t he site for
several years of the WR1AAB re
peater. This moun tain, in a word, is a
beer,

Gelling up the mountain is a lot
easier than you'd think. Since the area
is a state park, a paved road is
mai n t a ined during the warmer
monthS. Our test crew was prepared
with not on ly the Clegg FM-76 for
220. but also with some 2m rad ios.
just for comparison purposes.

Th e comparison was incredible!
The 2m band was a mess, with (count
'em) 4. even 5 repeaters on the same
frequency in some cases. Not even
going down to 1 Watt would cut the
QRM. Simplex operation quickly
became the only alterna tive, and 52
got quite a workout.

While the others WQrked on 2m, I
set up on 220 with the Clegg. I used a
magnetic mount Antenna Specialists
5/8 wave antenna. Our test rig has
been factory equipped with a naif
dozen repeater pairs. I started out
with 224,34, easily raising t he Fitch
burg MA repeater, aod Ed K1SSH .
Then we switched o ff to 223.50, the
recognized na tional 220 simple" fre
quency. Ed was loud and clear. but
soon there was iI mini·pile up! {Who

says there isn't act ivity on 22071 Five
stat ions were worked, ranging from
Acton MA to Derry NH. I was able to
access fo ur other repeaters. includ ing
Waltham MA. Ouincv MA. and
O1ester NH. All were 05, most o f
them DFO. Activity. ho_r, was
not e~aetly heavy. It was d iffiClJ lt to
get OSOs, despite the noon timing o f
our t rip up t he mountain. To say the
least, it was a bit discouraging.

I began to feel eeue- , though, as
soon as I switched back to 146.52.
Bedlam! The boys had q uite a pileup
going. and some of the stat ions on
frequency were pretty upse t - break
ing the channel for a "local OSO "
ol'lly ... no OXI (tt reminded me o f a
W2 stati on on 75m ....tIo used to ca ll

220 may well become the best alterna
t ive for new repeaters. Th e two bandS
are pretty similar. with comparable
propagation and a ntenna systems. The
ma jor d iHerence is the lack of crowd
ing o n 220, an d thus the easy evall
abi lity of coord inated frequencies for
repea ters. One interesting sidel ight is
that New England OXers have joined
220 systems. crossbilnding them down
to 2m in some cases. to p rovide a
OXalert system stretching from Maine
to Conroecticut. All those arguments
for gelling on 220 aside . o ne of the
best reasons is economics, pure and
simple. What o ther band can you get
onto for less than $ 2OO? That 's new,
not surplus gear l

An e"ce llent buy. at this _i ting. is
the Clegg FM·76 priced at $165. If
your club buys in quan tity (from 2 to
40 at a t imel t he price can go as low
as $140. A call to Clegg's t oll free
telephone numbel" 1800-223-{)250l
will connect you with some more
specific info rmatio n o n group p rices
and related group purchases.

The FM·76 is basic in concept, a
feature I'm glad to see aft er testing so
many 2m FM rigs overloaded with
b uzzers. bells. wh ist les, and gadgets.
The simpl icity is a b it misleading,
however. when you consider that all
the essent ials (and a bit morel a re
the re . Clegg has included receive and
transmit crystal trimmers, re mote
speaker jack, power output switching
{10 W to 1 WI, a transmit indicator, a
lar ge i ll u minated S-meter/output
meter combo. a more than adequate
built ·in speaker tstde-mounted, not
top ' or bottom-mounted). and rear
panel inputs for tone b urst and output
for a discriminator meter. The Clegg'is
rugged, with a strong and easily·
mounted mobile bracket arrangement.
Rear panel connectors are standard
SO·239 for coa x, with a fo ur pin mike
connector for t he tone burst and
d iscr iminator connect ions. The FM-?6
is sma ll , and space was found in my
sports car despite the presence of
several other radios and a cassette
deck. II even had room for my wife

••-e-

CLEGG FM-76 220 MHz
TRANSCEIVER

Something has 901 to give on 2m
FM. The band is getting w crowded in
t he big cities these days, that finding a
clear pair is next to impossible. Even
up here in New England, where lerrain
has long allowed local repeaters 10
coexist with their big city neighbors.
oven;:rowding il becoming the order of
the day. The re~? There I.e more
amateurs acti...e on 2m FM than all t he
Other hem ban<k combined!

The moYl!meflt up in frequency
hasn't been as 1M'! as many predicted.
Repealers land simplex use) up on
450 MHz are growing slowly but
steadily, fueled by easily modified
surplus commercial gear ....d 2m
control linkS. The growth pallern hilS
been for groups to add 450 repeat
capabilities alter establishing the 2m
system and sortil"lg out a 450 control
link. It is only natura'. then, to go
repeal on the higher band. But for a
number of .ellSOns this pattern hasn't
happened on 220 MHz, the middle
ground betv.een 2m and 450 ,

"Use it or lose it" MS the bailie
cry when the CB interests first started
eyeing 220. and considering recent
sta tements of a few CB manu tecnrrers
and cOVl!ra'Jl' in the national media on
t he subject. it looks like the batt le
may have only just begun. FCC engi
neers have tested 900 MHz for CB
purposes. and agree thai's the place
CB ought to go , Gelling the whole
Commission to agree may be ano th er
mailer. In view of the 220 CB eovc
cates, b ut at least t he 900 MHz tests
a re a start, Another positive d evelop
ment is t he mar keting of low priced
220 MHz transceivers, and t he result
ing growth in 220 act ivity ,

Act iv ity o n 220 is ce rtainl y up.
espec ially when yo u consider a 50
percent increase in 220 repea ter l ist
ings in t he 73 Repeater AtlaS between
19 76 and 19 77 . We are quite far away
f rom having a 220 machine in every
sta le. but few big cities are now
without them. Another year of
growth on 2m at cur rent rates, and

The Clegg FM·76 - 10 W on 220 104Hz for. modera fe priCl!.

New Products

28



for SSB reception, while audio filters
narrow the audio response to either
2100 Hz minimum at 6 dB down for
SSB or 250 Hz minimum at 6 dB
down for C»I. The maximum filter
response is 7 kHz at 60 dB down for
the wide position and 2.5 kHz at 60
dB down for the narrow position.

The sensitivity is claimed to be less
than ,5 microvolts lor a 10 dB signal·
plus-noise ratio lor SSB operation, I
compared the receiver to the receiver
in the popular Heat hkit HW-101 trans
ceiver and found the sensitivity to be
much greater in the HR-1680 white
using the same antenna and switching
it from one receiver to the other, The
dynamic range is listed at 120 dB or
greater.

Operation of the receiver is very
simple. Front panel controls include
at gain /power on/off, oreserector
t un ing, rf gain, ma in tuning, bend
switch, lunction switch (narrow and
wide filter and calibrate), and a mode
switch IlSB-USB-C»IJ ,

The back panel includes jacks for a
4 Ohm speaker, a sidetone input f ro m
your transmitter, muting, antenna,
and 13,8 volts should the receiver be
run from a car battery or external
power supply.

The possibilit ies fo r a receiver such
as this are almost unlimited. Besides
its obvious use as a primary station
receiver fo r both the novice and the
advanced amateur, it can be used as an
auxiliary receiver with a transceiver
for split operat ion. A little ingenuity
on the part of the purchaser will a lso
find many other uses for a receiver
such as this around the shack.

Also available IS a matching
speaker, HS-1661 . The spea ker hasan
impedance of 4 Ohms and its response
is tailored to SSB recept io n, Fo r the
additional cost 01 $19.95, the speaker
is an excellent value to round out
your HR-1680, Heath Company,
Benton Harbor M149022.

Rich Force WB1ASl
Publications Editor

The Kenwood R-300 general cooerage receiver.

Bendscread scale increments are 20
k l-lz , and can be easily subdivided by
eye. The BFO is stable, and it was
easy to tune SSB signals accurately.
My impress ion is that the R·JOO could
serve as a backup receiver lor the
advanced ham or Novice operator.

The Kenwood R-JOO is priced at
$239, a price that should interest
serious SWLs and the amateur in need
of a second receiver. The battery
option ma kes it a natural for the
summer season that is finally arriving.
The receiver is a good value, as it is
unusual to find a cal ibrator and full
complement of controls on a rig so
reasonably priced!

John Molnar WA3ETO
Execut ive Ed itor

A GUIDE TO 2M SYNTHES IZERS

When the lirst repeaters were
developed, they were few and far
between. Any giVl1n area had only one
repea ter and only the more enthu
siastic amateurs modified t heir con
verted commercial FM transceivers to
provide lor a simplex channel as well
as the local repeater channel. The first
transistorized transceivers designed
specifically for the two meter band
had provisions for three chan nels,
deemed gene rous in the early days.
Soon, however, the availability of
relat ively inexpensive transceivers and
t he multiplication of repeater installa
tions created a demand for 6, 12, and
even 22 channels in the transceivers.

With 22 channels {some areas
support 22 or more repeaters), the
cost 01 crystals becomes a major
factor. At $5.00 a crystal it could cost
o ver $200 just to fill all the positions
in the transceiver, and even then you
would not have the Ilexibility needed
in some areas of the country. To move
to another area could be a financial
disaster.

More and mo re amateurs are turn
ing to synthesizers to solve this crystal
problem. The manufacturers have
come out with a variety of adaptors
and complete rigs which eliminate any
need t o buy lots of crystals, and
which will access almost all repeaters
and all simplex channels.

Th is article is designed to sum
marize the impo rta nt characteristics
of most of the synthesizers available
fo r two meter FM. Only FM (and not
the aUmodel rigs are considered here.

- -

KENWOOD R-300
RECE IVER

The parade is ani After a long
drought , the electronics marketplace
is being provided with an excellent
choice 01 mode rately priced
communications receivers. For the
past few months 73 has been re
viewing this new crop of receivers, and
this month I had the pleasure of
checking out the R-300 by Kenwood.

The R·300 is of "classic" desig n, as
there are no phase locked loops or
other devices employed in the tuning
scheme . The Kenwood tunes
continuously from 170 kHz to 30
MHz, with the exception of a small
gap from 4 10 kHz to 525 kHz. Band
spread tuning is provided for t hree of
the six ranges, starting at 3.0 MHz.
Both of the tuning dials are of the
drum variety, controlled by large
knobs with "repid-twirl" indentations.
A six position bandswitch controls the
range, which is indicated by a green
semaphore t hat appea rs next to the
selected range. A combination of
push-burton and rotary ' controls
round out the available operator tuoc
tions. Two-posit io n buttons control
power, crystal calibrator, and panel
lamp, as well as mode, noise limiter,
and tone selection. The antenna trim
mer, audio and rl gain, and BFO are
conventional rotary controls. All func
tions operate smoothly, and the
tuning and bandspread are without
whiplash. Back panel options consist
of speaker jack, antenna connect ions,
external battery jack, and i-f modu le
adjustments. An S-meter zero control
is also provided.

This receive r functioned well on t he
test bench. A lo ng wi re antenna as well
as the Kenvvood-provided random
wire were used during the test,
Sensitivity is good on all bands;
however, a preamp would be required
for serious wo rk on ten meters. On
the other I!f1d of the d ial, t he sub
broadcast range was interest ing. VLF
enthusiasts will be pleased by t he
R-300, as any number of code,
weather, and information stations
were copied in the 170 kHz band. The
crystal calibrator was most useful
when calibrating t he main tuning and
bandspread. The main tun ing can be
roughly set to allow bandspread
tuning, then tweaked exactly on
frequenc y by listening lor zero beat
after the 'spread frequency is set.
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The Heathkit HR· 1680 Receiver.
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H EATHKIT H R·1680 RECE IVER

With the advent of the HR-1680,
the fo lks at Heath have again sur
passed themselves by making available
to the newcomer as well as the
seasoned opera tor an inexpensive yet
very versat ile ham band receiver. It is
d ifficult to believe that a receiver with
such sensitivity and design can still be
purchased for as litt le as $199.95.

The cabinet, which measures 12%"
x 6'4" x 12", is in the traditiona l
Heathkit green to blend w ith your
ex ist ing station. The d ial and Smeter
are beh ind t he newer style red dial
window so they can only be seen
when the receiver is turned o n. The
knobs are tradit ional Heath except for
the main tun ing knob, which includes
a convenient finger spinner for last
f req uency changes.

Go ing into the receiver, the con
struct ion is co mplet ely of solid state
des ign. Four pr inted circuit boards
make up the entire unit and each is
inserted into its own socket. These
can easily be removed lor servicing
and during initial tune-up.

Construction progressed in the
normal Heathkit sty le with simp le
straightforward instructions and easy
to understand diagrams. The entire
building 01 the receiver, including
tune- up, took a ppro xtmatetv four
n ights of work or a total of about 16
hours. Tune-up is as easy as it cou ld
poss ibly be - no external equipment
is necessary. However, the use of a
VTVM and rf generator may improve
the sensitivity to some extent. I did
not notice any appreciable difference
in the two methods of a lignment.

The receiver covers the lollowing
frequencies: 3.5-4.0 MHz, 7.0-7.5
MHz, 14.0·1 4.5 MHz. 21.().21.5 MHz,
28.0-28.5 MHz, and 28.5-29.0 MHz.
Upper sideband, lower sideband, and
CW modes are selected through the
use of a f ro nt panel slide switch, A
100 «Hz crysta l calibra tor is included
lor instant cal ibration of the receiver
on any band.

A four pole c rysta l filter is provided



Table I. List of synthesizers and synthesized transceivers.
Stab. Temp.
(ppm) (OC .l
10 ·20 +60
10 ·11 +54

20 0-38
5 0 ·50

5 -10 - ?

Equip.
1. Ameomm
2. B'stone 144
3. SC 1800 M
4. CE 20013
5. Clegg FM·DX
6. MFA-22
7. Mid 13·510
8. GLB 200
B. GLS 300
8. GL8 4M B
9. WE-BOO

10, TR·7400 A
11. VHF SYN 11
12. learn 22S
12. learn DV 21
12. leom IC·245
13. EBC-1 44 Jr
14. Vanguard
15. KD K FM 144
16. HW 2036
17. VHF/ON E
18. Yaesu 200R

Range (MHz)
143-149
143·150
145·148
146-148
143.5·148.5
144-148
144-148
146·1 48
144·148
144-1 48
144·148
144-148
140· 150
146 .1485

146-148
146·148
143.5-148.5
Any 10 MHz
144.1497

144-148 7

144-148
144.148 7

Offsets
A + S1
S + all
R +S +32

R 'S
R +S+3
R+S+al!
R +S +2
R
R ' S
S + a ll
R' S
R.S
R +S +3
R'S
all6
R +S +all
R+ S+all
none
R' S
R +S +l
R' S
R + S8

5
S

10

10
10
5

20
15
2

·10+50
·10 +50

·20 +50
0-50

·10 +60
0-55

· 10 +-60
0 -50

-10 +50
-10 +50

Spurs
wt. Size

ldB) Power (lbs.} (in .3) Xceive Cost
60 187 y" 500
70 High 8 313 y" 460
60 Low 67 No 225
45 Low No 300
66 High 7 262 y" 600

? High 137 No 300'
171 y" 390

60 Low No 260
60 High 79 No 135K4

60 High 11 1 No 150K4
Low 2 102 y" 390

60 High 6 216 y" 400
High m 110 No 170K

60 High 4 120 y" 290
60 High 11 234 No 390
60 6 200 y" 500
60 High 612 24S y" 530

36 No 160'
60 High 5 104 y" 390
50 High 6 223 y" 270K
60 Low 4 160 y" 350

High 7 247 y" 460'

1± \ MHz al,o available.
2Special Channe l Memory .
3 For u'" on ly with a Moto rola HT-220, and fiU in,ide omni ca,e ,

4c<>,1< Ie" without 5 kHI capabi lity.
SAny 22 channel"
Gprogra",mable lor any ,piit ; will automatically ,can band
7Wi ll cover only 2 MHI without retuning ,
aNo S kHz 'Pac ing avail_ble.
9No longe r in pr oduction ; some un its available f, om Amateu r Elect ron ic Supp ly for $300_

A description of these rigs is given in
Tab le 1.

An excteneucn of the columns in
that table is given here.
Col. 1 - lists t he name of the unit.
The number refers to the manufac
turer or main distr ibutor, with address
and telephone number, in Table 2.
Col. 2 - Lists the frequency range
covered by t he synthesizer.
Col. 3 - Lists the various offsets
available. A stands for plus and minus
600 kHz. S stands for simple x. The
number of swi tch-selected offsets is
also given. All implies that the
transmit and receive frequencies can
be independently selected and hence
cover any repeater split.
Col. 4 - Lists the freq uency stability
in parts per mill ion (1 part per million
implies a frequency uncertainty of
about 150 Hz at two meters).
Col. 5 - Lists the temperature range,
in Celsius degrees, associated by the

manufacturer in the specifications.
Col. 6 - lists the degree of suppres
sion claimed for spurious frequencies
Inct harrro nicsl.
Col. 7 - Indicates the power con'
sumption of t he synthesizer. Those
labeled low are usually based on
CMOS ICs and will consume less than
10 mAo
Col. 8 - lists the weight of t he unit
in pounds.
Col. 9 - lists the size of the unit in
cubic inches.
Col. 10 - Differentiates between
synthesizers a lone and synthesized
transceivers.
Co l. " - lists the costs of the unit,
with a K indicating t he cost of an
unassembted kit.

If no entry appears in any column,
it means that the manu facturer does
not establish a value for t hat quant ity
or that information was not available
when the t able was prepared.

There is a lot of informat ion in the
main table; however , the re is a lot of
important information which cannot
be given in any table. Quality of
const ruction is one type which is
impossible to objectively present. The
completeness of instruction manuals
and the availability of service has not
been considered. Neither have the
terms of any warranty or the reputa
t ion of the manufactu rer. Few corn
centes will tell you how long it takes a
unit to lock onto a frequency. If any
unit has special features of great sig
nificance, a footnot e to the table so
indicates.

Some of t he columns will be of
greater interest to some prospective
buyers than to others. At the present
t ime, there is not much FM act ivi ty
below 146 MHz. Hence it is of little
importance to most amateurs whether
the synthesizer covers 145 MHz or
not. But 144-145 MHz coverage is of
great importance if the transceiver is
to be used overseas in areas where
repeate r activity is below the US
frequencies. Furthermore, if the
repeater to be used is a MARS reo
peater, the synthesizer must cover the
frequencies just outside th e two meter
band.

If your area contains no repeaters
with an oddball separation, you need
not be concerned about any offse ts
other than the regular 600 kHz up and
down and simplex. But, if you travel a
lot, the availability of a nonstandard
offset might be important .

The next three col umns have to be
t reated with a certain amount of
skepticism. Here there is a lot of room
for specmaoship. The def init ion of
stability at one company may not be
the same at anot her. Th is difference in
def inition is part icularly important
when considering a quant it y like
spurious output. The Heath company,
for instance, lists t heir spurious
outpu t as better than 70 d8 down
within 20 MHz of t he carrier, but on ly
50 dB down if one goes further away.
Another compa ny might just forget
about those spurs at the greater
d istances from the carrier. Heath
claims on ly 40 dB of suppression for
harmonics. It is safe to say that most
of t he other companies could not
apply their spurious suppression
cla ims t o the ir harmonics either.

The pa m , consumpt ion wi ll be of
int erest only to those who contem
plate battery operation away from an
automobile or other charger - as with

'""".f"
•

The learn IC·22S and marching Engineering Specialt ies Svnrh8Coder 22. The VHF Engineering Synthesizer II.
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sidering.
Of course, everybody is COflClerl"ll"d

with the price. Like calculators. the
price has been coming down, and I
expec t that t rend to continue. But I
know of nobody wtlo will predict how
far down t he price of a good rig will
90, o r how fast the price will fall.

There have been adver tised two
synthesize r·related pieces of eqUi p·
ment worth mentioning. Engineeri ng
Specialties (Bo x 2233 Oxnard CA
93030. phone 805.48IH1817) has
offered a Synthacoder lor S87.95.
This unit is designed to plug into the
lcom 22S to perm il any channel to be
dialed into the lcom by thumb
wheel swi tches. Thus, the owner of
t hat rig wou ld no longe r be limited to
ue 22 channels usually provided by
hand-wi red diodes .

The other int erest ing unit is offered
by Amateu r-Wholesa le Electronics

an HT, pefNps.. The po~ consump
tion is basically a function of the
complexity of t he circu it and whether
the ICs used are of the CMOS (low
power consumption) or TTL Irate
t ively high powerl type.

Size may be a limiting factor if t he
unit is to be added to an existing
mobil e install ation or if the available
space is small.

Most 01 the un its listed are corn
p jete transce ivers, but some are
designed to replace the crystals In

existing rigs. No attempt has been
made to indicate with ....to ich rigs the
various outboard syn thesizers will
VIOrk. The best way to lind out if a
qrven unit is compatible with your
particula r rig is to write the manu fac·
t urer whose synthesizer you are con-

Table 2. MN"nes, addresses. and tele
phone numbers of manufacturers.

Communications Electron;C5 CE2001 synthesiAtf module for use in the
Motorola HT·220 HT.

l B. Yaesu-Musen USA. Inc.
7625 E. Rosecrans No. 29
Paramount CA 90723
(213) 633-4007

13. Emergency Beacon Corp.
15 River St.
New Rochelle NY 10801
(914) 235-9400

11. VHF Engineering
320 Water St .
Bin!tlamton NY 13901
(607) 723-9574

12. Icom West, Inc.
13256 Northrup Way
Bellevue WA 98005
(2061 747-9020

10. Trio-Kenwood Communications, Inc.
116 East Alondra
Gardena CA 90248
(2131770-4350

17. Henry Rad io
11240 W. Olympic Blvd.
Los Angeles CA 90064
12131477-6701

16. Heath Co.
Benton Harbor Ml 49022
(6 161 98 2-3411

15. Amateur-Wholesale Electron ics
8817 SW 129th Terrace
Miami FL 33176
13041233·3631

14. Vanguard Labs
196-23 Jamaica Ave.
Hollis NY 11423
(212) 468-2720

,..
•

8. G LB Eleelron ics
60 Auturrnwood Dr.
Buffalo NY 14227
17161668-0566

5. Clegg Communica tion Corp.
208 Centerville Road
lancaster PA 17603
UIXlI 233-0250

2. Tee-Kern Inc.
2916 Arnold Ave.
Salina KS 67401
1913) 823-2235

4. Communication Electronics
Box 1002
Ann Arbor Ml 48106
(fIIOI 521·44 14

7. Midland Inte rnationa l
Box 1903
Kansas Cit y MO 64 141
19131384-4200

~rumCommunicarions SC-'8fX).

1. Amcomm
730 West McNab Road
Fort lauderdale FL 33309

3_ Spectrum Communicat ions
Box 140
Worcester PA 19490
(215) 631 ·1710

'~H' ... •
0... . ..". 7
-~ CI~..

6. RP Electrooia
Box 1201
Q\ampaign IL 6 1820
(2171352-7343

9. Wi!'$oo Eleelronics Corp.
4288 S. Polaris AVfl .
Las Vegas NV 89103
(70 21 739-193 1

~. .-

The GLB ModeI4(X)B. ~ Vanguard Synthftinr.
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The Janel Labs GSA 5 preamplifier, which can handle up to XJ Warts of
transmit PO"""'" through automatic switching.

A frequency synthesizer that uses
digital phase locked loop techniques
to generate radio frequency signals in
the HF and VHF range is now avail
ab le as a large sca le integrated (lSI)
circuit from Signetics.

With low power Schottky and
em itter coupled logic (ECU tech
nologies integrated into a single sub
strate, the new Signetics circuit,
des ignated 8XOR operates at 80 MHz
inp ut frequencies with ty pical system
power of 1.6 mW per gate.

As unique design features, the
BX08 inco rpo rates an onboard refer
e nce crystal oscillator and an ECl
prescaler , according to Or, John
Nemec, Product Planning Manager in
Signetics' logic Division .

Dr. Nemec said the new frequency
synthes izer is expected to have major
app lications in the design of aircraft
and marine rad io equipment, in instru
mentation circuits such as for s ignal
generation in test equipment, as well
as in synthesized AM/FM radios.

The 8X08 provides the major func
tional e lements of a phase loc ked loop
frequency synthesizer within a single
lSI device. A VCO and loop filter are
a ll that are required to complete the
synthesizer circuit. The 8X08 contains
all other major functional blocks,
including a fixed frequency reference
oscillator and divider chain, a phase
comparator, and a programmable

NEW SIGNETICS LSI CIRCU IT
PRODUCES HF AND VHF SIGNAL

GENERATION

sensitivity as much as is practica l, but
low enough to avoid creating unneces·
sary overload problems.

A front panel switch is included on
the OSA 5 to disable the preamp from
the antenna line. This allows one to
cut the gain on local signals and also
aliows for experimentation on \M!ak
signals. A lED pilot light is used to
indicate when the preamp is in the
line. This same lED also indicates
when transmit power is being sensed.

The GSA 5 is available from Janel
Laboratories, 3312 S.E. Viln Buren
Blvd., Corvallis OR 97330. The unit IS
available from stock at $39.95 plus
postage. A full 1 year warranty is
provided.

NEW 80 WATT, LINEAR/CLASS C,
450 MHZ AMPLIF IER

A new broadband, high efficiency,
4 mode amplifier for the 420-450
amateur band has been irrtrcduced by
VHF Engineering of Binghamton NY.
This new amplifier, the Blue Line,
BlE 10/80, will deliver 80 Watts
output in either class C or linear mode
with a nominal 10 Watts input. It is
designed as an amplifier to be used
with FM, AM, S5B, or ON rigs in the
10 Watt class. A similar amplifier, the
Blue Line BlE 3OIBO, is designed to
be used as an amplifier fo r rigs in the
30 Watt class.

The Blue line series of amplifiers
from VHF Engineering are high
efficiency, broadband, stripline am
plifiers, which have been designed for
long life and reliable operation. Be
cause of their unique, broadband de
sign, they contain no tunable or ad
justable components. Tuning or ad
justment will not be required during
the lifetime of the units. Automatic
transmit/receive switching is provided
through the use of sensing circuitry
which detects the presence of drive
power in either the class C (FMl or
linear (SSB) modes. They are designed
for 12-14 V de operation in base
station or mobile service. VHF Engi
neering, 320 Wilter St., Binghamton
NY 13902. The BlE 10/80 is $289.95
and the 8lE 30/80 is $259 ,95. Both
units are wired and tested .

JANEL LABORATORIE S
MODEL GSA 5 PREAMPLIFIER
A new two meter preamp has been

introduced by Janel labs. This pre
amp is specia lly desi!J'wd to improve
the sensitivity of transceivers and
includes all necessary bypass circuitry
for carrying transmit power through
the unit. The low noise figure of the
preamp gives excellent sensitiv ity for
weak signals. An adjustable delay
c ircuit (similar to that used in VOX
circuits) al lows for use on all modes 
FM, SS8, AM, and ON.

The gain of the OSA 5 has been
optimized for transceivers. The 15 dB
gain level is sufficient to improve the

10170 sells for 5139.95 and the BlC
2170 sells for $159.95.

70 WATT, FM/AM/CW!SSB
2 METE R AMPLIF IER

A new 70 Watt, 4 mode, 2 meter
amplifier has been introduced by VHF
Engineering of Binghamton NY. This
new amplifier, the Blue Line BlC
10170, is designed to be used with the
popular 10 Watt FM transceivers and
the popular multimode transceivers in
the 5-15 Watt class and will deliver 70
Watts output in both the class C mode
and the linear mode, A front panel
switch permits simple selection of
class C or linear mode. An additiona l
model, the Blue Line BlC 2170, offers
the same features as the BlC 10170
but will operate with transceivers or
transmitters in the 1 to 2 Watt class.

The VHF Engineering Blue Line
series of amplifiers have been designed
for reliability and iong life and feature
unique broadband, stripline designs.
which require no tuning or adjustment
during their lifetime. Automatic
sensing and relay switching are provid·
ed to automatically switch the ern
plifier into the circuit when drive is
applied in the class C (FMl or linear
(SSB) modes. The amplifiers offer
high efficiency and introduce a receive
insertion loss of less than 1 dB. They
are designed for 12-14 V de operation
in base station or mobile service. VHF
Engineering, 320 Water St.,
Binghamton NY 13902. The BlC

\

Alex F. Bur r WSQNQ
Las Cruces NM

EDGECOM SYSTEM 3000

Edgecom of Torrance CA has
announced a new rtucroprocessor
based 2m transce iver. The new rig
features programmable priority chan
nels, monitor alarms, a built-in scan
ner, subaudible tone encoder/decoder,
variable frequency offsets, and push
button frequency control. Output is
adjustable up to 25 Watts from 1
Walt. The System 3000 will sell in the
under-S500 price class. Edgecom toe.
2909 Oregon Ct. #A 3, Torrance CA
90503.

[see number 15 in Table 2l for owners
of the KDK FM 144. The FM$C·'
Scanner plugs into that r ig and
permits It to automatically scan a
selected 1 MHz port ion of the two
meter band. Its introductory price is
about $170, and it is easily installed.

Of course, this newest segment of
the two meter FM market is changing
rapidly and new products are coming
in laster than o ld products are dls
appearing. But the tables presented
here should give you a good idea of
the variety of equipment presently for
sale, as _II as some idea of the state
01 the synthesizer art with which to
compare any new equipment that you
come across.

The Edgecom System 3000 microorocessor-besea 2m transceiver. The new VHF Engineering Blue Line serie~ of VHF!UHF amplifiers.
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sometimes incon...enient, or Yl'ry
undesirable, t o d rill ho les or to rely on
a magnet t o ho ld your mobile micro
phone in position on the dash of your
car or truck. The 11 08 is backed with
a rugged adhesive that gives excellent
holding power. It can't vi brate o r pull
f~.

Gold l ine designs and produces a
complete line of ll(cessories, including
noise filters. an te».... matcher"s. 00<11(

switches, and wattmeters. to name I

few. Gold Line ConnecrtN, tnc., PO
Bo)( 893. East NorWfllk CT 06855.

GOLD l iNE NOISE
ru.TERING HOOKUP HARNESS
A new noise f iltering hookup

harness (the No. 1106) for the two
way communications market has been
introduced by Golli Line Conoecto r.
A company spokesman commented
that noise aff~ing two-way oommun
ications is generated from various
sources in your IUtomobile and is
picked up by either the radio antenna
or the vehicle wiring that supplies
power to t he communiCilt ions equip
ment.

The primary function of the 11 06
is to reduce th e noi se picked up by
the wiring, Double barreled filtering
action is supplied by heavy·duty
coaxial cable for the power pickup
which shields a'Jilinst unwanted noise
and a ferromagnetic filler that further
reduces any remaining interference.

Gold l ine designs and produces a
ccmcteie line of ecceseones for t he
two ·way oommunications mar ket.
which it sells through 8 national distri 
butor system. Gold Line Connecro"
toc., PO Box 893, East Norwalk CT
06855.

GO LD LI NE
MICROPHONE CU P

A new microphone clip (t he No.
1108) has been int roduced by Gold
Line Comector of East Norwa lk CT.
A Gold Line spokesman said that it is n. Gold Line r>O~ filtering harnt!$$.

meet o r exceed t he important
mechanical and elect rical cheese
teeistlcs of t he replaced device. In
many cases, one HE P device will be
recommended as the replacement for
a large nu mber of componen ts. Be
cause 0 1 t his ore-tc-manv rat io, t he
HEP device specifications will o ften
exceed $OfT"It of the specifications of a
number of the replaced devien.

Beeause Motorola is not responsible
for t he design of the circuits in which
HEP products are installed, and be
eecse the HEP device paramete... may
exceed the o riginal, Motorola Semi·
conductor Products does not guaran·
tee t hat the HEP device will perf orm
exactly as the o rigi nal device. How.
ever, the availabili ty of t his vast array
of potential replacement devices.
through a large nat iornll network of
retai l outlets (over 1500), can offer a
considerable savings of time or
money, or both, to the hobbyist and
professional technician alike.

The latest edition of the Mororola
HEP Semic;Jflducror Cross Reference
Guide lind O1ra/09 was scheduled for
May. 1977. This 184 page book
describes discrete silicon and ger
manium power transistors, t hyristors,
sma ll-sig n iJ l F ET s and bipolar
transistors, CB rf power t ransistor s,
zeners. rect ifiers, and oploelectronic
devices. Digital ICs, in RTl, HT l ,
DTl. TTL, and CMOS technologies.
are also included as ~II as linear
bipolar radioltelevision 1C5, wltage
reguliJtors. op amps, etc.

One hundred ninety-eight new
products have been added to the
Catalog - 104 are newly offered TTL
functions. Indust ry po pular To-220
packaged components a re a lso in
cluded. A single chip, 3% d igit DVM
IC that utilizes CMOS technology to
provide both linea r and digital circuit
functions is also covered. The Catalog
also described t he Educator II micro
compute r and power supply kits.

The unit price of t h is new Mororola
HEP Semiconductor CrO" Refererlt:e
Guide iJnd Catalog is $2.00, available
from HEP/ MRO Operations Head
quarte... an d HEP distri butors. Tech
nical In formation cemer Moro,o/a
Semiconduct or Products, Inc., PO
Box 20294, Phoenix AZ 85036.

\
The Sig,.tics 8XOB FnquerlCV Syn thftin , - digitiJf PL L techniques to
generar. rl in the HF and VHF range.

meter measures t he relative field
strengt h of signals from transmitters
from 1 to 1000 Walts covering 1.8
MHz to 250 MHz. It can be used to
check transmitter operation and to
make transmitter and antenna adjust·
ments. The HO·1426 will function
wilh any transmitter having an output
from 1 to 1000 Watts.

The HO·1426 incorporates both a
bu il t-in printed circui t ¥ltenna and a
whip antenna as well . It may be lISed
as either a mobile o r fi xed station
device, and is mail o rde r priced at
$ 10.9 5.

For mo re informat ion about t he
HD·1426, send for a free oopy of the
latest Heathki t catalog. Heath Com ·
panY. Dept. J50.23. Benron Harbor
Mf 49022.

NEW MOTO RO LA HEPCATAlOG
Motorola ·s HEP 3l!miconductors are

offered as replacements for over
60.000 diflerent discrete devices and
ICs. Intended for , but not limited to.
the hobbyist, experimenter, and the
professional service technician/dealer,
the HEP products are specif ied to

~arh's new HD-1426 field srrengrh merer.

counter chain fo r channel select ion.
The fixed prescaler for the FM

input is a key to the design since it is
required in phase loc ked loops wIlere
very high frequencies are to be gen·
ereted as a means of d ividing the tocal
osc illator frequency down to a fre
quency compatible with the program·
mable counter, Or. Nemec said.

In the 8X08. the Eel prescaler is
util ized to make possIble program·
mabie Channel spaCinll to 100 kHz for
FM·receiver local osc illato r genera
t ion, wen using a 3.6 MHz reference
csctttatcr crystal and an ex te rna l --:- 2
circuit. A to ta l of 2000 channels is
possible wen using the FM input.

Operating fea tures of the circu it
ioclude maximum power dissipation
of 680 mW and a single 5 V power
supply. S'gnetics, 811 Easr Arques
A~nlJll!', Sunn yvale CA 94086.

HEATH HO·1426
FtELD STRENGTH METER

Heath Comp¥lY. 8enton Harbor ,
Michigan. has introduced a new kit for
amateur, CB and mar ine rad io oper·
ators. The HO·1426 field strength
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FCC
Bam.., the

FEDERAL COMMUNICATI ONS
COMM ISSION

Washington DC 20554
Dockll l No. 207n
RM·1429 AM·2163
RM·211O RM·2330
AM·2429 RM·2507
AM·2545 AM-2550

In t he Matter of

~nion 01 Part 97 of the Com ·
mission 's Ruin regardinll emissions
authorized in the Ama... Rad io
Sltrviee.

FIRST REPORT AND ORDER

Adopted : MlI .etl 2, 1977;
Ae leaM : Match 10 , 19n
By 1he Commission :

I . A No1;,or of Pyopo.... Rule M.i~ if>
1'" lbo,. ClptionW m~l.. _ releas.ed
Apt,l 22. 1916• .,d l'ublishKI in It>t Fi de."
Regine. on Apr il 28. 19 16 (4 1 FR 11789).
Till d",dline for s" bm ission 01 tomments by
the public WI' June 23. 1976. Reply com
monll __ d... by .luly 23. 1976. In
rf:$JIOr'l" t o • pet iticn by !he A _ rian
Rldio Rel.y u~. tho Ii 10< filing
CO"lmt,," and reply com u _ _ u ·
,.,dId 10 Augutt 4 , 1976. ond Septe_ 3.
1916. nts(IeCIiwly .

2 . Docket 201n P<oPO.... .1D rey;oe II..
Iml~ur ",I... regl'o"1l aulhorind <1ITli,,"

" on . . Rather Ill., Ittempt piecem..1
,."",n . the Notior prOjX>.ed 10 dele te aU
'effl'...._ 10 '!>Kille emiss ion t ypo, . nd 10
rel'l_ tllem .'ttI Iimi~I>on1 on the pe<'

"'....bI. bIfldwidlh .n ...." .. lip .....,
occur>'f in Iho _0oס.>I bIfldl;. Add,t_Iy.
u. NOlO propo,"", a punty of .rnilSiOrtl
Olanda.d ""'idI _Id ..,pl_ U. prtIfnt
"9'lal_l.

3. A lolal 01 333 ' ....II"" ..-d B club$
l il. d indi.id....1 tontmanU. In add ition. 23
palil ion, weft lil .d .. comm.ntl, adding
625 "'mel . Att 01 th .... lXIm",entl .... being
_. lull y ",...e-et. Th i. Fi, U R' POrl and
0 ..... witt a ddrew the l""obIem o f pwity 0/
....."'...... only. A future Report ..d Orela<
wil l de.. wilh IIw "",jar ..... 0/ autnorilfd
bIfldWicttrn.

4. The pr...nl nalemant 0 1 Comm iSli on
POlicy "'1II.ding .m"'ion p..ity in 1"
Aml ttur Aadio St ...iOl is tound in Section
9 1,73 of Ih . Commillion·. Aulol . Sect ion
97.73 1111" in pa rt Ihal " [I] pu ,iOUl .ad i.
tion If om an a"'II.". IIII,on being Ol'","ttd
with a c.rier I_ ..::y below 144 "-"
M-nl ......11 be I"flluoo.d or t1iminall'd in
_dance ....111 good~.. pr lQi<ll
.. ." n.. lhillld Stat a Iip!Of'Y 10 1'-
Inte<...I .......1 TtIoa>mm i<:alion. Con.....
lion tG..-a, 1959 1 .. bound t o I'" inl ern .
l ional . Ianda,d. 01 ,mislion p..ity. Articl.
12. Appendi x 4 01 III. Aadio R.gulations ol
Ilia I.T .U, "q<Jifll .n all.n"aI>On 01 40 dB
I", 1P" . io", .mi•• ion. below 30 MHz, . nd
60 ea' for . mi"'on . bel_ 30 MHz and
235 M Hz. By th .. Report II>d Orde., U.
Com<n<sIion br"'9l amaleU< , ..... into con
I",m'ly ..th inl....hon" .tanda'''''.

5, Standa."" lor erni"'on puntv in U.
Sal.tv and Spacial Aadio :ie ioI. "" basad
on t"- nal".. 01 111I .i!J'i1' U miued. Tht
modulll>on of th. t , ,,, smill ed lig nal 11'<>-
ducel , io. l>andl ded 10 carry inlo,m"'ion
10 the . """ i plu• •ddit;"". l pfod",,"
caule<l by the modui llion and amplifiu tion
jIfOOII'. II i. dillicull 10 SUPJIrfl' c:omplet.ly
U. ...d"'red omi..ion produCI. wilhoul
~"NOOIPta~~on 01 the ,,<it
'*'dl ,,""Ving .... inlot"",ti"" bti "9 If• •••

'40 d B 10.- t ••nsmin ... ""ving m.n po_.
ot 25 W.tt. or 111$.
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milled , A ' ''' onl lO o degf.. . howe..,. 01
. uppr...ion 01 III. "ndnl..d .milllo,," il
.-ded. Th i. i. ""' .....1Id by a th"'"'lI I P
_'OIeIl. f or u.rnp". the land T...""".
t ll ion Serti"" ,equire ""'I 10.- ."",ioul_lSi...... .."""""<I h-orn the au thQliJ.cl
bondorfidlt> by mote lhan 50 pel'(:lnl but Inl
lhan 100 ""OInt 01 the aul110rilfd bind
widlll. the "'an _ must be monualed
aI leasl 25 dttibets below- the mean powe.
lPm) o llhe . million . for . million. removed
by mo•• th. n l Oll pe,cenl bul I••• Ih.n 250
pe.cent 01 lilt .uthor lzed bandwidtll.
. Ilenuali"" mull be at INsI 35 decibe"
below- Pm. 8f,yond 250 ""<IInl. m .......h on
.......t bt .i_ 4J dB .. 10 1og10 Pm .,. 1IO
d B bit...... Pm. wI'l idwwr ...... atttnuation.
Thi. 1_ "'lI", m ......alion ill ""'al CItI man
II k.ly bt oIMa_d with tlw usuat I....d
t lfcull ry of .f ampl ifie. .. Beyond 260
,,".cenl I. con . ide..d a ",alOflabl . point 10
1I ••e othor addillonal ci.cui try wh ich w ill
p.o..Ide 1110 atlenuat"'" _ wish fo ' lilt
Oillt. oPU.iouIlI>d NlffTIOIl ic . miuion•.

6. TIlt lI..da.d PfOPOIld lor _ale..
. ldio in 0" NOtiol in Oocktt 2On7 _ It
".1 40 dB I........iIlion. _..-.:II""", !hi
I<tllloti.... lwtdwidth by 25O'll. or ..-. 01
tilt ..thonftd bandItroidth . In de_mining .
.....1 o f .miuion p..ity I.... III. _1M..
st, . ice . Iht 25 d B and 35 dB 1Ie1ll "'f' nol
proposed . inee II was inlOnd.d 10 II •• • Illi.
'ul•••main . Impl•. Th. , d j. cenl channel.
-..tlich lht lilll Iwon.1Il ",i\tll i ff eet would
_ ratty be within lilt amlt. .. bend. II>d
1"- mtin_ of """.... terference _Id
be ..._ on • salf..,lotcon g bali. among
.....IeUIl. H~, be'fOlld 25Ofo ........
• • i.1l an onli...ango o f lPU,ious and I\.a<.
manit ..... i..ion. whiell lXI u1d ete<Ilt proll
I...... ",," ida III••malllur bandl. lIf>d wou ld
not be .. ob.i"", to the ",,"'.10.- unl il. t ....
ot Inted• ••nce """"".d.

7. The 40 dB . peciflOI tian ..... p.opolO<l
.. a l im n .o I ........d the p . obI. m 0 1 purity
of .milSion. 40 dB ~~...uan atl.."'ation
of lPU.ioul ..d h¥monic . rnissionl to alew' of 1110.000 thai 01 the "-Iamtnt...
Th i, thlt I.... an om. ..... st.l ion
-..tlich II 200 Wan outpul. ljIUfioul
. milSi.,... may bt no mo•• than 0.02 WaUL
Thereforl , 40 dB lIIould pr"",ide • dtll'"' of
p.OI.Cllon 10 OII""tion....... lell wo"ld not be
alfeet.d by Interf.ring . ign. !. of 0.02 WIlIl

0. I..., TIlt • •feet. will • .., "om location 10
lootion . "om band t o band. and for d ifft . ·
tnl emiuion modtL It is a ..... of atI_
lion ..... iell U. Commiuion belitw. CItI be
.tldily "'" by mOl! IlQUiptnent on the
"""ket todly. II>d _Id not requi •• IO PO''''
to... ..modIling of I q"ipmont by 1110 om.
I."•. II will . ""-ve., "" !riel tho "If 01
Ii....a. amplm. .. ...... itll nOI mool ing .....11

tllo Commi"ion ,"\II.d minlmtl It an·
d"dl 01 jIU.ilY. In. mtmlltandum 10 111I
Office 01 O>iel E"..-. _ilun N"""mboo
26. 1976. eccoce LAB ProjealIl2-(125.
B2-o26. 112-(127. 82 .Q28. the lIbOtttOry
Oiwilion dttailo-d U. "",,Its 0 1 tom 01 ....
...,p.ifi•• purportedly ooId I........ in tho
Amlle... Rldio 5o... iOl ""'idI ind clI. thlt
many lUCh amplil i. .. . chi.... lIarmonic
l uppreSlio n lar I... III.n 40 dB . elpeci.lty in
111I Iecond . nd thi .d lI"monit•.

8. TIle now rul . ... adolll.d. i•• modif l·
ution o f the .u" propooe;:l in the NOI: ice of
P.OPOI<Od R" .. Making. Bec:aUlf! I..... II.
been no dlc:ilion "'9"rding Dock., 2On7',
l' .l:JIlOWd bendw idlll "'..., _ ... """'~ 10
.nact: t ill ",Ie .. 11'"",,*. SoQ ion
55)(a)[31 01 the Adminill.lt i.. Pl-.-du ...
ACl ",qui... I~I go 1 nol ice o f a ,,,"
conlain . ith. , IIIe 10 of . " lIllane. of till
prop~ .,,1. o. a dlSt,iplion 01 Ih. sub
ject. Ind Ill_ in.."'..d. Therelo••• in kHp.
iflg wilh 111I lCOPO 01 tlli. ru le m.k ing. _
are adopting the inlfmoli"",1 n ....dl 01
.million PU"IV ""'ich ge...... ty ,elattlo t ilt
40 dB '-I of anenullion IIfllPOtld by
Dockel 20771.

9 . The International hltcomm~

tionl eon....ntion "" 19 59 ",qui... thlt . 11
. pu . iou• • mi..ions be .n.nUlled by 40 dB

...... " ammitl inog on l.-.q....cits bolll'N 30
MHz.~ utihri..lrt~bel ". 1I JO
II>d 236 MHl . tr...... itter. with power
OUI:pul bt...w 2S WIIU ""II be fWQui. od 10
.n'''''aI. IlIIi. WlU" io... em illion . by 40 dB;
I.an.mlnar. willi PO"" OUIPUI 01 25 Walll
or moll wilt be .,,,,,I,,,d 10 an,n".11 their
<pu.io"• • miSlion. by 60 dB. Amot.""
OI"IIIli tilt .dge. 01 ami I..... bIfl<h
<houkl duo t on. ida"'l ion ' 0 the10r
at1lInullion '""'i........... We COI'IIider !hItI
inlemoliona/ . lano:I¥"" 10 be a minima l Itftl
01 pwity , but t o IIrwe . equ ire<t Ili4'.. .......
01 al1......lion ~d not ........ _ n with in
tho _ 01 Ih " prOOHdng. The Com",...
sion will be inlliluting • •u" mlking to
i""..tilll t. 111I """d lor lIight. 1. ..1. of
lII".IoU\ . mission III.n"o ti"" In tho Am..
t ..... Aldio So,.ice. Addilion illy. upon Iho
diopolilion of DocQ1 20777. Soetion 97.73
will be ....,.s;fied 10 ..flfC'( tilt dock.I' . final
~_.

10. WI! reooivtd 12"""'....nt l lPlCifical·
tv _ .......g tilt prOPOlld <:II....,. in am jo.
lion lI anda.do. 01 the 12. 2 tllPPOrtod tho
.u" ch....,. fully. 2 lupportod..,.... dlfinllll
.Iando.do. bUI off••d a dift".nt n.ndo.d
01 .mi.. ion Illan 111I on' propooed by 111I
Commiulon. 5 up....d milgi..InlJl o l ho
e xponlf 10 lilt ""al"'" and tho .nforOl nt
01 . ucII a II_rd. and 3 uprll$ly "" ed
U. lIf......t ot....d. 01 tho. ....0 . _
UIIf'tUtd miogiw.\Jl lit OPt :*' tilt chango
,"I iraly. t'- CO" N'lfIlt1 01 .kiln V . o..ant 01
Albuquerque, Now Muico, •• typic,, :
"f .om I pu.. loemiOl! Ilandpoinl . del."
min.tion thal 1I\tI .mi.. Ion i. at ....I 40 d B
below III. pe.k outpuI po..... on any I",·
quency ", mo..d f.om 111I "ppa, and 10.....
limill by men than 250% il I conH....." i'"
(sub jea: 10 .._ al inlerpfOtationl) and a
..... lOPhilliclwd -....e nl . • do nol
bel..... IN! , % of ~'y Ii·
CIftlfd tmaI ' adio operat... . "- tho
~trty or will 1t tt<nPt 10 1CQui.. the
ClPllbitity 10 "",k. ouch a .............nt.
Furt llt, • • d""b1 that I,om an .nlol<:lmenl
.Ion.-,oint (p""um.bly FCC moni to,,1 that
.uth ••eg"l alion i• •nfort••bl." · Oth • •
com....nll ,.isod similar I....l: lho upenst
01 obtaining . quipmoonl to mon itor tho
ljIUfioUl ....iIlionl : tile ,nultant l.ck 01.......nce 10 tht .... ... by t lw bulk 01
. ...1lIur1; ..d IIw dlfflCUlty ol onlorcinog tht

"".II. TIlt ",obIom o f enforte....nt ......
t ionod by _ .... _II wo"ld be no
g'"lar III.. en forcing any of th. """da,d<
01 Soclion 97.61 th.""gll 97,73. In"" lliga
t ion 01 inlerferena oompl.inll and no,mal
f CC moniloring witt br ing m. ob" o .....iol.
l ionl to lighl. .-.0-_. ellablllhmonl 01 •
read~y .........ad~d will ",,,,,,idl a
cllarlV defined .......-emont by ...nidi 10
do1orml.. compli_. "'Good eno_inu
prttti_." tho jIroWnl .tanda.d. 11II prO'lO'od
to be lOll indlfini ll • "!lJIIt ;en 10 enlot""
.II.cti..ly . The eIlanll". "111I'111.. h.mpa. ·
ing .nforcement. \ 11""ld lid il.

12. finally . ... nol . Illn lWO 01 Ilia
com....nts oll.'ing I.thnical c.- Il ici, m 01 1110
.miSlion 'landa,d••• prOPOSl(l ""'Itt vllid
afVU"'lnt l. .lim-. E. Mc:SI>.- 01 Omah..
Notbraltt, Slat... "The p.op:>IIId waion
97.65 II>d 97.73 bendwidth limit ation
n.>dtr"" do not lak. inlO oonlidtf*!ion tilt
.ango o' ..,,,t....._ .........,I.om 1f10 01
a Wan 10 the PfOPOlfd 2.0 kW lJl'oad . ..
DiU,,,nl "\IUlali.,... ihould be adopted fo.
low po_, ope"hon .nd .q"ipment. or in
111I . h ernali... 111I "'\lUI ilion shoold be
bnod on • minimum _ cifi.cl po_., or

ac:lual _'. ""'_ ;, ",.Iff." Gordon
Sc!l....... 01 Son D"', California. oom
.......u. " I propoM thll the Commi"'on
br ing the ' U tad pwity ~d of 40
dttibell 01 an""""lion below "'.... t ....itr
po_ mot. tlowly inlO Ii... with lilt
lIando."" . xill ing in IIIe lind Mobile st, ·
. ice. A .,anda.d 01 40 d B .. 100 0g1Q (!>O. k
ca"ier powe•. in w,tts) woold . stablish an
.bsolute "and••d 1o, otten""lion 01 lPU. ;·
.,.. emiuionL Sin<lo po_, dI~_d 10 tht
input ttrminl/l 01 • f1ICIOFve. i. proportion..
10 1"- absolutl {not " Ian ...} OUtpul p-.
.....1 o f tht t •......,iller 'fIIIlIooe amiuionl a"
beinO """i-.ed. it maI<fl __ to ",.,..i"
maximum ablo.Ul . limill 10 lPU.ioul .edi.
lion in lilt Amet.". Se... ice:·

13. n.. .bove (;Of• • , ...o _ I ·takl n.
A. M•.~ prClPOSld. lint adoptod
tht ITU "'fUIatiOrtl ..,.;th "-' to Qlrtlin
I.... _ I'an"";n_ Mar_. tht
Commi..ion _ td 'IItt 10 nott INII 111I
Noti"" of p, OPOtI'd Ru" M.king. DotO;.lI
2 10lXJ . whicll PfOPOlII increoled IIlen" .
l ion 1o••pu.io", .mi.. ion, in the Pe.lOflal
Red", So...i,,", contai.... lI.I""""'1 ""
Comm...ion po.icy -..tlicll prom i• • l Ulu..
NOI ic:eI _ filing the ""'!te, o f lI. monic
_ lPU' iouI an """,,1ion f... III othe, _ .

orioH bit...... 1 GHl. incl uding Ama\llUf 'adio.
W. """"d Ii'" 10 ..affirm INri lI .......nt
ha," and ,,"-lI INI .... II::>ove comrT*ttl
... excellenl ",amplts 01 111I ideal U.
CommiSlion wit! be ... klng. Adoption 01
till•• pr••enl . min ion ,I",d"dl will nol . nd
111I Commillion·. int .... I in p..ily of Imi..
. ion.. and _ lOlicil nol"""'thy COtTttf'lInIl

luc!l .. the Ibo:wt in l ut" ", IIfOOHditllJl.
14. AddI lionaIly. tht eon.......ion h a

feOInt ly pr-.d in Dock*! 21117 ty pa
ICc:epIanDI l... CllfI'ItI'lIfCiaI.y "","'Ied _ .
I...., . qu'_I. The WPO' 1I;CItpl...,. .tan
d"d< proposod _Id ..qu i.. a 43 + 10 lOll
lmean po.... in WIIIlI det ;bel suppr""on
o f .pu.io"••mi.. ion• .• U",da. d sim ilar 10
111I one .,,_Itd abo... by M•. Sc!ll.. i"", •.
A. IUIId in lhe Notiol of p,opolO<l R,,1a
M....ing. III.. dt9 '" 01 . 1t..""lion would
apply only 10 _ _ .quipmont icIl

_ Id be com..-cialy klflod. H........
made equ;_1 ........Id be mpt from th i<
. _ d and _.lure ados>I:ion 01 Oodc lfl
20771' . prOPOIod . Iandlrd. i. ntOI1lary 10
bring Ilia .nl i•• ""ate", _unity into
conformity "';111 lOiliing int .muion.1 II'n'
d••dl. Unlil adoption of. R.porl and O.d"
in Dotl<.I 21117. the . tanda . d1 1Ia, . in
tPfCilied .....It apply to bolh homo co'"

. n- ueted and OOI'Tt rnercl ..ly m.ktt.cl "".
_equi_.

15. In v.... 01 lht fOff9Oinll 01
I.... opinion thlt tht . 'lfndtd d i..
CUIStd Ibovt j. in III. jlUblic inler.st. con
.... ienat. and no<:elSily . A"thority fo ' Ih is
Amend"",nl i. """lai...d in Stction 4(1) and
303 01 the Communica tion l Act of 1934 , ,,
l mended.

16. Acco.dingly. IT IS ORDERE D.
.Ifacb... Apr il 15. 19n. 111II Pari 97 01 lilt
Commission's R..... IS AMENDED .. _ I
OUI in the In_ Appondill. IT .S
f URTHER OR DERED thllillill Pfl>l:lledO ng
IS CONTINUEO.

FEDERA L COMMUIrIICAT IONS
COMMISSION

VinOlllI J. Multin.
S_ .tary

AP P ENDI X
1". 1 97 0 1 o..n... 01 Tit" 47 of .... Coda
01 Federal RooouIalionl il .........old • Iol...... :
'n §9 7.73. t"- IIoadnott II>d laxl a..
....ilfd... lo lt...... :
§97.73 Purity of ~miaio..,

(.1 Th. moan PO"" 01 ..y 'pU"OlA
. mi..ion o. "dillion f'om ..y amel.",
tran ....ill e. or "'tem.1 ,adio f•• quency
_ .mpl if'" be ing _ raled with a
c..... Iroquoncy bel...... 30 MHl sh..1 be II
....1 40 dlc:iblll below- tht ....... _ 01
the f....o-lIIl "";!houl axceeding tho
_ of 50 m~li"""U. f o.-~t 01
moan _ .... than 5 Willi. the Itlon....
tion shtR bo .11..1130 dtcibelL

Ibl Th. me.. powo. of any IPU,iOUl
.mi••ion 0.- "dlallan f,om any . m.lI",
t,..,mln. , Of UlOm. 1 . ad io "_ev
p-. .mpllfi.. being opa' lI. d with a_.ief " . quoncy abo.... 30 M HI but below
23S MHz lhoI be . 1 "".t60 dlcibeh bel....
U. ..-. _ 01 !hi I""dlmeo,lIIl . f .,.
t •......,i",," "-vint....., _ 01 25 WIIIl
or leu, tilt ..-. _ 01 any lPU.~

,adillion suPP!,.cl to the anta.... a t .......;..

.ion Ii ... . """ be at 1....1 40 docibol. btl"""
til. moon po_. 01 Ih. f""dam... I" wlll>oU1
. xceedin; Ilia _. 01 25 micro....l tl. bul.
In any ...nl , need nol be .tduood bolowlhe
_ 01 10 mic>~IIl.

leI Sp..ioul ~rniISion or ,ldillion hom
an _lie" u...rnillaf or . ......... fldio
!Tequency~ ""llI il • • bein g ope'lI.cl
..til • c.... Irequancv Ibo.. 236 MHJ
•....tt be reducod or el iminaled in _ donoo
willi good tnginee.ing prllC1 iao.



ld) For the pUrPI»e' of thi, ",ction, a
,puriou. emi"ion or radiation i$ any emi$
.ion 0' radiation from a transmitter or any
e"ternal radio freqU'\!ncy power amplifie r
which i, outside of the authorized Amateur
Rad io Se",ic. f,equency band being u",d.

(el Th. abo .... notwith"anding. ,houid
any .puriou. radiation, including ch",.i. or
powe r lin. radiation, cause ha rmful int.rf.r·
.nee to the ,eception of oth.r ,adio nat ion.,
the lic.""", may be requ ired to take such
further step< a, may be nece,sary to elimi·
nat . the ioterterence in accordan oo with
gOod .ngineering practice•.

Be fo re t he

F E D E RAL COM MU N ICA T IONS

COMM ISSIO N

Wash ing ton DC 2 0 554

In t he Matte r of

Rep o rt a nd O rdl!f Number 20717
G ran d fa t he r Cla use

To : T he Commission

EN DO RS EMENT O F RE PORT
AN O O R OE R #20717

The Amateu, Rad io Manuf.cturer's As'O'
cialion (ARMAI wa, fanned on January 7.
1977. at a g"".r.1 meeting of all manufac·
t ....ing interest, .ttending the SAROC Con.
vent ion in La, Vega,. Nevada. The o'gan iza·
t ion i. a self-go....rning body formed in order
toencourage hi\t1 standards and ethics in th.
Amateur Radio Indust,y, The ba.i, and
pu'pose of ARMA i, to promole the ge""ral
growth and welfare of amateur radio and to
"",,,k toward favorable rule ma king and
l. gi , lat ion for the benef it at the indu. tf y. a,
well a, to funct ion ••• liaison between the
m.mber firm. and Ihe Federal Communic.·
l ion. Comm inion (FCCI. ARM A i. al.o
int. nded 10 col l""t and to di...minale
market information to the members.

The membership of ARMA gener.lly
appiaud, Report and Order Number 20771:
Al long 1. <1 . we will have ,ome concrete
'Pec ifi cat ions from which to engineer our
products rather than merely following good
eng ineering practic.,.

We are aw.re of the <feCi. ion·ma king
power .... ich must go into th i. ruie m.king,
but we have al.o come to rea lize that there i,
a gr.ve ove"ight 00 lhe part of the FCC in
one area. Thi. i. lhe 'ubject which we wi,h
to follow UP with the FCC, in the form of
th i, Pet iti"" lor a "grandfather ing" (grand
father clau"') of commercial ly·bu il t amateur
r.dio lran, mitter and tra",ce ivers m.nu·
f.ctured prior to Apr il 15. 1977.

The re"on< for Ih i, Petilion are ..
folio,"",
11 The.. product. have been built by the
legitim.le Am.leur Radio manufacturer, who
ha".., not violOl.d good enginee,ing practrces
or lhe "",irit" of the I.w. Should th.",
m.nufact ..... " be forced to take back the
equipm.nt from inventory of their stoc king
distributo" it would be a . ignifi(;ant ha,d
,hip, po"i!>y 10 lh. point of Ch.ple, 11
filin!!'.
2) The dimibuto" and reta iler. would be
faced wilh ho,rendou, inventorie, of non ·
.al.!>e u••d equipm.nt on lhe ,hel""•.
31 The Amat.ur Radio Op.rator a. an
ind ividual would be .dve".ly affeet.d ""ce
again wilh linancial burd.n when h. d i,·
cove" that h i. presenl .quipment i. no
ion!!"r I.gal ly marketa!>e for oul,i\t1t 'a": or
for trade ·in on new equipment thOl doo,
meel the .pecification. in Report and Order
#20777
4) The legitimale. "' II-policing Am.leur
Radio fraternity and industry would be deolt
an iniuslice brought on bY the p.eudo
Amaleur Radio violal ing the ,pirit of the
I.w,

Wo wi.h to havo the pre-;.nl equipment
which doe, oot currently c.u'" harmful
interference to other ,.".ic." put under this
grandfath.r d.u"" And, we feel, thl, .ct ion
in add ition 10 the Aeportand Order ;;20717
"",,uld then "rengthen the bond betwe.n tho

Am.teur Radio manufacturer .nd the in·
di.idua l Amateur Radio hobbyiOl with the
FCC.

L..t, bUI 001 le..t, we mU'1 conclude bY
.aying thaI this Qfandfather clau", would be
a po,iti".., move in the public', inter.,!.
conveni.nce. and necessity.

Re.pectfu lly SUbmitted.

Denn iS Had
Ed wa rd Clegg

George Perrine
Marvin Drusko ff

EX EC UT IV E COMMITTEE

fo r AR MA

Before t h e

FEDERAL COMM U N ICAT IONS
CO MM ISS IO N

Washingto n DC 2055 4

In t he Matter o f

Pe ti ti on f o r Rule Ma k in g RM -2839
Comments

T o ; Th e Co m mission

ENDO RSEM ENT O F

R M·2839

The Amaleur Rad io Manufactu,er', AssO'
ci.ti"" (ARMA) w•• formed"" Janu.ry 1.
1917. at • general meeting of .11 manufac
lur ing inter.". attending the SAROC Con·
venlion in la, Vega" Nev.da The organi",.
t ion i. a ,ell·govern ing body fo rmed in order
to encour.ge high ".ndard, and ethi", in lhe
Amateur Rad io Industry. Th. ba.i••nd
purpo,o of ARMA i, to promo", the gener.1
growth .nd _l1a'e of amateur radio and 10
work toward favorable rule m. king and
legi.l.li"" for the ben<'f il ofthe industry.•,
weli a. to fun-ction .,. liai.oo belween lhe
m.mber firm, and the Federal Communico'
tion. Commi" i"" lFCCI. ARMA i, al,o
inl. nd. d to coliecl .nd to di...minat.
market information 10 the membe".

The members of ARMA ha"" ",udied,
with more than 0 little intere", RM-2839.
and find our.. lve. in .greement with many
of the proposa l, contain.d there in. W. find
.Iso.•• a representat i"" 9'Oup, that we have
developed a f.a.ible .ltem.ti .... ,olution to
lhe porti"" of the ruling involving Type
Acceptance and/or .liminalion of amplifi.r
.quipment in the 24·35 MHz range. We feel
thet • major change i. nece.... ry in this one
area.

The organ izalion .ubmit< that the legality
oflicen'ing retail <feale" andlor distributors
i. not with in the juri.diction of tho Fede rol
Communication, Commi"i"" and, in our
opinion. another ",Iut ion i, possible. W.
propose to lhe Comm i..i"", thoreforo, th i.
avenue which .....,uld ena!>e the FCC to
enforce po int·of·..le re"'iction. on all
partre. conce,ned, whether it be manufac
tu rer or imp..-ter, distribulor, ret.iler. con ·
.um.r. or con,umer resaler.

In brief for m, for your conven ience, """
propo.. that the fo llo wi ng data encompa....
a viable ,y.tem;
11 All manufacture.. /import." of .m.t.ur
radio rf gene,.ting de.ice. wou ld be requir.d
to .erial number each and every unil pro
duced and to include a Buyers' Affidavit.
The manufactu rer .....,uld record, in hi, /il••<

• c ro" reference of ",rial number and
purchoser dala.
2l The Di"ributor·Whole,.ler-R.tailer who
..II, product< in the amaleUr cla"ificalion
",",uld be requ ired to ".ua lly in.pecta .alid
Amaleur Radio Oper.lor'. License (xerox
copy acceptable) and to present th. buyer
wilh the mu ltl·copy aHidavil. The ",II..
would .. rve a' witne.. to both lh. tran.·
action and 10 Ihe actual ,i~ing 01 lh.
• ffidavit.
3.1 Th••ffida.it i!Self would require the
following in format ion; tyPe of p'OdUCI,
.eria l numbe r, call I.ner. of the licen' ed
purcho..r. full name and addre.. of the
purcho",r, and a .igned st.tement of intent
thot the equipmenl is for pe,,,,nal u.e on the
frequenci•• for whiCh the purche,er i, SO

liren..d and th.t he .ccept, the resPQl1,i.
bilily for lhe wbsequent use of the equip
ment upon re",l. to.n individua l or group.
3b) Willful violal ion of any or a ll of the
obove "ipul.ti"", would re$ult In a
$1 .000,00 penalty fee per occurrence to be
levied upon the buyer, dealer. manufacturer.
or othe, party who i. re' POn, ible in ••ch,-
4) The ,y"em ",",uld .Iso provide for com·
parable ,equiremenl$ for mail-order .itu
atiom. The purchaser would be r.quired to
I"'wafd the neces.ary form, .nd al.o identi·
fic.tion in completed monner prior to the
.ctual deli",,'Y of the product.
51 The multi-copy a ffida.it would be
distr ibuted .lter complelion bY the pur·
choser in Ihe following manner; one copy
e.ch to the buyer. the dealer, the manuf.c
turer, and the FCC.

We envis ion th i, pr"""dure •• a rnar.
perfectly legal reoou". for Ihe FCC 10
purs,," in order to halt the prolifetat l"" of
illegal CB!p",udo·Amaleu, produo" cur·
r.ntly on th. ma, ket. And along Ih.se .ame
line$, ARMA fee l. lhat the manufacture"
'hould be required to file ...parat. affidavit
.upplying the FCC with direot .er ial num·
be,-product de$Cription·d istribution info,
m.ti"" .

Thi, .lternali"" proPosal, as we .ee il.
offers a path of .ction with fewer 10oPhoi..
than the TYPO·Acceptanoo fOute which
mighl well requ i'e the elimination of the
24·35 MHz range.

Tha Amateur Rad io Manufactu,er'. Asso·
cia tion remai ... in total agreement, then,
with the FCC'$ .im to el iminate the ill.gal
use of .mplifie...nd relaled equipmenl .
However. we feel Ihat Type·Acceptanre in
il",1f i. act .... lly .n "overkill" and wouid
adversely .Heel th. amal.ur rad io oper.to"
a. well a. the industry it.. lf. Sur;!> a limita·
tion would ,tunt the invent ive contribution.
.0 often avail.ble becau.. of the lechnical
koowledge in the amateur rad io wodd. Our
proposed joint affort would lorm a sol id
a llernative 'olution which would benefit all
parti.. concerned .nd ",",uld not require
more "red tape" or additional enforcement
stall at the Feder.1 Commooicalion. I""el.

Re.pectfu lly ,ubmitt.d,

De n ni s Had

Edward C legg
George ~rr;ne

Ma rv in Drusko ff
EX EC UT IV E CO MM IT T EE

for AR MA

Before t he
FEDE RAL COMM UN ICA TI O NS

COMM ISS IO N
Wash ington D C 20554

Docket No. 2 1 135

In the matter o f

Th e s im p lif icat ion of t he lice nsinq and

ca llsig n aHignme n t sy st e ms fOl" st a
t ions in t he Amat e ur Radi o Service.

NOTIC E OF P ROPOSED

RU L E MA K ING

Ad o pted: March 2, 1977;

Hefeased : Ma rch 11 , 19 7 7
By the Co m m iss ion; Cha irman Wile y
co ncurri n g in the resul t ,

1. In .ccordance wilh the Adm ini"rative
Procedure Act, 5 U.S.C. 553, and Secti""
1.412 of the Commi"ion'. RUles. 41 C.F.R.
~ 1 .4 1 2 . the Commis<ion hereby give. Not ire
of Proposed Rul. Making in the above
c.ptioned maner .

2. During th e pa>! two yea,. the re h..
been an unprecedented e ~plo.ion in intare"
in Pe,,,,n.1 r.d io communicatio... in the
Uniled State,. The popularity of the CB
R.dio Servic. ha. mu,hroomed to the point
where lhere a,e oow 8.5 mill ion CB Ii·
cen,ee$. represent ing an e,t imated 20 million
u",,, of th e CB Servire. A. recenl ly ..
Februa'y. 1915. there w.re only 1.1 million

CB li oo n..e,. The Am.teur Rad io Service h..
a lso grown .ubst.ntially, Although the
population of lhe Amateur Servire had
rem. ined fur><fament.l ly "atic for ",veral
yea". the numbe r of lic""see$ ha, beIlun to
ri.. , and t h. number of newCOm.r$ to the
Service, lho.. obta ining Novioo Cia.. oper.
ator license., h., shown particu lar growth.
In December . 1976, for .xample, there were
36.000 Novioo CI... liren... outstand ing.
whila in Decem be" 197 4, 21,000 operalO"
held Novire Cia" license•. The o"" r.1I popu·
lat ion of the Amataur Service i. now ap
pfOxim.te ly 293,000. Two year, ago It wa,
255,000,

3 , Thi••urge in intere<t in per",nal r.dio
commmun;c.t ion. ha. placed a he."Y bur
den on tho", members of the Commi"ion',
.taff angaged in the proce"ing and issuance
of licen,e. for person.1 radio communica·
lio",. Although the work load impooed upon
the Commission'. staff al our GeUy.burg.
Penn,ylv.ni •. lioonle processing facility ha,
increased appro~imat.ly 1000 Per cent over
lhe p.,t t wo yea", the number of per·
ma"ent staff .mployee, at Getty,burg ha.
incte••ed bY ""Iy 50%. Thi, has led. in turn,
to an increase In the I.ngth of tima n.cessary
to proce...nd i"u. Amateur Radio Ser.ice
and CB Radio Se", ioo licen.... Althou\t1
lemPOrary permit pfOcedures in the Amo·
teur and CB Service, allow, in ,ome in
<t.nre., oPeral ion p.nd ing issu.nre of a
lioo",e, we a re very much aware Ihat many
.mateur radio lioon,ee, .,e d i."'ti$f ied wilh
the ,peed with ""' ich thei, 'egular licen...
are pfOre' ..d .nd issued, and we .re in""" i·
gating method, by which. a«um ing no new
re,ource. to be forthcom ing, ",rvice to Our
amateu r licen.... mighl be further im·
proved.

4 . Th. Rule, governing th. Amateur
Radio Servioo contain lloo... ing and cal l. ign
assi!!"ment ,y<tem. of ,ome compl. "ity. At
the lime Ih... rule, we,e adopted . the size
and VwO rkload of our Gatty,burg 't.1I were
'uch that rout i"" and speci.1amat.u r appli 
c.tion proce«ing could b. accompliohed
withoul undue de lay. A, w. ind icated in the
prereding paragraph, howe..r, ou r ,eSOur"'"
h.ve not k.pt pace with the incre.,ed
demand for personal r.dio communicat ion,.
Given the.. limited ,asource., we h.ve been
forood to a"ign priorilie. 10 Our cu'rem
licen. ing aClivitie•. ~ believe our mo"
impommr tai#< in the Amareur Radio Se"'k8
to be the proce5$ing and issuance of amateur
operaro, and primary stetian liceoses. W.
hove ..ached the poinl .t which ou r lack of
resource, .imply preCludes all but t he most
ba$ic licen, ing funct iom, Our regul.tory
obligation. ha.. OUl<tripped our Cu"ant
c.pa bilitie. , See par.graph B, infra.

5. During most of the boom in personal
radio communication" the Commi« ion ha.
been engaged in a pro9'.m to <Ieregulate the
Am.teur Radio Service. The propo", l. and
amendm.nts adopted during thi, period have
been intended largely to . implify the Ii·
ceming .nd oper.tion of ".tiom in the
Amateu, Serolce, and to that extent th.y
complement au, d•• ire to impro.a our prO'
cadu'e. in prooo" ing .nd i..uing amateur
licen.e•. They ha".., 0 150 been intended, at
lea" in p.". to reduce the Commi.,ion',
worklo.d, wh. n."..,r ,ur;!> • reduction i.
con,i".nt with the Commission'. regUlatory
oWgation•. For example, in a Not ioo of
Inquiry and Not ire of Propo",d Rule M. king
In Docket 21033, released Janu.ry 6. " 111
(42 FR 2OB91. we propo"'d. inter alia, to
eliminale from Part 9 7 of the Rule, repealer
"at ion" au xilia ry link ".tion., .nd control
"ation" Under lhe te,m. of a u, proposal in
Dockel 21033, the function. of .uch na·
t ions could be conduct.d by other arnate ....
r.d io "at io ns without prior Commission
.uthorilalion. If adopt.d, our proposal. in
Ihat p roce.d ing would alford am.teur Ii·
oomee, much gr.ater f1.~ibility in th.ir
OPeration. and wou ld al", result in a oon ·
. iderab" reduction in th. wor kload of th•
Comm i"i",,'s amat.ur radio p roce..ing "aff ,
Such a workload reduction wou ld, in turn,
enab le u, 10 r.d istribut. au, re.ou,ce. and
pro.id. Our .mal.ur lioensee, with bene,
.... ice in othe r, mo,e oital. area"

6. We believe the COI1cepts underlying
the IXOPO",is in Dock.t 21033 are sound
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. nd mtV Iogictlly bt ..t_ 10 se.. ,lII
othoi" IWO'C!I o lllttion la",ing ..d DPI'.
lion in t he Am,IIeUl' Rtdio Se...a. We "'"
b¥ I llil Notice IH"OPQIin9 ",.ilionl 01 Pon 97
01 !hi Ruin """idI. il adoJIW<!. would """"
in I fie.nt $impliliQtoon 01 l too la....ing
lIruct 01 !he ""'-I....r Seooa and of Pan
9 7 " . 11 .

7. l.\nder !he ..m,.. 1"",letl' radio
lanoi"ll 'Vlt_.• liatI_ """'" obnin bolll
an _,Itor 1_ and • It.lion licen A
10 .... t>old. onlv __,Itor l ice and
il ",qui"'d by Sect ion 9 1.• 0 of lhe Rule! 10
....... . It I minimum. I pr i"",ry 'Ution
li<lln.... II _II. Th...." 11 otll ...
IIl1ion li""n.... 1.lillble. 11<> ,. induding
mi liU, v recr"" tion. club. .peci ll "..,nl.
Radio Amlt.u, Ci.il Em., gency Servia!
(RACES I. I nd "'''''''dory .tltion licen.... .
Ind many ''''''I''u' o""..to.. ""... obtlinld
...... 0' more (oc,,"ionlllIV. rnonV rna", . sucII
lice"",•. Addi l ion. IIV. many """I"u' , Id",
_ ."on .'" .ligible for lPICific: lI.hon
CIIIIignI or coIl$i__d on p.niall.
..pt1I......d.. for"", l..

8 . We do nol btlitvl tlllt !hi conlinul
I"'" 01 lhe i........ 01 the _""" 1IIlion
I~. 0""," thIf'I primtry IIl1ion 10.-..
1I".d .bo-.e or "" u ..I""" 01 tile cur"""
cellli", .uignmltlt IYlUlm to bt _till to
t'- Amttetll" Sefvi<ll. tlIe anti", lY'lem h.
btcomI . xl'_di ....rily burdin_ ......
difficult t o edII"Iiniltlr pr_rly: A di,prg.
port ionet e percanl. 01 our .........ce mull.
bee..... of u i" ing 'ull1. bt dIooIWd t o ltoo
p.oCl'S.ing of . pec"l c.lhi!J' 'eque.u . nd
non·prim..y .tltion licenll Ipplia lion•.
P,oCl'S. ing of prim..y stlt ion licen.. IPpl ia
lion . Ind o""roto' liClnlll . pp licl t ion••uf·
fen "' I ,null . For ..Impll. IS of January
3 1. 1971 . ,pp,oximll.ly 308.000 Itll ion.
_ro l icen...d in 11>1 AmIIlUl' Radio Se. vice.
Of """. lbou! 95'" _ .. prim"y ","lion•.
n. other 5'" _" Ma>ndory "ttions. dub
""ions.. militl.y r-.llion Ill1lon1. end
RACES IIltions. VOl proou,;ng Ipplicalions
lor I.... non.pri"",ry llI1ion. 'equired
............,.. ....Iy eqUII 10 !hi 'no..aes
I'IIIdt<l t o proaes$ pri y 'Slt"", licen.
.pplicltions. Simil""y. A II.... hi.. 0 ..
lice_ comprisl only 8'Jl, 01 tl>l .mlt ....
populttion, bu t prDDnling lPICilic: coll.i",
,eq_1I I.om such I,,:-n_" 'equi,...
muc!'l iii nol mo,•• lima II i.suing coll$ig",
10 Ille ......,ning 94"'. CIu,ly, ..... . ..."",ces
"" nol .lIocltld in 1M mo.t .ffecti..
m........'.

g, ' n t hi. p<".,.ld ing _ I rl p'OPO.ing 10
.i mplify the bI.k licens ing . t.uct u, ,, olille
Amltlu' So,vice b. di.conlinulng Ille i..u·
.ncl of III Imlle", Itl t ion II ,., n.e•. o tll",
tlltn p, i....ry Itltion Iicenll1 ond 'POl:
Itltion licen..... (Spooo <tltion. ore under
con$idorllion in Dockll 19852. Not ice 01
Inqui,y IdopIWd OClobe, 25. 1973. ",d _
.. not propo1ing their dolelion.l All ....
I... ,odio operllor. would be IIm.-d toone
Slllion licen•. Spocihc"ly. _ propooe to
dIlIlI from Port 97 01 1M Ru les military
NCO_lion lIetionl. club mlionl. RACES
","lion. lbut not RACES ,t....11. and "I
Iddilionll SIItion.. indudi"ll .-oondary
.Sllionl and IPIO.I nt Rltions. lAs _
indlCllted _, _ "- 1'Udy prOPOMd
in Dockl! 21033 to .liminlt. r"P"lIl1",
.""ili.y link . Ind oo nt , o! " Ilio .....l W
een_. ""!ding tho Iy"". 01 .tltion lice.....
lilted l bo... wou ld be "", milled 10 ' etlin
tllem unlil I xpi..t ion 01 Ih" Ii"" n.... but
would nol be PI,mill.d to r"n"w them.

10 . We , eoo!J' ill IIlIt t ile prooo.al. con·
tained in tile preoeding po'og'lPh wou ld, II
"Iopted. Ill....n impect on ""'tlin g' ouPO
Ind indi.idu.I•. W. bel..... 11<>_.",.. thl!
ony sucIl impoCl would til •• llIi...y minor
end thll the Commioaion ..d in lioem.eeo
would .... Iim .ignll",..t bene"tI in thllo"ll
' from t ile doltt"", 01 l too Itll ion types in
q ho". indud...g IIIe mote elfici8ll iutJ.
_ of _"or and PO''''''' IIlIion Ii-
....... Wi!h res.pocI to !hi .pecific: 1Ittion
Iy~ _ .., proPOOing to ,.,minete ..d ltoo
p,_ effects 01 tl>ei, .limi....l ion. WI
would mike the following Ot.rWlI"",":

a. R_ r. Ill riono. w xiliMy link
m riOt/l. lind confrO/ n.tions. Our
p,opo.,11 oo"",'ning!hl.. Stltion• • re
lully expllined in ou. NOlice of
lnqui.y Ind NOlice 01 P, oposed Rule
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M.k ing .. 0 """"1 21033. FCC
16- 1198.•2 FR 2089 /1 977•. BIIicII·
1'1'. 11>1 lunctions now conducted by
such Ill1ion. would be pet"mllled til
'_i"ll 1....1"'" ","tion. withoul
_1*'.1t. Commilsion .ut!>orilltion.
No one would _, to bt Id.e<1Ily

Ilfected by odo\JIion d lIIi. poopoul.
b. ",ili.., oe<neliorl Iilltionl. At

tl\t end 01 1976 _ .. __ only 475
..<lI....d mihlory __lion llalion••

whidl •• II'I'II!"" n ations liotn1l'!l 10
I,," pe.son·in·cho 'l", oft", • non·
I"",teu'. 01 I l..d locat ion It ..... icll
In Imillu' IIlI ion II.. beln poo.i<lld
lor Ille u... 01 O"", "orl unde, 11>1
l usp lce. 01 Ille Uni\ld Slal ll ..med
lo, c... W. "" .war" 01 no n..d fo,
con tinu ing t ile .......11 l iCOnl infi 01
' UCh . tllion1. TII05I l mltlu , opo"lo..
wi.llinfi to o pe' tte . ud> It ltionl ....y
do 10 by o""..ting partible under
I"'ir 0'"" indivi...... Itllion 'ulllorilll'
l ions.. WI note lIlet one possibM d is
odv..tage 10 par1lbll _"lion. !hi
'equi.....nt IIlI1 u.-...niuionl from
Itlt.on. in portIIblI _.bon bt
dminC!I"1y idlntllo"d. _ Miminlted
by II\t Cornmil.l00n·1 Report ond
0_ in Oocket 20686. 61 F.C.C. 2d
331 41 9 76 •.

c. Club Jtll liorJ•. T",.... p ...... l ·

Iv . ,500 licensed club SIItionl.
Allhoultl the .liminltion 01 _.Ie
d ub Ullion licen wou ld Ill.. an
implCl on cer!lin lIu' OIll,"i"9
p ogr lm, Ind I'adition•. WI belie",
" I""t" lian.i"ll of . ucll stll ion "
whi ch m.y be held by I club com·
p,i"d of IS lew IS lwo PI " on•• t o be
non....",.Uial. Ope..l ion. now oon·
duetKl by club I!llionl .....y be
conducIed .ithoi" by dub mombtn
Opo"li"ll tl>lif ."'Iions po'tlbla or by
club memben lCIing II con uo! """'.
lIorl of _thIr dub me...... •••tI·

tion. We ..... ~"'. p¥licul...1y
in!el"..ted in reoelvont """""",11
concerning tl>l conl;"..-.:I uMlulneu 10
the .."".... a>mmWllty 01 ..pa,lt.ly
lansong club 1111""'".

d.~ ItiliorJ•. A IICOndory
nltlon i. I sept.lle '!ltion lioonoed to
be . n indi.idulll .....tI'" <JIlIr llor lor
• 1000tion olller Illan lIIe poi"",ry
stltion locolion. Typicollv . l uc/'l It.·
lion. h• •• been licon. d fo, . ocll ion
hom.. or ollices. Wi! bll .... tI'llfe 10
be ..., need to oom inll<l 10 ill""
lu tllo, llalion . fo, ..condir y . tll ion,.
beclu..... WI not ed in p........p/l
10 lb l. .-pro. l maleu" may. unde, thoe
'ul. lmendmflnll K1<J1>lId in Dockll
20686, 0",,"1" _ir poi"",ry Itetiono
al porl_ .nd mobile loca tIons willi·
out lhoe previOUl incon...,;1nOI 01
d"'inctl.efy idlntilying tho .. 1. .......is
$ions or providing 1M Commlllion
wotlt .<two""" notifica lion 01 ulllnded
portlbM or ....,bile _"tion. Furth....
.ir'ocf I"," ._ion 01 all liCI..;"9
'-' by the Commi.ion.•ff_,,,
Jenuooy I . 19 77. WI ...... -.
rlCl"""II multil* _ ond in many
i..tlnoII. I'iwolpu. _ .pp1icolion, lor
M<:or.t..y stllion 1ic.n1l1 from indio
vidual .mll...... . The .pp1 iCl\i on . lor
..cond..y . tllion licon",. WI h.""
" col.eIl , in,., Jonuary 1. 19 77 . ore
I I,u<tv be gi nning 10 bu,den our p'o
"",.ing III1l. and _ onl icipltlI 1I0od
01 new ..."""do , y .tllion Ii""".. I PPh·
cotionl II ooon II d'! i. Notico 01
P,oposed Rule M.king i. ....tMd 10
Ille public. Fo' tllil """n, ..d 10
.....bI. lIIe <:onlinUlld . " ieienl procns
ing 01 0_ lmoIe", ,edio licon.
_IiCOtions, _ eby <lIcI";nfl,.
.lflCli.. wolll the 0 1 t'- He*l
AeII_ ....-.nang Idop!ion 01 tnil.
door:un".-nt. a ~doIed ..osort" on 1'-
filing 0 1 IpplicalOon1 lor ..
-.dory .SlIOon. or 'PI'ci.1 fIt

'Sl lion. 1_ belowl. All IfII)licltiQtll
lor " w second.ry Itlti......1«1_ on
0' . Itar 1M ef~i-.e dl'l ' 0 1 I'" closed
....on will be " IUI'nod. Applicotio....
lor ..nowll or moo;l iliCOlion of . xi lli ng
IICOnd ..y IIlt ion Hamil. will ceo-

Ii ..... 10 bt .coepled. ho_..... The
d osed llison on li lln g appliCll ionl for
'pe<;i.1 ......1 end " w secondo'y .11
loon Ic.r-o will con"..... Wllil
Commillion policy in l11 i••_ '.
dl/(...... inld.

e. $pK;.! ..-.r IlIrior>l. SPlcill
, ..nl .Sltion..... liolnsed lot tempo
, ory "" in connection with I'" coli
brll ion 0 1 an .....nt 01 a;!hI, ...'11
inll t 10 11>1 publIC or 01 1*'1ieul •
i"' 1 to ....111.... , adio PI,.roton,
Ind inllnded 10 br ing levo.ebI.
public """'Iion 10 Ill" Amlt"u. Rldio
Serv ice . In 1976 ,wro xlmllliv 100
. ""cill . van l 1Ilt ion. _ " lice_d.
Specill • ••nl 'Ul ion. ar" igned d i..
t incl i"" Unu'UII CI II\ign d it I".
qll<lntly ' PIlI'" th lt .ucll . tliion . ""
u",d not 10 much 10 ""Ieb..te .poei"
n"nll • 10 eno bl" I ..... llu' ol'l'lIion
willi ". xotic:" coll.i",.. Wi! .ohcit
commam, con"",nonv Ille continued

"""Iuln,". if " v. 01 1P"Ci" ....m
.l.Itionl Ind wish to be provided with
>Pl'6fic. ~II examplel 01 .peci.
eoett Illtioni tIlIt Ill.. brought lwor ·
.blI public: . 1I.nlion 10 1M Amet...
RediD SI co. For ""'10M outlinftl
,_, WI indu::ling IPIci" ...nt
.tllionl in tl>l ~d ...~ on !hi
lubrnillion 01 stllion Iicen.. opp/ico·
tionl-

I. RACES Irlltiorr• . Rod io Amete ..
Ci.il Emargency S",viol .lIlion. Ire
Ullion. liconlld to civil dr:f" nu o'lJIn·
illlion. to I>fo.lde Ille flcil iti.. lor
Imlt"u' ,adio operator, 10 conduct
communlcol ion . in RACES. Such
" &lion. "" 1I.;gned dillinet ive coll
.ign, prefixed by Ille leiter. " WC"'.
Such .lItion. mull in . 11 in . tlnoII be
_ "led by lioJn..d """'tlU' "clio
_,ltor•.•nd lor IIlIs re.,.,.. _
btIie...ud'I <JIlI.etion COn til con·
duclad by omit" .... _.te... _
"-i, indlv;duI!ltttion IiCI.-o. F_.
tions now (:OnduCIed by RACES
SUl iont and _Ie.... Itttionl partici·
poti"ll in RACES wouk:I be combined
in I fo'm 01 ....It" .. _"han known
• " RACES _I\ion."' Un.... Ihil
poQPOlll. 11>1.. would bt nochan go in
t '" bI.i. and PtXPOIl 01 RACES iUlI/,
and _ belli.... RACES OI>IrotlO....
would no t be ...,ioUlly . ffeetod il ou.
p,ooo..1 i. ul t imal"l y "dop l.d . WI do
wi.II 10 ,ecei... comment. oddre.. ing
the ulility o f .epa,ate ly lic.n. ed
RACES st ltion•. IIo_.e, .

DeIOl",n of 1II. tv"". of I mll"u, Ill1io",
lille d .bo.. would Ill .. tl>t added 1d."'''gII
01 on.bling u' to dr:1" le Ih" FCC Form
610-8 . Applicot ion 10< Amlle .. Out>. Mili·
lory Recrut ion . or Radio .......lte.... Coil
Emergoncv Se....a SlMion liDo_.

11 . We .., .110 Poposlnfi In 11111 prg.
eeeding to limplily d'''licelly thllyII.... 01
_Ie.... ,Id,o col"ign ..,;gr>........ UndIr
Section 2.302 01 1II. Ru.... the Am."..
Rod", Servia i••llocIled CII1"tlin block. 01
call....... SlCliono 97.51 Ind 91.53 01 t'"
Ru'" contlin rather compl.......It""'"
and policillll"_ning Ieur ,adio cell"",
. oaign......nt. Ce'llin Iicen 1 oligibl. for
~ 1x2" coll.ill'" (c"l.ill'" con.i.ti"ll 01 one
lelle,. Dna d igil ••nd lwo .,,"ord. Othlr1I"
" Iigit>e 10. cortlin non ·.pecific "p,efe, ..d"'
coll,ill" ' . wtl il" . t ill 0111"" mull tlk. llle
coll.i",. "" igned Illem by the Commi..ion.
We bel io. e Ihera to be no compelling neld 10
conlin... tile oompl.. ' v""m 01 coll. igr>
"'i"'''''''1 .1111 no w . xi.". I ,volem whicll .
II _ indlClled "",etofo.e. OCCUpiel an
ino.- dinll' • ....,""1 of 0...tlff·. l ime, .nd
_ •• prOOO1ing. occordinvlv. 10 lmend
Section 97.51 01 Ille Rules 10 .w.e ,;mply
111I1 _ r ,tdio col"i"" wil be lIIogr>e<t
on IIVlle toe bI$i._ Section 97.53 0 1 Ille
RulK -........Id bo doIeted entirely. La.....
holdi"ll Amote.... Exu. 0.. _'lIor Ii·
...... would bI.llordid I""_t.....ily 10
olKoin 1x2 ond 2x 2 coll$i"". but sucIl

coli..... would ......_ d IVI_llcally b¥
the Comm•.,;on. lAmlt"'" Exlrl CI...
la ....... would nol be pe, mill ed ... they "'"
now. to obllin ,peci hc lx2 coll. i",. olll\li,
cllo ioe.l lOco_ moving I'om one coll"",
areo to .not "" Ind mo d ilyin g Ihei, licon. "

10 ,,,1Iect "'" mo_ would nol oon lln... to
bt ...igned .... w coU.igr>1 01111......... formll
II the collllgm ..hnquilhld. Nor W'OUld _
contin.., 10 i..... '<IIcllic c....,"'. IO h),,,,.
I'>oIder. t ller"",l . WI would nol i.... any
rnor. dminCl,,, cel\sop to '''Iion. on
._ter or RACES _"ion' Our pg.
poIIl. il .:ioPled. -ud utt in • _
"mpIer and Illr. coli"", gnrnenllY"em
and would <IIr .....t UI 10 _nUal" .....
IImiwd ,_ell on ..,.. more ll'oduC!i,..
lor tile Amlteu. RedIG Sorvo.

12. The .""cilic ,ule """"""","_.re
p'OPO.ing "" Ht lortll in lIle In_
Appendix . Aulllo. ity lor til. ", 1>f000..1••nd
10' 11>1 "c lo..d .....0" .. Innounced Ile"in il
con lli ""d in SoCl ion. 4 1i1. 511). and 303 of
11>00 Communicot ion . Acl of 1934. ..
lme nd"d. W" invit" inte rested port io\ 10
. ul>mil commen!l CO.... 'ninfi our p"'l'o..l.
on or blfo ' " Ju.... 2, 197 1. ond "ply
commenll on or bttore June 30. 1977 . An
origi ...1.nd fi", cooin 01 elf e......me"'. and
,eply com""",ts Itloll bt l ..n,ohId 1'
Commission, PUn..-1 ' 0 Section 1 .• ,9 01
I lle Rulli . RlIP<>ndlm. wi,lling lICIt
Commi$$ione< to Itt... pe"on" copy of 1'
comments mtV subm,t In Iddolionll $ix
copiel. Metnbtr1 of lhoe PUblic ";lIIing 10
upm. in"'nt in our poopDllls but .....bIt
10 provide tile 'lQui.ed IX>ple. rn.oy Pll"tiei·
Pit. informally by .ubmit1lng one OOPv d
tllei, com.....nll. wlillout rego.d 10 lorm.
pro.idr:d lIle oo're<;! docket numbt, ;1
.",cilied in tl'ol I'oIlding 0 1 1M comm..lI.
All co mmonts Ind ..ply commenn fil. d in
Illi. proceeding .hould bt ."n l to til" Sec,e·
IIry. Fed"..1 Comm unlc llion. Comm i" ion.
W..hinglon DC 2O !'>54 .

13. Indi .idul ll wi\hi ng 10 in.pec l I""
cornmenll Ind .eply oomm"ntl filed in llli.
proceeding ....y do 10 du'ing '''!IU11f bu.i·
..... ""uro. 8:00 .... to 4 :30 pm Mondoy
Itwouvt> Friday. in tM Commi..ion'. Public:
llefe,,,,,,,,, Room. 1919 "M" Sueel. NW..
Wnn;ngton DC 205504.

FEDERAL COMMUNICATIONS
COMMISSfON

V__IJ.M ....

""'.....
APPEND IX

P. " I .nd 91 01 Chtoptltr I 01 T it le .7 01
!lit Codo 01 F_..I Regulliion. Ife p.g.
POSId 10 be .manded.• tollo*l:

§ 1.922 [Amended I
1. In § 1.9 22. FCC Fo,m 6 10-B i, de let.d.
2. In § 1.926. p..a\ll"apll Ib ll41 i. de iet"d Ind
dr:.i"'''''d IR""".od), Ind par.grlpll l bl(1•
i. amended. IS 10110...... :

§ 1.926 Applicerion lor renewal 01 Ii·
~..
Ibll li Appli<:ltion, for ..,..."w.1 01 '" ....
t"", ope,II'" IiclnH. an 11"..... "alion
I"""... or a comboned emil ' Oflf',"orl
Itltion Ii...... ohtll be liled on FCC Form
610.
1.1 [R....roed] .
3. § 1.95l(.) is _,1dId 10 reid ... loIlowI:

§1.951 How lIPPIiariorJ. Me distribu_

(.1 P.nonol R_ Omo;on: AmlI""'. Oi·
U111f. Ifld Per1Ol'lal
4. § 1.952i.~ to _d... loIlows:

§1.!!!>2 How fill "umt-J~__d.
Ibl F il. n "",be, .ymboh ..d .....vi"" or cI_
01 SIll ion desllJ"lltorl'

Amll" ur and Oilll1... Services
V _ Am l teu'
o ~ Oi...I" ,

5. § 1.1115 i. lmended 10 ,,,,d. •• folio...... :
§1.11 I 5 SChedul. 01 I"", for the Safely

ond Sp..a, 1Rodio S¥.iu'.
(.1 • • •
Amtteur Se....,ce

Modil icot ion 01 IiCll'lS1l ..; thoul "'newll
... $3
lbl •••
lcl • • •

16) App!icotion lor IMe-lm AmlIIU. !'emllll
or Novice 0.. lioenIn in !he Am.....
RIdIO Se....ico.

6. In §97.3, PI'lI7ophs m. Igl. lfll. Ifld til

I We ..e 'W1I.. lilt! ,n Docket 21033 _
prtll><)lad 10 con"'.... In ""rtlin i....lanoll 10
iSSUI diuincti ... coll.l gr" to "ltion. in 't
peal... _ " tion and 11111 OU' p'ol>OlII in
Illi. p'OCIt!di ng to "liminlt" ",cll c.o li.ign.
entirely i•. 10 thll . xt,nt. Incon,i"ent.



are deleted, para.;,.ph. Ij) th,,,,,o1l Ivl,
indu",,,,,. are , ednign. ted par.gr.ph, (t)

throuo1l luI. rt'IppC"tlwely. """ P<lri9"~' (cl
and Idl a.e ....ndld 10 ,ead. a, Iono... '

~97.J Del,nu""""
Icl ArmIr..". t»d<o _afO<'. A Penon hold
''''' a ....lid hce.. se 10 ape..le an .... ateur
' ad,o Sl.I"", •......., by the Fftieral Com
mu.. iclI'""", Commil.ion.
(df Am.,... .-J;o I~.T'- innnrrnent 01
aut!>o<iu"on ,uued by lhe Feder" Com
m.... iclI.ions Comm.._ COt>$isting of •

".t"", hotnse."" .. 01"...1... ~ceme.

o,-.ror I~, The in""''''.'l1 01.,_"
lah..., Includo"'ll 1'- d.... 01 ape,a,...
priwi~.

Sr.I"'" Iiaf'R, The i"'''_1 01 auth...ila
t"", I", • rad ... "alion i.. the Am ..e ..
Radio SenO<».
InJrffim A_I"" "",,,i/ A lempor.'Y

ope,at a..d 'UII.....uthofl.. llon i,sued to
Ii""n lucon.lull y comple'ing Commi.·
.,on ,upp'"sed .Um,nat'..... lor higher elM'
ope.ator lice..... ,
7, In ~9 1,J1. the he. "'ot• .,d text . '"
a"",ndod 10 ...d. a' 10110 .... '

*97.37 ElifJibi/iry for 'Ialion Iiren"" .
lal An am.teu, ,.dio $lal ion jice nse ,hall be
i..""d on ly to a licen... d . mate ur r.dio
ope.ator,
~bl An ama t.u' rad,o . Ia tion hcom... sh . 1I
"Ot bo luued 10 a .chool. club. com p¥'v.
c"'PO<lllon, auoci.. ion. O. other O< QilIni••
tion.
(el An amal.", ,.d,o ope,......tla ll be inued
no mot. Ih..........m.leu' ,.dio " .. ,on
h""...... !Th,. Pa '.lJ'aoh doe'''01 aPPlY to.,
.mateur '.00 ope'''''' .ppIVI"g I ... a .pace
'"",0 st.. ,.,.. l'cenMI.I

§91.39 [Dollt!ldl
8. §91J9i.drlel.d
9 ~97.40 II drilled and rede-slQNled
§97,39. Pa'agraph. lei. Idl. .nd leI.",
do~hrd. If'(! pa'• .,aph Ibl i••met>ded 10
r.ad, .. 10110... '

~97 ,)9 Sr.l,.,.,. Ian. t'ftlU,,.,j.

Ibl Every .....teur radoo 0P'fII'.,or- .hall h...
an ama"",,, ,..too .UI,on hcense.
10- In *97.41. parl9'lPl'4 lb•• Ie)...d ldl
ar. delll'led. pe'agrap/>l leI. \ 11. ..d (gl are
,edel"i."'lled IHragr..... lbl. lei . .,d ldl
rewe<:tl",ly....d P....,.."'.. 1.1 ..d lb) are
amendld. " 10 1l0W$:

~ 97 .41 Applic.""" for ' fA,ion lieen~ .

lal Each IPPhcat ,on fo••n am. leur rad,o
st.t,on I,cen•••ha ll be m.de on fCC Form
610.
(bl If the .Pp"cat ion i, 10' a " . tion """n•• ,
onlv, ' I , h.11 be , ubmilled to the Fede ral
Com mun icat ,,,,, , Comm i.. lon, Box 1020.
G.lly. bu rQ. !'eM , ylvania. 17325.
1 1. §97,4 7 i. re.i••d 10 ,••d, •• 10110 ..... ,

*97, 47 R__'lJlld!or modi!ic" 'ion 01
_r.u' ".rion lice .
C.l Appl,c.lIon fClt _ ...diD< mod,f,COl-
t,,,,, of • ".I,on hOlnse "'all be ,ubmitted
on fCC for-m 6 10. I.. every use the
oppIocat,.... $h.1I be aceomp...ied by . he
appI;c.ant., h_ CIt • photocopy thereof.
Applicat,on. I", .-_1 of ur>expirN Ii·
_ ......, bo ....... dtJ"..g the lice ..... Ie,m
and u-,Id be f,led "Ol 1.1.. th.. 00 daY'
",i... to the end 01 lhe I , ...m. I.. "'y
~ i.. """..ch the hOI h_. on aoco<dance
""'h l he "'..... _ 01 mi. d\lIpler. made
timely d .,.I1,,,,,nl app/.at,on for rene....
of xpored li-.... no Ii""" th
r.lo_ 10 .ny 1IC1'''W of • a>nli .. uing
nat",. shall expo,. ""til .uch app1,calion
,""II ,,_-. 1",. lly det...mi..... ,
Ibl If • II""".. " "lowed . 0 expire. apphCll 
""" lor- ..no..... may be made d ur ing •
pe"od 0 1 grace 01 0"" yo. . fte , lhe
exp""i"" d.t. of 1'- lice During t""
one ye.. period.• lice.... i o t .ltid, A
lioln.. r.newed du.ong t his ""e yea r period
.....,11 be dat.d curr.nlly a..d .....ill not be
backd. ted to Ihe d ate 01 • • pi,.li on.
(cl When the n. me 0 1 • hcen."" i. changed,
or wilen Ihemal l.ng.dd.... i.ch.nged
(.....,thou t ctla nging 110••ulho,i , ed locat ion of
110. am.teur ,.dio Slal i",,1 • fo, mal applica
tion fo. mod,f,c.t,on 0 1 lice n'" i. n01
r.qu i•• d. The licen... .hall ""ti ly t tle
Comm,.. i"" ",omptly 01 lhese change••
however. The ""I..... ""ich m.y be in ~ll"

f",m.•halt c""t.,n tN ....... and _ .... of
,he hce IN y _, i.. Commi..ion
reco,d>. lhe no ".me ...df", address. as the

cae may be . and Ihe c. lI. ig\ and d., 01
ope...... hcen... , The not ice . 110 11 bo .... I 10

the Commi..ion. Getty sbu<g, Penn .ylw.,,;.
17325. ."d. copy . hall be main t.i wi ttl
the lice... of ••et> .1It;"" unlil. roe li_
iI i..ue<l.
12. I.. *91.51. pa,..".ph 1.1 is . me....d .
~..,.aph Ibl i. <edesi~;rted per.,"" Cd),
If'(! no... _.,...... lbl and (cl.e_. a
1011_:

§97.51 Aui9flmen1 01 callsi gn•.
lal The call"W' of ... amateur tado It."on
Thall be aui_d by the Commi........ on •
'yltem",c basi._
lbl An Ama..... E.... 0 ... operalor- may

obta... "" """'*"'. "'bje(:t '0 ....ilabohtv ••
•tll"", call,;9' ......"1'.. ' of one len". 101 ·
I~d by ...... digit fol lowed by "",o 1.t.....
0' • call.,9' con.istiOlQ of t ..... let fol·
lowed by one d'9't Iol lowed by I I.n.....
CalI.igtn$ ...ipd ""de.- tIl i, par..,..ph . h.11
be ...igned by th. Commi..ion on • , ys
I.matic basi•. No ,equest I", a 'P"Cilic
c"l.i9' or c.lI.ilJl 10.m.1 . tlilil be lJ'''''t. d.
(c) No . eo""U lor- • •peci lic ca ll. ign ...
ca ll.ilJl lormat . hall be g,anted.
(d) •• •

li9 7,53 [De lete d l.
13. ~97,5J i. de~..d.
14 . !l97.87(b l i. amended to read... 101·
loW>:

~9 7.87 St.li"" ide"l ifica li"".
(b l If lhe eo",.01 <>\lI''''O< 01 a st. ti"" i. nOl
II-.. ".ti"" I........... the <Uli on id enllflCl-
fio i'.d by thi. section ,tlilli be the
call.,W' gned th.t ".tion. II • stati on i.
_iII.d "" ir._OK .uthorized by
§97.7 10' u... by the control aper",o< but
nOl: .u"""ized 101' .- by the IIali"" Ii·
ce-. IN _red station identilicat.on
.....1 bo lhe call';", of ItIiIl ... tion 1011_
by lhe lIal"'" call,;9' 01 the con,rol 0P'fII'.
.t... I'·IJ. W86XYZ/W6 XYI.
15. §97,954.1111 and 1.1121 ....11...1dt<1 to
r... lollo... '

§97.9S0__...... _ay from fhe_lfto<·

,red f,x«I_non na-t"'" Ioc«ion.
1.1 • • •

111~ th... II .... et>.,ge in the ...mor·
ind I,xed operati"" .talion 10cati(W\....
.""'teur radio $Iation may be oper.l.d
under III lI.tion licen.. .,y""e•• i.. tilt
Un,ted St.t••. itt. teffitor~. '" 1IO'....i""•.II. por-tl bI. or- mobile ope.allon .•ubiet:t t o
~97 ,61.

(2) When tho . utho. ized permanent . I. ti""
10000tion i. ch.n",d.lo.mal.ppl icalion (FCC
Fo, m 6101 must be . ubmi n ed 10 th. Com.
m i.. i"" p, ior to "n y operation .nd with i.. 4
month. 0 1 tilt move lor the purpo... 01
mod ,ly ing Ihe ".l ion ha n", to .how l ilt
now pe,ma..eM .Uli"" locat ion. Ope•• t ion
II Itwo roew loc.t ion i, permiT'.d u..d. r the
lice ..... 10' Ihe lor- ...... Italion I.om life dal.
ttw: modif,cat,on .pplication i. mailed til
the .pp1'C1"t i. advised 01 Commi on
lIC1i"" on Ih.t _lic.t;"".
16 . §91. 103lbH H i••mendld to ...ad •

Iollo-'
§97. 103 SD'>On log requi_nn.

Ibl •••

1Il The dal. and t ime periods [he dutv
contrOl ope••or for life .1011 om..
lhan 1'- Ifa'''''' I..,."..... and [he atu..
and "allan cal....9' of I""" ""tv """,,01
01""."'.
17. §97. I 12Cbl is -.dod.• fo llows:

§97.112 No nmtnefl'iotf f", ... at
su,;"".
IbI eon..01 opeu. .... 01 .. a"",t.ur lIalion
may be compenwt.d ......n the ".ti"" i.
ape.ated pr,,,,,,rrly lor lhe PU'PO" 0 1 con·
ducll"g .m.,.", rldiocomm... ica tioon to
p.owido telegraphy ",actice tr.",mission. I...
pe."",. " ..nl"g O. improving prolici...cy ...
the internal,,,,,al MorI. code. or- t o d ' l '
...mlna le Inlo<mO lion bullet i", con.ist ing
.ole lv of . ubject m. Uer 01 direct in te•• st 10
am. leu , radio ope ,.t ors. provided,
18. §97. 163 Ib l i, .mended to ,ead. a.
10110 .... :

!l97 163Defini t'o,," .
Ib l RACES ope-.'ion . Am.leu. radiocom·
munica, io.. (Xlnduct. d by .mateur r.dio
stall"". ," ltwo Radio Amateu ' C..il
Eme rgeflCY Se'v.....
19. !i97. 165 .. _ <led to re.d," loll""""

!l97.165 AppJic.t>ili ry of ",1ft .
I...11 easel ....t sPecilically covered by thi.

Subpart••m.teu, , adio .Uli""• • n9"9i..g in
RACE S OPer.. i"" ,h.1l be 9"""rroed by lhe
p,oviliom 01 lhe rules 9O...."'i"ll _ . te",
, adio ".tion....d ope.alor. lSubparu A and
E 01 thi. P.,II .
20. §97.1ll9 i. ........ded 10 ..ad. a 1oI1_:

§9 7_I Il9 SfAt;on f ian. ,.quitHI,
No nat 11 engage i.. RACfS OP'tfllion
......... "" ti"" iI .. ..... teu, , adio . U tioon
lI.....d bY the Fe""''' Comm.....iClllions
Com"'i ."d i. ce rt ifioed by . ~bIe
c;wil dolt or-~i tion •• boring ....Ie,ed
....Ih 110. "'goni... I .
§9 7.171 (De lrted)
2 1. §97.171 i. deleted.

§97.173IDeletedl
22. §97.173 i".I.ted .
§97. 17 5 [Dele ' ed)
23 . §97.175 if delelfll.
24 , §97. 177 i••mended 10 read . _lollow>:

§9 7,177 Opffaror requirem."rs .
No per.......hall be the con lrol ope' .I'" 01
. n .mateu. rad io It.tion ...gag"'9 i.. RACES
ope' ation unle.. Ihat perlon holdl • w.lid
.mateur radio operator license i..ued by the
F.d.,al Communic.tion, Commi..ion .nd i,
cert ified by. ro. pon. ible ci.il delen." org.on-
ilati"" ., being .egister.d .....ith that orga ni·
• • tio.. ,
25. !l9 7.18 1 i. delet.d ...d. new *9 7. 1111
added.. 10110...... :

§9 7.1Bl Srll""" iden tificlI l ion.
I.. addItIon to lhe ..ali"" Od....tific.. ion
, equ i",mem , 01 *97.11 7••• ch am at... ,ad io
".tion e..gagi..g i.. RACES ope r.. ion shall
I•."..."t ttwo lollowi"'ll add,t ,ona l inl",m.
ti",, : Who.. iden.i fyi OlQ by .adioteltphorly••
•tlt i.. RACES ope,ation shal u . ..""it
the d - RACES" . tthe.nd of the n .!Ion
cal l$19'. _.. idtenti fying t>, ,..toote"
lJfaphy•• lI.t"", in RACfS ape.at lon .....1
tr..""i, the "IIC1;oo bar ON 10110_ by
lhe Irtte " C' Ot "CO" . t the end 01 t '-

'111"'" cal "'.
26. §91. 1115Ibl .. _ <led t o ...ad. _
10I10WI:

§97. 1 85 F~_il".

Ibl I.. m••wenl of " V eml! ' geflCy ""'''C"
........ ,tll.. the invoking of t he Ptesident ·.
w.. Eme, gency Powe" undef the ",ow,'''''"
01 $Kt,on 606 of the Communication. Act
01 1934....mended...... Ie.. mod ,f,.d ...
otha,..,;.. directed••ma"" . adio $I ......

.nlJOgln g i.. RACES OI'"rl1ion ...;11 be limited
in ope r.lion to the fo llo"" .. g I.eque.. ciu:
27 . \19 1.189 i. am""dod to ",.d.• lollam:

!i9 7,1119 Poinn of communicarion,
Am.teur ,.dio ..a, ion. en,aging in RACES
oper.ti"" may be used onlv 10 communic.te
.....ilh lhe fo llo....-i.. 1I. upon ,ulhorilllio.. 01
lhe ' ''PO..sibie ci,il de len.. off ici.1 10' lhe
orga.. ;•• tion in wnich the am.hru• •000io
...tion i. , eqi.,. ,.d :
1.1 Am.I.U' r. dio ' la l ion. regi llered ...;th
the "me '" ...o th.. ciwil dele.... Or9l.. ila

""";
lbl Sta ti..... i.. the Dills..... Comm..... iClIt.....
Se....... ;
lcl Stili",," o l lhe Un i..d S tl t.. gowtmment
...mor--Illd bY • ~b1e agencv 10
.xcn...ge communi(;a1;oo, ...;,h ... Iions
_gr"" in RACES _ . t ;oo; ...d
Cdl M V othe, SUtion in any 0"'" serrio:::e
. egul.led by . he Federal Cornono.Jr,iClI1_
Comm......... _"e... well n ation iI
.uU--illed by the Commi..ion '0 . xc:lf... go
commurrlcMlOM "';Ih It..ion. engaging In

RACES operatIon.
2& In §9 7.1 9J. the he o.. i. "",ioe<! and
. he fex . . .........d•• foll :

§97.193 Limir.,""" "" rhlI .. ol . tao
rio", _ ",i", in RACES.
All me ge. ""ich . re tr...min ed i.. con-
nection i1h d. ill. or test. in RACES "'"II
be cI•• rly iMnlili ed as """h by the u.. 01
t he "",. d. "d ,ill " or "te,,:· .. app,opri.t.,
i.. t he body 0 1 t he ........!!OS.

WESTERN PEN NSYLVAN IA
REPEATER COUNCI L

In the M atte . o f

DetllO'ju lation 0 1 Part 97 of the Com·
m inio n's Rule. 10 s im p lifv the
licen .ing a nd o pe ratio n o f comple ~

IVltem, o f A mateur Rad io natioos

and m o d if ication o f rtIpnter sub·

""'....
Docket No. 21033

Re$pOIl'lle and Comments

Mardl 17. 19n

by the We'stem Penrn ylwniat Repeat.
Council

The 101lowing rnpoon_ and _,hl."1IIo
the dod<et in _lion are in coope,.
lion with . committoe 01 t>e.. lrom lhe
W.....n Pennoylwani. Repe.t., Council. The
oont.nU 01 this rnpoonle " " .pp'owed by
the tOlal membenhip 01 IN counci l In I" i.
l ime. thirty ..i!f1t t ru....sl.

The coufICil • .;,_ "';th .... gene,,1 intenl
01 Oocl<et No . 21033. but leel, thlt lhe
..lent olth. deregulation uhibihrd by I""
docket i. """h tNrI it wi ll bt . INMd, W. IHI
th.. d"'.~I.lion wi tho ut sI. Ul:tur. i, not
good. Th. com plet. re laxo tlon ot repen ...
. ubba..ds would creall chaos on I II ban ds
. nd make l he VO luntar y jobs 01 th l I r.
qUllncy coordinat or. 0' repe.t.. co""cil,
one ..mich wo uld be exc rueilt ing, W. do
•..Ii", ttla t am", have been . by .,d
I..go 11-"9"I g. bul lhlf. i. al IIY' I""
one I t ic ""'" goes to ..I' ..
i",••",etiOlQ rules 011'- lack IhIf.oI d ~I

c"", t. hawoe: on the bends. W. I", lhal
n' uetu..d _!PIali"" iI ....,._v.

To be r'I'I:Ire s.pe<:ili<: :
ReItf,, "'II lO Pl'agraph .' . of .he dc>cul.

.... foel thai ' ''-re is • drI i";te .-d 10
I........ repea .....' _.tely Irom tto.o. of
_iliaty. control . '" fIfnOI ely conlrolled
".Iion.. De~.tion -..to PIlrmil " Y
• ....Ieur 10 put a ..peater on She .., ....lhoU!
Prior- exhibition of 1ed'of iclrl compehn<ll
..mid> your licemong pr-ocedur-. no-.. r.
q ui.... The 0",", .I_mat i", ....,...d bo 10
,equi,. the amaleu. wilhing to plaoo •
' _ .le, on the ai r to pr-owt hi. ttc:lr<rical
competence ..d . ece,ve a lreqUllncy I.om.
rooolJ' iled .... coUflcil. Furth......... . dtIehr
the d rePeI1.. Irom the lol IOWl'" . tli.
menl d ha .. il re. d: AU _.1........ ion
lice would C"""y .uth",ity to 0(lOI'11.
as conlrol. au xili",y. lin k. I ..d .omolliv
controlled "at ions .

Re"'''iOlQ to paragraph ..ven 0 1 lhe
doc k.t. we .go-e. with lhe word in9-

Rele"ing to pa.ag,.ph eig lll 01 tilt
doc ke.. we agai.. " .. te l ion rtpe ll'" . hould
be lice....d. I ...pa ,.t••nlity Ind lhi" eloro
. ho uld be gi""n .. di"inclive "W R" call.illfl.

We therelo<. di..W" "'''h Ihe ....d f...
Itw: ..,ffix CIt p re". "R" ... "RPT" 01 the
...... d " REPEAT E R." but do ... ttwo nt-td ...
.u.iliar v ope. ..! ion 10< . de<cti pli'" I..m.

Also rtlf>"ing 10 Pl'alJ'aph .._ 01 the
doc kll'l. lhe council doeI ffQI ca'. ""..
I.""h 01 lime ""'uld be ..qulrN lor 01111""
;do.. ll li cat;"". T nnteeI of ttpearl would
... I....i, idtnlifieation in l y ...
QUInce Itlilt lhey deemed lfi<:ifnt to let
lhe ..-. 1<....... ......, ..puu. they ...
......ki ..g. "" 10 the ma.imum ..1o....bIe l i_
.,v_y·

We ..,.eo ...;th paragraph ten lIfId """"'d
I,u to rnau ... addi lion.. comment, W. feel
INrt deregr.olni-on could bo e.tendtd to lhe
poi" l 0 1 t1iminal irlg I two con uol optrotor
and ....k iOlQ the iodi"duel .mal..... " ;"11
the ..peat.. , espon.ible I", their action...d
......<10 ""ile ,. i"g the ..pe.ler .

We . Iso . wee ...ilh pa,agr ltP" . 1......
Relerr i"" to Pl'agr.ph I_ I", of lhe

dock" . lhe co....cil tOlal.y dingr _ ith
"",,,,,,.1 01 ,_ate, ,ubbondo fl slll.d i .
pre.iOUl I'If• .;, aph of Ihi. respan... , We
lurthe, wi.h to sta,. th. l repe.te, . ubban ds
should not interf..e .....ith other modes 01
operation withi n t he SlIme I.equ. nc v ban d,
WI lee l tlla t there i. no plac. 10< ..pe.t•••
below ten meters and that Ihty shoul d be
. ssigned 10 .pecifiC block. 01 lfequeflCi..
""Iv o n ... abo.. t... met.r,. W. do,
h........... "7'" thn monil",i"'ll 01 tht I r.
qUll rocy u>ed 10< a""ilia'y ape.alion bel....
. nd dur i..g (lpI!rnion i. r"OI'CIISlIt'y ."., i..
accordance ....11> good _atong p'1IC10.

eo..OIu >i.. g the , equnl lor <:0""'-"
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lboll! 110_' limillti""". _ 1..,1 th.t m...e
limiWiGn$ ,hould bo cont ......d, The to"ic
COf>CIOpt 01 repeaten _ to provide intra

CO'flmuni1Y communiCItion.. MId I lim,t ""
m. a mount 01 _. _"pl;'- th i,
~'''' we do""'-: I mo<!ihc.ion 01
lhe po_ Iu",uti"" NI. _ ,1 now .-JI.
_ thot is to ..."d il 10 tilt! .ffect 01
___ing po_. II t" bow 01 1'- ...tenna
(II Ihi antenna ond 01 Ihi fwd i....1and nott" theof.tical VII.. nqui red by aoicuilling
1110<:1'''' ra<!ilted _ _

Fnq...ncy coordinoto" or ... coun<:ilo
lit they hindi . Iroq""ncy coordirnn ionf
mu~1 be gi""" I dditiona! ~r to meet
.nti<:iplted con~S1ion d.... to lhe growing
numbor 01 fepelte". A m.nd.tory require
ment 01every !TOUP or individu.1 wi~ ing to
place I ,epelter "" the I i, .houl d lim be to
<o<;u't • Irequencv Irom I coo,di nator 0<

council. It should be additionally noted thll
giving the COOfdinatOftO or council. utl;';:i .
~ is not I 1,,· lela.d ide. o. just I
.... im _ the Ctmmi,lion ..I . .. Iflquency
coordination lor t" _cill .,vi.cfi 10
onouuido Iirm.

Respeclfully ...bminad.

Daniel H . Rabinovitz K31SQ
Secr.tary , WPRC

TO :
THE FEDERAL COMMUN lCA·
TlONS CO MMISSION
WUhington DC 20554

COMM ENTS OF :
Thom as M. Gooding
206 We.t Maple Avenua
Ster ling VA 22170
Licen see of A RS K4LHB and
WR4ABR

IN TH E MA n ER O F : Docket No.
2 1033. Notice of Inqui ry and Not ice

of Proposed Rule Mak ing Adopted
December 22. 1976.

TITLED : Deregulation o f PiIrt 9 7 of
tht Commiss ion's ru les to Jim phfy the
licens ing end operation of comlJlex
syst_ o f Amateur Radio nat ions
and modificat ion of repeate r sub......

I. Tht lollowing oommenU "" blsed on
mv . xpe ,ie""" 01 ...rlv ,_nly VII'" _ an
.mallu. lice"," with emphl1i~ on ICli.itv
in 1'- VHF reg,on. I am trust .. lor the
Northern Virgini. FM A"ocil\ion. Inc.. lor
the ,.pelte, li""n,e WR4ASR Ind h ..
~e'\If!d ~inCl 1970 IS an ollioor Ind di,ect ...
o lthol or\li!lnilltion.

2. It would Ippea, th.t the . IIort to
do<'9Jl ll e the Aml1eur SitrviCl i~ be9inning
10 .."..d prudent ....""int. Wh i'" .....ch
....1J>I.t ion io l'OO~iblot wvithoul charl9n9lha
_ic prino;iplel and tradili"", 01 the Sit ,..;.,..
eMllion ii _rv to prIiM'" thooo t•• di
I,on~ which ,,"-.e made lhe Amateur Se,..,.,~

I nd t'- hobby " r"'9ollot.. $0 y"Ulbitto t"
PUblic. into<fil. I ..go the Commiuion 10
tlk.. ..Id look 11 the di""",ion tholth;,
Ind iI>IlIIquent pr_1o fTIIY CIUM 10 l ho
........, .....ice ...d 10 cono;dar tIllI some
,..t•• int in daragu! ..ion it .....,....rv·

3. I 19'" with the p._Ito dI"'" the
'9quoremanl 10 ", parately luthor i.. a>ntrol.
l uxiliary link. and 01"'" remotelv controlled
. 'IIiono, io<lud ing repeat..- ~1'lion~, SinCl il
i. no longe , nece....'y to .ubmit to t he
Commi"ion lechnical .howing. to obla in a
rep*lIt r li ce"",. it i. onlv logical to ma ke
the.. type. 01 operotion I n inhe'ent
p.i. ilt9t of • prim.rv or dub ".ti"" lioenM.
Tht I ddit,on 01 "fR" or "fRPT" io quite
..,lli6tnl lo identify lhO. ICt,y.tv.

4. It io " ill """""'rv 10 Io m,1 Ih. re
POIte< lCl,yi ty 10 .~ilic .ulJblnds. too....

. ""r. Ex(:1Opt lor iJQllled caseo. t he IfnllIur·
I mnin"tered 1'f09'"'" 01 freQUenCY coo.d,n·
alion h.. worked _". Tn" "''''7_ ;' ba14'd
on bond pi.,. which .e lormull ll'd on
JIl"Cilic . utM>..d ...ilJ'monts for .epel le....
The corttil'lUOUJ use 01. ponicul. tr_ ev
by .. ..,,,," 1" COUld g;.. an ...I.i. I(hranl.go
10 the .epelll r Itlllon o""r "",,-_Ie<
stat io.... ohould "I lrequencieJ be IYliloobIt

lot "PUI'" ope..""".
5. An . x-,on 01 Ihe p" 1IIf1t Illoca

tion. i. certlinly IPPf~,,"e, 1>0_.... . I do
bohe"" thll t" noturt 01 ,"" VHF repel l"
YS. t"" pr_t,on ."'JIlIr'" I nd lIC k of
trodilionai c""n",, hta tion makes the MF I nd
HF band, I POO' choice to e.en .tt.mpI
,epelle, operll ion. Theretore. I recommend
tha t .epell. ' oper.t ion be limited to I,.·
quencie~ lbove 29.0 MHz and ,Ito, pr ...nt
repelt.. Illocation. be e xpanded .. lollows:

"'.0 ,. 29.7 MHz
"145,0 ,. l'S ,O MHz

221 .0 ,. 22'1-0 MHz
" 420.0 ,. .31.0 MHz
"437.0 ,. 450-0 MH z

Tho expo"""" of _ 146-118 MHz btnd
10 I" lim,,, 1_ C"l _ bo prediCOted
on the tx~ion of m. privilegK of tM
Te<:Iwl~n Cl_.lioen_ 10 indude thl band
144 to t45 MH z. Th i~ i. ,,; t" to PfI_ .. lho
"""·"POOI'" _ "lion and "",,·FM ocli.i tv
now in the lreQ..ncy bind 145 to 146 MHz.
Th", moYI would coosal idat. the _.k ,ilJ'11
leti.i1y to iU~I 'bo... 144 MHz.

II i. 11.0 neceuory to prolect the _.k
. iO)1.1 and Amateu' Televi,ion <>ctioily in lhe
band 43 t to 437 MHz I· ·). Tne Commiuion
mlIy 11'0 ....i.h 10 p.o,ecllhe .. tellit. IlCli. ity
in the 10. 2. Ind 3f' ""'te' bond•.

6 . I concur in the prOPO"'d deltt ion of
the .eco.ding ...quimnent 01 IU lontItic
Cll'll rOI 1§91. lt llgJl21l MId .".. thlt
W,dIClOfY ruleJ oomphanca i. PfICl,u1
wi lhin Ih. p, ov;. ion. 01 propooood

§91.85lel. HO_Ilet , §91.8Blet ""ou ld be
modilied to pe. mit r.dio cootrol .i. l ite
repeller ,,",,", i..ng "-,"",,y .. I seoondo.v
~V'tem to the control loc,loty pro.ido!d by
_ ..·Iine or OIhor •• eeI~. Th..
"""""d " ...Uy "'CI"e_ thoe potent ..1 for
prumpt n era.. 01 tho control f.....eti(ot
Irotr'I Portable Ind mob'" ...it.. patlicularly
"""'n l ite ,,"toon il. be,ng _"ted undo!<
...tornot", coot.oI. It .. ,mPOrtIflt thot Ih..
uplink control be only 1<Kl>r'do<v and CIOVlOI
relic"" the 5111"'" 01 _,nll,ning PO" " '"
cootrol .. now,,' lorth in thoe rul....

1. Alte, not,nll ,I in po""lph 3 01 the
Docke t 2t033 Notica. the Comminion
omitted any lurthe, 'elerence to lhe peti·
tione'·, reque'l in RM·2180 10 dele.. ,he
,equi,eme nt 10' nOlOng th i,d plrty lfaHic in
the mlion log (§97,103(bfl2f). The .._
_reoso." that fTllke logg;ng under automl lic
cont<ol UfYleOl''' ' V .Iso make th.. Iogg;ng
,tqui,e"..,nt unneces,.. y. TIle Ii""n"'" h_
t he ~t ion not to in,tilte 0' to termi"" te
thO,d parlv Irl lli<: wh,f;!l i~ COOl!lry 10 the
...,..llIi""..

8. $;nee only ..all.d eMI. 01 lil", I,anl
problemo hi,," occ..-'td ... the or" 01
l'9quency coord,nahon. I u, '" lhoe Corn
m;'.ion to ......e no POr t"'uI" 5IlIemeot on
'*PIlllr f ..Quency ..lign.......t. It m;!llI bo
wile to Pllfm,t 1M Comm,n''''' to offioallv
..bltrate di..ee " bel.....n indi.;du"
,epoller ~tllion~ """' tMv can ....ow thlt
they a'e u""bIe to ,econc,le thei' dll !e,enc:...
on Iny othe ' ..... y The llfoPOoed § 91.63 i~

proba bly . uH ,oent ,I In V regul llion i.
"""dod., all. At no t ime ,hould the Com·
min ion de~ig""te non·Commission pe"onnel
to Idm iniller I freq uency .i location pro
gram, TIl i. i. best hlndl ed by the ARR L or
.imila, grouPl' 01 Am. ' turl.

9. I would endo,,,, the p,o. ilion in
pr<>PQOed §97,841cf to pe,m;t up to 10
millule ;nte ....I. bot_ rlQu;red 're",·
minion 01 repeate, ""1;0" indent,fic.lli(lm.

T~. M. Gooding K4 LHB

Ham Help
I am at present preparing lor the

Extra exam and woufd fike a lin le
information. I am a subscr ibe , 10 73
Magazine and enjoy it very much.
Also have the 73 Extra Class License
Study Guide. and 73 20 wpm tapa. all
01 which I find very he lpfu l. However.
do you know 0 1 any CW magazine
that I can subsc.ibe 10 ? By that I
mean any ffi393l ine devoted exclu
sively to ON. I thought I read about
one in the March issue of 73, but am
unable to locate the artic fe. Thank
you for your kind attent ion to this
Inq Ui ry.

Fr...k Trawi ck
2 140 fndian Lake Road

Niles MI 49120

I have I WO pieces of gea r tha t m ight
be salvaged. but no schematics. One is
an HP 5248 fr equency counter, with a
525A scaler. The basic counter is
inoperative. Also, I hllVe I Poly-Comm
62 transceiver IOf 6 and 2 meters AM.
Again, no 1Chematic. I would be
wiUing to reimbu.. a ny reader for
inlo on the above units.

I am on Social SeoJrity disability ,
and this is the only way I can get on
the ail within my budget. Anything
you can do would be greatly
appre<:iated.

J ohn P. Dier inger W6RVP
9 0 10 Ramsll"te Ave.

W. Los A ngele s CA 90045

3B

I am very interested in becoming a
ham operator. I started reading your
f ine magazine 3 months ago in m y
h igh school lib rary. I ea-gerl y awa it
each new issue so I can check out last
month 's magazine and I can study il
more closely. I really like your
columns. and especially your rad io
construction projects fOf beginners. I
also th ink your " Ham Help" column
is a terr ific public serv ice!

Several o f my friends and I want to

move up into ham rad io . but we are
having trouble w ith the code and
desperalely need help. We would iUre
eccrectere help Irom anyone in our
area . Also. there are many potent ial
hams besides us. and I think a ctess in
amateur radio would go over very
well.

Ronald Cerne~

PO B Oll 285
Leitchf ield KY 42754

I would l ike to hear Irom hams
knowledgeable in the solar power
fie ld. I want to build nicad ch_gers.
and twelve vo lt supplies lor ham
equ ipment in field use.

I can help those interested in ZepP.
random. and other antennas, as well as
uansmatches and tuners.

James G. Coote WB6AAM/6
6525 Elde. St.

Los Angeles CA 90042

Do you know o f anyone in lhe
Noemberg area of Germany ....tlo
would be willing to help me prepare
for my Novice license? I h....e been
interested for a long time and have
made many false starts on my own.
but need a person to help me with il
to succeed.

SP4 Charles W. Espey J r.
HHB. 1st A D Arty

APO NY 09070

I reside near the Pou!tlkeepsie area
in OUlchess County (NY), and would
like to take the Novice test . I would
appreciate hear ing from any ham
willing to monitor the test.

F. Cuillo
Box 145

Wauaic NY 12592

I am eleven years old and deep ly
into amateur radio. I wou ld like to get
into a computerized ATT Y system on
24 GHz that wi ll send out a signal in
microsecond bursts. but I need a
t ransceiver for that fr eque ncy tha t
wi ll handle that situation. Can anyone
help?

J im Woody_«
6646 Moselle Cir.

Yorba Linda CA 92686

Woufd like to hear from pr-esent
owners of the Hallicrafters FPM 200
(not 300) with possibi lity of lorm ing
a c lub to exchange infOfmal ion of
interest .

Jerry Swartzlander W8 EPI
PO BOll 666

Fremont O H 43420

I am a man 84 years old. I rece ived
my Novice license on Apr il 7. 1976.
and have had 1 contact so far . I hllVe
been 011 t he a ir lor 26 years - had a
Techn ici an license for over 20 years.
and took SIck and while Sick my
license lapsed. Could you put me in
contact with some Novices who need
he lp w ith the code fike f do?

Glenn N. C rawfo rd WB0SL V
207 5th Ave. N.

Hum boldt IA 5054B

I have a p ro ble m I t hink you can
he lp m e w ith. Over the yea rs. I have
picked up a lot of very nice equip
ment at ve ry reasonable prices. Un fOf
tunately . lhe I/O code is EBCD IC.
Many of the boys are handfing th is
probl em w ith soft ....a re. but this seems
an a....fu l waste o f RAM.

There are ROMs ava ilable, but the
quotes I have received ra nge Irom
$58.00 to $72.50 lor sing le un its.

If anyone in vour ve,y large reader
ship knows where I can obtain Read
Only Memories which convert ASCII
10 EBCDIC and back lor $10.00 or
less. would they ple ase let me know?

II I can gel my hands on one 0 1
these chips. I' ll put something
together and send you a piece lor l he
1/0 sect ion 0 1 73. There must be a lot
0 1 good EBcmc equipment just
g.at he<ing d ust.

Richard Wri9ht
676 cee Street

T iff in O H 44883

P.S. Does this pro ble m remind you of
the old 400 cycle power supply pro b
lem?



Harrison Radio Corp.
20 Smith St.. Farmingdale . N.Y. 11 735

YES! Please send me a free copy of the
New Harrison Radio Commun ications Catalog

I
I
I
I
I

NAME I
ADDRESS . I

I
CiTy ·· · · · · · · · · · · · · · · · · · · · · STATE · ·······ZIP I
CALL --_. . . . . . . . . . . . . ... . . . ... 73-6::
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Looking West
letters and n umbers t hat hold t he
future of the amateur service in the ir
COllective nomenclature. But, how
many hams really know or reelize
.........t effect action on any 0 1 these will
....ve on his pellIOfWIll lmateur career,
or on the careers of us collectively. In
an effon to eo.aC8te and motivate
interest by a rea amateurs in just t his
very thing, a coalition consisting of
Alhambra RACES, the Mt. Wi lson
Repe at e r Asso ciat io n, and t he
Amateur Rad io Med ia Workshop
sponso red an open format discussion
on this topic in Alhambra Park on
Sunday, Apr il 3rd . Th ough hurr ied ly
put together, this meeting was attend
ed by about 70 area amateurs who
came to ask Ques tions o f such wen
known amateu rs as Herbe rt {Pete]
Hoover III W6Z H, Bob Th ornbe rg
WB6J PI, Lenore Jensen W6NAZ, Al
Ogden W6SPK, Don Beet WA6HJW,
and yours truly . They came because
they cared about their own fu tu re,
and realill'd that if they were going to
ai r their views on these matt~ to the
Commission, they first had to t ho r
oughly under stand exactly what was
transp iring in Washington.

They also needed to know what the
prope r method 01 filing such res
ponses was, an d the int ricate why 's
and wherefore's to include in suc h
responses. They came, t hey listened to
t he "expens," they asked questions,
and hopefu lly t hey went home to f ile

,

post of Mexican liaison. Again, more
on this as it materializes. We also hope
to develop di rect lines o f communica
t ion with NARC lme Nonhero
Amateur Reily Council), so that we
can work together on any problems
common to both organizations. Jim,
Don, Warren, and myself have taken
o n a big respor'lsi bility; ho_r, with
the help of the technica l committees
and the overall sucport o f t he organi·
zatlon as displayed at the April 2nd
meeting, we feel that we can accom
plish a lot in buildin g strong repeater
and human relations. At least we
intend to give It t he old " college t ry."

Special tha nks must be given to Bill
Carpe nter an d the JPL Radio Club for
the exceoncoer meeting lacilit ies
provided. We met in the Von Kat .
mahn Aud itori um at JPL - a place
tha t many of you hal/(' viewed on
your TV tcreens during US spece
missions - and it is, from a teeree
logica l standpoint, the Iirest facility
that SCRA has access to. There is
something special about holding a
meet ing there, holding a meeting
dedicated to t he futu re o f a mateur
relay commun ication in a place where
history was crea ted . A very specia l
feeling o f pride,

The PMIM of expertl included (L to RJ: Don Root WA6HJW, Pete Hoover
W6ZH, Chairm;m Bob Thornberg WB6,JPI, AI Ogden W6$PK, and WA6ITF.
Nor Mown: Ltnore Jensen W6NAZ. Pharo by a,rjs WillillmS WB6HGW.

-

SUNDAY AND DOCKETS
IN THE PARK

21 033 .. , 2 1116 . , . 2 11 17
21 13 5 . ,. RM-2844 .. . RM2B39 ...

Arriving in style: Pete Hoovf/r W6ZH and X YL with BMW.

WA6VQP ..d mysel f sat in my living
room pondering just such a problem.
It was no secret out here that both
Jim and myself were running for
elec live office wit hin SCRA (Jim for
Chairman an d I for Vice Chairmanl,
and we wanted to have a few new
ideas read y lhat wou ld e na ble us t o
help b uild even stronger un ity with in
the organization (should it co me to
pass that one or both o f us were
elected). The key, we felt, wou ld lie in
developing quick lines of intercom
municat ion between us in Los Angeles
and the rest 0 1 t he ad ministrat ive area.
While J im SlIys it was my idea, I really
feel tha t I must share credit with him
fo r the idea t hat fo llo ws. We call it t he
"SCR A Alea Advisor" - an amateur
from each given area recommended to
us by his peers who will act as an
interface between the people of h is
eree and the SCRA proper, In that
way, we fe lt t hat any situation that
might arise could be hand led a lot
faster, The fact tha t such was being
dea lt with by an area resident rather
than a group o f "outsiders from the
big cit y" would tend t o bring "vi bes"
a t goodwi ll rather than help fan the
flames. We felt that the only proper
way 10 select such people was to let
those whom he or she would be
working with ma ke t he choice, since
only in such a way could that person
hope to get the suppo" of all ama
teurs in his or her area .

Both Jim and mysel f were elected
to tbe offices we were candida tes fo r,
along with incumbent Don Root
WA6HJW as Secll!tilfY and Warren
Andreasen WA6JMM as Treasurer.
Ji m has already opted to reappoint
To m Rutherford W6NUI as 220 MHz
Techical Committee Chairman, but as
01 this moment has yet t o pick a
leader to handle the SlIme posi tion lor
two meters. However, we are proud 10

announce that the first SCR A Area
Advisor's position has gone to Paul
McClure WA6HGK in San Diego Ion
the very strong recommendations of
that area's rllPresen tatiYes present at
the meeting!_ It's only been three days
since tbe meeling, SCI we are still
waiting 10 hear the recommendation1
from Santa Barbara, Ventura County,
Orange County, the High Dese rt, and
the Lo w Desert. By ne xt month, we
shoul d ha ve the names o f those who
will be taking on t his responsib ility
for the areas they reside in .

On mot ions brought from the floor
by immediate past Chairman Bob
Thornberg WB6JPI. the membership
voted to actively see k and imple~nt

direct technical committee interface
between the SCRA, the Southern
California Repeater and Remote Base
Associalion, and the Muican Coor·
dinating Council, so that each can
know what the other is doing and
thereby avoid any form of "rf" con
flitt. The establishment of Such an
interlace only awaits action by these
other groups. Fred Deeg K6AEH will
be acting 81 liaison to SCRBBA if a ll
material izes as we ho pe . A nu mber of
peo ple lire be ing co nsidered for t he

ANYONE HA V E A
SPARE ICEBERG?

A sky so blue il looks as though It
were ill painting by one of the ma~ters

rather tha n ill crea tion o f Mother
Nat ure herself. In the middle of this
blue pano rama hangs a sun whose
wh ite hot fays b ring 80" warmth to
this scene daily. Nestled below this
sky are the rncurnalns. deserts, wood
lands and cjt~ that Il'I8ke up the state
I call home: California. Only one
problem, though. For all her pictur
nq...e creativity in bui ld ing th is scene.
Molhoer Nature has gone a bit a_v.
You see, one would l'JlI)eCI to have
this scene from mid·June un ti l t he
beginning of October. However, it's
now April, and with little exception
the rains we need to grow our crops
and provide water to our cities hall!!
vet to come.

We are in p retty bad shape out
here At leas t that 's what the TV and
t he newspapers tell us. Normally our
rainy season, approxime tetv mid
OelOM 10 ear ly June, would bring
the waler necessary tor the rest of the
year . However , this year something
'Mffit _ong, and while most of the
natiOll froze in sub-zero lemperatures
that were accompanied by heavy
snowfalls, ou t here on the West Coast
it was warm and dry. Now the time
has corne when it looks as if we are
going to ha"", to pay the piper for his
nice music. Alll!ady, a number of
Northern California cities have im
posed severe restrictions on the
amount of water to be used by each
person and for each task. Soon I
suspect that we here in the Southland
will be forced to follow in the same
di rection. It's a rather heavy price to
pay for a warm winter , bu t it is
somelhing that we have no control
over. As I said , the lime has come
when we must pay lhe price for th is
winler , un lf!5s one 01 you out there
has a spare iceberg or two lying
around and wishes 10 donale same to
a worthy cause. Any takers1

When a ...,Iuntary coordinating
council soch as the SCRA administers
an area as large as Southern Californi a,
n is obvious that the lo ur people who
make up the elect ed di rectorat e along
with the members 01 the two techni
cal committees ca nnot be everywhe re
al o nce. Problems arise, and it would
be nice_ to know when such "brush
fires'" ignite, so that they can be
solved before they feach the "forest
lire" stage (as has happened in the
past l. Then too, when you issue a "90
Day Test Sanction" for a new system,
it WOlJld be kind 01 nice to have
someone avai lable from the o rganiza
lion to work with those involved, SCI

thai they can more easily interface
with \!Kisting activity. If such is not
poS$ible, it would be nice t o at least
have someone to tu rn to with a call
for help. The evening before the April
2nd SCRA meeting, Jim Hende rshot

Bill f'aner,..1c WA61TF
14725 Ti rus St. =4
Panorama City CA 91402

40



Providing audio engineering is the master himself, 8ill Orenstein KH6/AF.
Photo by Chris Williams W86HGW.

Oscar Orbits

Orbits designated "XU are closed to general use. "ED" are for educational
use. "BTN" orbits contain news bulletins. " 0 " orbits have a ten Watt erp limit.
"L" ind icates link orbit. "N" or "5" indicates that Oscar 6 is availab le only on
northbound or southbound passes. Satel lites are not availab le t o users on "NA"
days.

anyone can do it, Anderson can.
Edu cate him! The ARRL a lobby for
ham radio? We should only be so
lucky!

Don't forget to write a letter of
education to Jack Anderson. If he gets
enough input, and it's the right kind,
we just might be able to make a friend
01 amateur radio ou t of him - rather
than have him as an enemy.

145.85--145.95 MHz; Output
29.40-29.50 MHz.
Mode 8: Input
432. 125·432. 175 MHz; Dut
put 145.925-1 45.975 MHz.

yet aligned. Taken from my former
residence in Lethbridge, Alberta on
February 18, 1977. Richard Loken
VE4ABV, 1114-666 51. James sc.
Winnipeg, Manitoba R3G 3J6.

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

0.., , 8 O,MoI lnlo,,".,;.. 0.." 1 O"a." ,t"mot;on
O.., il ••• t .... l'~1"d, O,M ••• 1im, l ..p tud,

IJun,1 leMTI 01 El. IJu ..1 lCM1) of t q.
C,o"n, ·W C,o"nl ...,..

" 21155BTN , 013B,29 65,8 11630ea , OOJO,49 61.0, 21167 , 0038: 25 70,8 11(14360 a 0 125:06 74,6

" 211BOeTr-l a 0133,21 aa.e 11655 8 0 a 0024,26 58.4, 21192 • 0033:17 69,6 11668 A • 01 18:43 73.0

" 212058Tr-l s 0128, 12 '" 11680 8 s 0018,04 57.8, 21217 " 0028:OB 68.3 11693 A e 0112:2\ 71.4

" 212308 TN , 0123:1)4 82.1 11705 8 t 0011 :42 '"" 21242 BTN a 0023,00 67.1 11718AX a 0105:59 '", 21255 a 0117:56 '" 11730 8 a 0005 : \9 '"" 212676 TN to 0017 :52 65.8 11743 A to 0059,37 6B,3, 21280 " 0112:47 79,6 117668 " 0153 :54 81.9

" 212926TN " 0012:4J "" 11758 A " 0053: 14 66.7, 21305 ra 0107'39 78.4 11781 80 ta 0147:31 '"" 21317 8TN .. 0007:35 n. 11793 A .. 0046:52 55.1

" 213308Tr-l ts 0102:30 77,1 11806 8 X is 0141:09 78,7, 21342 " 0002:26 62 ,1 11818 A " 0040 ,30 eas
" 213558Tr-l " 0057,22 75.9 11631 6 " 0134:47 77. 1, 21368 .. 0152 :18 "" 11843 A .. 0034:07 62.0

" 21380 8TN is 0052 :14 74.6 118568 rs 0 128'24 75.6, 21393 ~ 0141:09 88,4 11868 A ~ 0027 :45 "'.
" 214056 TN " 0047 :06 73.4 116818 " 0122:02 74.0

" 21418 BTN " 0142:01 87. I I HIS3 AX aa 0021 ,23 '"• 21430 X za 0041'57 72.1 119068 aa 0115 ,40 72:4

" 214438TN " 0135:53 85,9 119 18A " 0015:00 57.3.. 21455 X as 0006:49 70,8 119318 " 0109: 17 70,8
21468 FD ae 013 1:44 "" 11943 BFD ae OOOB,38 55,7, 21480 " 003 1,40 69.6 11956 80 " 0102,55 693

" 214938TN za 0126 :36 ". 11968 A zs 0002 :16 '"" 215056TN " 0026:32 68,4 lI9818X za 0066 :33 67.7, 21518 co 0121'27 82.1 11994 A ao 0150:50 8 l.3

more unfortunately for us, though,
th is column may well have caused
irrepa rable harm. I sincerely hope that
when Mr. Anderson learns t he true
facts, he will follow up with the kind
of story that wi ll punch holes big
enough to let all t he hot air out of
those who would act to discredit the
amateur service lor the sole purpose
of the theft of our spectrum. If

STOLEN: Heathkit OX40 t ransmitter,
VFI, VFO, SB301 receiver, sin
6490878, SB401 transmitter, sin
10346, S8600 speaker. The trans
mitter was newly constructed and not

Tracking
the Hamburglar

The listed data tells you the time and place OSCAR crosses the equator in an
ascending orbit for the lirst t ime each day. To calculate successive orbits, make
a list 01 the first orbit number and the next twelve orbits for that day. List th e
time 01 t he first orbit. Each successive orbit is 115 minutes later {two hours less
f ive minutes}. The chart gives the longitude 01 the first crossing. Add 29 ' lor
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it will descend over you. To lind the equatorial descending longitude,
subtract 166 degrees from the ascending longitude. To find the t ime it passes
the north pole. add 29 minutes to the time it passes the equator. Vou shou ld be

. able to hear OSCAR when it is within 45 degrees 01 you. The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilometers] from the home OTH. If it passes right overhead, you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
Irom San Fra ncisco to Norlol k about 12 minutes alter passing the equator.
Add about a minute fo r each 200 miles that you live north of this line. If
OSCAR passes 15 degrees from you . add another minute: at 30 degrees, three
minutes; at 45 degrees, ten minutes.

true}, that the ARRL is a "lobby" fo r
amateur radio (we should on ly be so
lucky), and that we amateurs have "a
lock" on the higher frequencies which
are interference free (Whatever that's
supposed to meanl. He states t hat
hams contro l more frequencies than
all of the nation's police and fire
departments, commercial and educa
tional FM broadcast stations, and T V
stations in New York and Los Angeles
- combined! Wel l I guess that's true if
you count some of the stuff up in the
GHz region and light, but tell me, how
many QSOs have you had with your
flashlight lately . fellow hams? Out
here if you stand on your roof calling
CO in r:w with a flashlight, the
response you get w ill probably be a
police helicopter circling above you
with a rather bright light 01 its own,
and a number of police officers on t he
ground who will want to know why
you were up there in the first place
and exactly what you were doing.

Anderson claims that FCC Chiel
Ray Spence has made decisions
detrimental to CB. I suppose that if
one is in a position 01 having to
enforce the Commission's rules he
might be placed in such a position
from time to time. However, Mr.
Anderson fails to mention that it is
the Board of Commissioners, and not
Mr. Spence, who makes the decisions
around the FCC. In Field Operations,
Mr. Spence is only doing his duty to
his employer - in this case, the
Federal Government in the form of
the FCC. Since when is it improper to
obey the directives of your superiors,
Jack? I'd get tired if 1 did not follow
my bosses' d irectives!

The re is more to this story, but by
now it should be clear what the
whole thing is about: another attack
Irom CB in the hope of grabbing 220
from us. It was a cruel story, one
without any real bas is in fact and one
that we have heard time and time
again. However, I find it a bit hard to
hold Mr. Anderson totally responsible,
in that I doubt il he has any lirst·hand
experience with either service. 1 sus
pect that he thought he had a good
story and went ahead with it without
bothering to check as carefully into
the facts as he shou ld have. untor
tunately for him, this is one that just
did not pan out as expected. Even

JAC K ANDERSON VS.
AMATEUR RADIO

Last month I was pretty hard on
the ARRL for t heir fa ilure to act and
assume responsibility fo r the creation
of a National Voluntary Band Plan
ning Council. It's now April 5th, and
to date I have yet to hear of any
pos itive action in that direction
coming from Newington - nor do I
expect to hear any in the near future.
On this one I hope that I am proven
wrong. Come on ARRL, how about
surprising us with some positive and
quick action on this one!

Now, however, comes an attack
upon the ARRL, the FCC and the
very structure 01 the amateur service
itself, from none other t han the cele
brated columnist Jack Anderson. Mr.
Anderson writes a widelv-read syndi·
cated co lumn for United Feature. 220
East 42nd Street, New York City NY
10067. In this column Mr. Andersen
states that in effect it is the amateur
service that is holding back the future
expansion of the citizens radio service.
He goes on to state that from confi
dential sources and reports, including
one prepared lor Representative
Elliott Levitas 01 Geo-qla, he has
learned that we amateurs "control"
t he FCC {ah . . . if only that were

their own personal views on the
pending deregulation and rerequlatlon.

With only two weeks' lead time, it
would not have been at a ll possible to
make this a go if it had not been tor
the efforts of such concerned ama
teurs as Paul Wirt W6AOP lwho
procured the meeting stte}, the ever
present and ever available Bill Oren
stein KH61AF (alcnq with his fine
Shure Vocal-Master PA system), Orlo
Brown K6SUJ (who obtained free use
of the cses table and seating), Bob
Thornberg (who doubled as event
organizer and meeting chairman), and
many many others who realized the
necessity to both "educate and moti
vate" amateurs. Although quickly
planned, for those in attendance
lincluding a contingent from the
SANDRA organization who mobiled
up from San Diego, and a duo who
flew their Cessna 182 in from up
north] it was indeed a success. If they
each file a response, it will have been
even more of one.
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from p;lge 15

Arthur Reis WB9Y UB
Wonder Lake IL

JAMES

AR VS. CB

HOT WATE R
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publ icity but don't want the wor k. I
bought them all new equipment plus a
2 meter Motorola repeater, Phelps
Dodge dup lexer, Hal 10, powe r sup
plies, you name it. They use the
repeater regu larly, but where are they
when you need them? My CB is more
reliable! I now have gone commercial.
A complete setup including mobiles
and remote base. I intend to get the
job done one way or another. I will
equip CBers with commercial radios.

I agree this sounds bad, but the
hams, of wh ich I am an Advanced
class, are bring ing it on themselves.

Frank li n J. Christian WA40 1U
Johnson City TN

I

The following two letters concern
the article "An Automatic Thermo
stat," by George R. Allen W1HCI,
which eppeered in the Ji/nuary, 1977,
issue. A fter receiving Mr. John P.
McDermott's tetter. we asked Mr.
Allen for e reply. - Ed.

I just read the article on page 62 of
the January issue and must say that it
is the biggest mess of error-prone
nonsense I have ever seen. The author
obviously knows nothing about
furnace control systems, and you are

James Electronics gives fast service
even here in the Western Pacific. I
mailed an order to them on the
morning of January 9 and I received it
on January 16, while at sea, 500 miles
from the nearest land!

Max Cornell WA0SlG
FPD San FrancisCQ

Last summer I got a lette r from a
friend whose husband had just had a
heart attack. Because he was tempo
rarily in Calgary, Alberta, her phone
number was under another name. It
would have taken hours with Ma Bell
trying to locate the number.

So I tried amateur radio. A ca ll to
the local repeater elicited, "We'll see jf
anyone has low frequency capabili ·
ties." 48 hours later, no phone num
ber.

My own son, 14 and a Novice, was
too frightened to originate an erner
gency message at his minimal 5 wpm.
So many kids jumped on him 50 fast
when he first CQ'd that his operating
experience had been unpleasant.

So, we joined the local CB club. We
are teaching and graduating quality
operators into CB, and working road
and weather emergencies regularly.

My son and I will be try ing for
Technical licenses this spring. We
won't give up on ham, but it won't be
because CB is bad. It will be because
we may face our own long distance
emergency situation again.

Foncey Taylor KAC F8986
laram ie WY

I

ICA KW

1 wanted to tell you about an
inciden t tha t happened Sunday
evening around 4 pm- I have a sick
sister in San Diego CA. She is in her
middle 30s. I heard a San Diego
operator calling someone on schedule.
He called for 30 minutes and no
contact, This was on 15 meters. ,
made a qu ick break- in and asked if he
could make a phone call for me in San
Diego. He said, "Sorry, old man, I
don 't have t ime ."

Wayne, I just got my Advanced in
November and I do not operate very
much, but is this what the amateurs
are coming to? This is the type of ham
that raises cane when you get 1000
Hert z off his frequency and call CO.
That is what I started to do. I sta rted
to wait until he made his schedule,
then move ' 1 kHz and call CQ San
Diego. But, I thought, weH the ham
bands are gett ing like CB, 50 I just
won't put mysel f in hili class. A
t ypical California kW. By the way, a ll
my fo lks Ii\/{! in California. When I was
the re last year when my mother died,
I went to visit a ham that had a
fantastic antenna setup, but he was
too busy to let me see his shack.
Probably 6 kW. We sure need some
editorials on operating procedures and
our responsibilities as hams in emer
gencies and to our fellow hams. I have
bee n t he communications officer for
Civil Defense here since 1968 and
believe me, it is hard to get enough
licensed hams to help. They want t he

Joe Oemke W7 KC F
Vernonia OR

don't say that such doesn't happen! I
know t hat it does, from first-hand
experience! All afte r a fellow is too
old to ma ke a new start , and too poor
in health as well. So if that fellow has
some old gear or can scrounge some,
AM could be a means of keeping him
fro m going off the deep end, t hrough
moping in his troubles. He could get
his mind on other matters by yakking
with others. Enough of that.

What I would like to propose are a
few frequency use changes inside
some of our bands, For example,
some fo reign stat ions use frequencies
above 14.200 for other foreign con
tacts. The almost universal use of
same -frequency transceivers finds
many foreign stations above 14.200 in
order to wor k W!Ks (which I don't
complain about}. But I would much
prefer the old method of "split fre
quency" operat ion. There seemed to
be far fewer pileup situations that way
compared to the messes now. I see no
way to outlaw transce ivers. That is
not my thought. My suggest ion for a
step toward relief is to ban US
domestic USOs in certain portions of
OX bands, esoecrauv when the band is
open for OX to at least a portion of
the US. Also, because t he " fore igns"
are allowed in the "US" portion of
the bands, why not be reciprocal?
Allow W!Ks to use a portion of what
is now OX terr itory for OX contacts
only. My example is referenced to 20
mete rs, but it can apply to 10, 15 or
40m just as well.
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Whoever coined the phrase, "when
the going gets tough, the tough get
going," must have had ham operato rs
in mind,

I would li ke to brin g particular
attention to the Cuyahoga Amateur
Radio Society (CARS, 146 ,22!.82). of
Cleveland 0 1-1. , am sure that th is past
winter will long be remembered by all,
and on 1-28-77, winter dealt its final
blow, closing airports, roads, and yes,
even whole cit ies. In thei r homes,
vehicles, and at the Red Cross head
quarters in downtown Cleveland, were
members of CARS, giving their all in
an emergency, th roughout the long
weekend.

The following were act ive during
the 72 hours that the storm whipped
through the Cleveland area: K8T IA,
WA B E Y F , W B8 J S C, WBPSX ,
WA BG EO , WA8YWN, WDBCHL,
K8 MBV, K8PPZ, KBAJG, WA8 DXY,
WD8AJJ, WBBLDA, WA8PIW, and
WA8NIL. To all others who assisted in
the weather emergency, t he enti re
membership of t he Cuyahoga Ama
teur Radio Society (CARS) would like
to extend a heartfelt, "Well Done. "

Wi ll iam S. Savage WABGED
Seven Hills OH

Alan AmElI
Quincy MA

In reply to your request for input
regarding use of our HF bands, I
would say that I don't have much
comment regarding AM because it just
seems to have died a natural death
anyway. Why fo rbid horse and buggy
rigs after they're gone? There are
times when AM is, in my view, justi·
fied, even on 20 met ers. Take, for
example, when a court stri ps a man of
his funds and possessions, and leaves
him in deep financial debt and poor
hea lth. (Wouldn't such make one at
least in mentally poor health?) And

I've bee n working on my code and
hope to go for my ticket soon. It
would appear that in the future all
amateur rad io may be li mited to the
code, since everybody is looking for
more frequency allocations, and you
amateurs have such a fine t rad ition for
giving. I can see it now - in 2027, the
FCC is permitting micro processor-con·
trolled SSB slow scan audio with an
ERP of y;, kW, except during Family
Time, which was only tem porarily
defeat ed by t he majo r net works in the
late 70s, du ring which time transmis·
sions shall be limited to 4 Wat ts input
powe r at 27. 1B5 MHz,
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the light of all the extra little un
needed gadgets available on present
TV and stereo sets. Why not dispense
wit h them and build a really decent

~"The EIA will atso say that govern·
ment is trying to over-requtete the
industry. We ll , t he rules of free enter
prise dictate, and Quite rightly so, that
if a product is not improved, and
needs to be, either the public will
mandate it, or the government wi ll
regu late it, At this point, the public is
not sufficiently aware of the signifi·
cance of this problem. So, we must
rely on regulation to do t he job, That
is why we need 5·864.

I said earl ier that 5-B64 would be a
"good start: ' At this point , this bill
does not cover such t hings as TV!FM
antennas and antenna ampli fiers, both
of which are potent ial RFI sources,
not only t o the equipment to which
they are attached, but to the equip
ment of neighbors as well - I shou ld
like to see 5-864 amended to cover
such exigencies.

Severa l of your readers seem
wo rried about the proposed 220 MHz
Class E proposal. On page 36 of t he
Ja nuary issue of Wireless World, a
Bri tish publication, we read, "As far
as the internationa l cont rol of radio is
concerned , . . Citizens Band radio
does not exist , The countries that
operate a service are ta king advantage
of another agreement made in Geneva
that countries may use frequencies
a llocated elsewhere, provided such use
has no effect outside their own
borders. It was because of this provi
sion that the FCC had to shelve their
plans to introduce a Class E service on
220 MHz. Canada and Mexico said it
would interfere with their televis ion
services."

This might explain why the FCC is
now considering the Detroit·backed
plan to use 900 MHz for future CB
expansion. It would also explain the
extreme actions which the FCC has
been considering with respect to linea r
amplifiers.

I was surprised to learn that the
Brit ish Post Office controls all the
rad io communications in England.
They have their own WARC disaster
since the Postmaster General doesn't
t hink that he has to reveal any of his
proposals for WARC. If anyone ex ·
oects expansion of amateur rad io tre
quencv allocations, then they should
ask, who will make the proposa ls?
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PETITION FOR
R ULES AMEN DMENTS

The San Antonio Repeater Organ·
ization, a nonprofit society of ama
teur radio operators. dedicated to the
advancement of Amateur Radio
Communications and t he preservat ion
of this rad io service in the public
interest. respectfully requests t he
Commission to amend Part 97 of its
rules to provide for adequate restric
tions on the sales of tral'lsmittirog
apparatus and rt power amplifying
devices currel'ltly exempt from regula.
tion under t he equipment type ac
ceptance or type approval progrartls.
We further request t ha t the Commis
sion establish a dealer licensing pro
gram for dealers engaged in the sale,
tease, trade, shipment and d istribution
o f non·type accepted or non-type
approved transmitt ing apparatus at
the retail level, and provide for
mandatory penal ties fOl' any party.
who duril'lg or after t he original reta il
sale, delive rs or causes to be delivered,
any such transmiuing apparatus to
any individual o r group of individuals
not in possession of a valid license

Bob Whea ton W5PKK
San Antonio T X

operators lI'otIo have taken over the
frequencies just below 10 meters . . .
or in some cases frequencies in tlw! 10
meter band.

In anticipa tion o f these dockets.
the San Antonio Repeater Organiz.
tion filed a petition for role making
with the FCC before their release.
8riefly, th is petition. assigned Rule
Making No. RM·2B39. requests that
FCC ncense equipment dea lers of
I'lon-type accepted equipment al'ld
require proof of a valid amateur coer
ator's license for purchase, with
appropriate mandatory fines for viola·
t io ns. Nothing in dockets 2 11 16 and
21117 would stop acquisition o f ama
teur t ransmitt ing equipment by non
amateurs. It could then be easily
modified t o cover 11 meters. or used
on our amateur bands by unlicensed
operators as it now is. FCC is going to
do something a bout t he problem.
SARO doesn't want to cause serious
loss of privilege or inconvenience to
any licensed a mateur. Certainly we
want new rules to effecti vel y e nd t his
problem.

The FCC. in t he a bove dockets.
asks a mat eurs to suggest reasonable
alternat ives. SARO has. yet pressu re is
o bviously needed so that the Pet ition
RM·2 839 will rece ive the considera
tion it mer its.

ALL YOU NEED
TO BECOME

A HAM

GOLOEN ROAO KIT

__220
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AMP BAN

EXT RA CLASS

his sySfem, he csn drop me, note and
, will attempt to help via tetter.

If should be noted that as of tbis
time there are curremly four of these
systems operational in my neighbor·
hood. (The first systems have iusl
turned three yelm old. ) All four
systems have performHf well without
problems and /la.. given their owners
signifiCllnt savings.

Gaor9t' R. Allen W1HCI
eo Farmn eld La ne
Wind_ CT 06095

I'm taking your advice in the pre
face of the 73 Am¥teur Extr, Oass
SWdy Guide - drop you a letter when
the Iiceflse arrives! Since instan t up.
grading is in e ffect. I don't hoave to
wa it.

I'd like to thank you and your
technical editoo. for a tru ly outstand
ing study gu ide. I'm a nuc lear sub
mar ine o fficer and have been ltWay
from amateur rad io for about Sill
years. I picked up a copy of your
study gu ide. stud ied it over a two
week period, and that was that. I
especially apprec iated your pract ical
examples and informat ive approach. I
truly enjoyed read ing the guide - as
surprising as that may seem to most.

Also, I just took OU I a subscription
to your magazine. I was impressed by
the variety 01 ar t icles in your January
issue . I hope the fut ure issues are as
good. Keep up the good work.

Ed GiambaUiani WB2CTK
Canasota NY

~__II
The FCC released a Notice of Pro

posed Ru le Makil'lg, Docket 21116.
on 18 Feb ruary, 19 77 . Th is ominous
docket would prohibit the rnanutac
t ure o f any amplifier capable o f opera
t ion between 24·35 MHz. If adopted
as a Re port and Order, you will no
longer be able to purchase an ampli·
fier wit h 10 meter coverage. Sunspot
act ivity du ring the next few years will
peak, and the loss of this privilege
should be o f concern to you, no
matter lI'otIat your license class. Com·
ments must be filed on this docke t by
25 May.

In an even more disgusting NPRM
released on 18 February, docket
2 1117, the FCC proposes type
aa:eptance for all amateur trans
mitting equipment. Type ecceptence
is a" expensi .... complicated and slow
bureaucratic process. It will inc rease
costs o f amateur gear' Costs w ill
double, possibly triple, or maybe even
Qua<i"up le. Small manufacturers will
be forced to close the ir doors. or
abandon the ham market . Comments
must be filed by 25 May.

Expla ining the need for these new
rules. which they acknowledge will
pUl'lish licel'lSt'd la_abiding amateurs.
the Commission c ites incrlllllsing abuse
of amateur transmitting equipment
Ieurr entlv ellempted from type
ae<:eptance ) by CBers and unlicensed

publication over fhe past ten years
have been checked in concept by
other authorities prior to submission
for publication. This article was no
exception. In this case. I checked wifh
a local profeliSional engineer who is
knowledgeable in heating systems, and
a manufacturer of furnace control
systel1l$. Furthermore. prior to in·
stallat ion o f the unit on my own
furnace, I checked with the cootrscto
who installed m y furnace during the
conslruction o f my home. These three
iJUthorities indicated tmt m y ideas
were sound iJlJd feasible. They did
CiJUtion ~ not to attempt to describe I
I!lIt'ry possible heating system and
thttir resu ltam variations.. They ....

MJvised ~ to d;,cvss the two com
morI, simple systems discussed in the
iKricle in order to keep the ilt'ticle
clttaF and concise. I therefore fTlUf t
fake exceprion to Mr. McDermott's
statement that fhe article is "error·
prone nonser>se." Instead. the article
_ verified b y competent autflcxfties.

Mr. McDermott states tmt. " To do
whaf he wants you need two items: a
secooa thermostat identical to me
lirst and a twenty-four hour cloc/t:
switch. 'suggest that Mr. McDermott
reread the artide one more time,
especially tile section entitled "Princi·
pies o f Operation." Mr. McDermott
should also take notice of the sche·
matic in Fig. 1 and the pans list at the
end o f rhe article. Upon reviewing the
anicle one more time, Mr. McDermott
will surely notice tnat tile clock
switch is present (Tork 1101 or Sears
m odels) and is isolared from the
power line by the 117 Vac relay. The
second thermostat is also present and
is referred to as the "night thermo
stat. .. Mr. McDermott is in error when
he stares tbet the second fhermostat
must be the same as the first thermo·
stat. The second thermostaf must be
of good quality, such as the tberrno 
stet recommended in the erticte. In
some cases the "on-off lag" of fhe
thermostar may have fa be ediusted.
The instructions that come with the
thermos fat will describe any such
adJusrments if rhe y are required.

Mr. McDermott supplies a sketch
and descrip fion of an altemate con
nection for fhe clock switch. Mr.
McDermott's connection will only
handle a single thermostat. It will not
perform the function 8$ described in
the arricle. Mr. McDermott has
supplied this sketch since he has
stated that "; .. you need a thermo
stat iJfId clock for each and lM!ry
sore: " This statement is incorrect.
For home heating purposes, only a
single, centril/fy located. "nigh ttime"
rhermostat is required. As mentioned
in the article. temperature uni formity
is not maintained throughout the
house when the sy:ffem is in "night·
time" mode. However, 8$ stated. this
is o f little consequence.

I regret that the article was nec;es.

sarily limited to "automatic cootrot"
o f only two simple. generafi~ed. heat
ing systems. However. time doe$ not
permit a d;,cvssion of all heating
systems iJfId tlleir variations.. If the
experimenter hi/$ a !leating system
that dOtf$ not conform to fhe
ex amples in the article and is unable
to adapt tM automatic thermostat to

John P. McDeflflott
Stratford CT

nuts to publish the article without
having h is ideas verif ied by a corn
petent furnace installer or techn ician.

To do what he wants you need two
ite ms: a seco nd thermostat ident ical
to the first and a twenty' four hour
clock switCh that can be isolated from
the 120 V ec power line. Most o f
these dock switches can be d issassem·
bled. and the oo ntect w ires discon
roected from the line cord and reccn
nected to br idge the outlet socket.
Now yo u have a clock dr iven switch
through lI'otIich any reasona ble 'oOl tage
can be passed.

Now mount your new t hermostat
next to the existil'lg one a nd wire it in
parallel, with one exception. Splice
the clock operated switch in one leg
of the new instilllatiOl'l. The new
thermostat becomes t he d..y (o r h igh)
control ler and t he existing thermost;n
is now t he I'l~t lor low) COl'ltrol ler.
Set t he "on" tripper for days I nd t he
"o ff" tr ipper fo r night s. The furnace
will a lways try to sat isfy t he highest
setting it sees.

Now about hoi water zone sys tems.
You need a thermostat and clock for
each and every zone. Also watch out
with ho t water systell11. Man y use line
VOltage tberrnosta rs. It saves the cost
of a mo tor rela y. A wo rd " OW about
what happel'ls in a hot water SY1 tem.

The wall thermostat contro ls o l'll y
the circula to r pump. and nol lhe
burner. When the the rmosta t calls for
heat. the pump is started. This br ings
colder water into the boiler bottom as
the hOI wa ter is pushed out the to p.
This coo ling of the boiler co ntroller
causes it to close its contacts and tire
the burner. This cycling continues
until t he wall thermostat is happy and
the boiler controller is satisfied.

There are t hree basic hot water
zone types. Two are mani fold types
and the third is a ring loop. ( 1) Here
the water in lets and outlets are mani
fo lded and each zone has its own
t her mostat and circulator pump.
Ou ite often these are line II(lltage
thermostats. (2) Here we have the
manifo lds again. but we use solenoid
o r motor va lves lor each zone. This
requires a three wire thermostat . The
e xtra wire is used to control the
pump. There is only one pump on th is
system. and it must run as lo ng as
there is any demand in the system. (3)
Th is system uses a sing le pump. a
single loop of pipe, and a thermouat
and valve for every room. The same
three w ire requ irements apply as in
(2) above.

Any three wire system should use
DPDT switches to remove the unused
thermostat from the circuit. This com
pl icates th ings, as the clock assem
blies for th is type of SY1tem would
have to be handmade. But it oou ld be
done, and is probably worth the
effo rt.

Mr. McDermott's comments are in
error. wirh tM exceprion of his
description o f "th~ basic hot _ter
~one types. "

As , repurable IUthor. I t,ke pride
in tM accuracy of fM articles fhdf I
submit for pubJiution. All o f the
articles tflat I have submitted for
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BROADCAST ING

Comments on RM-2830, Bebroad
cast of C8 and Amateur Trans
missions_

As a rad io amateu r, 1 am not
opposed to the intent of th is petition
by the National Association of Broad
casters to provide a more direct chan
nel by which rad io amateurs and other
services may communicate emergency
and safety info rmat ion to the public
at large. I am concerned, however, by
what I feel is inadequate assurance
that such rebroadcasting privilege
would not be abused by competit ive,
commercial broadcasters and the ir
news departments, nor do I see where
adequate provis ion is made to ensure
that such rebroadcasts would be made
only with the permission of a ll partici
pants.

I do not feel that it would be in the
best interest of the amateur radio
service to have broadcast news people
monitoring, and recording, our fre·
quencies in hopes of hearing some
interesting, "news\'>Qrthy" item which
they cou ld interpret as pertaining to
"public safety and convenience," to
be incorporated into a commercially
sponsored news broadcast. Neither
would it be appropriate, in my
opinion, to air a regular "traffic
report" or other such regular program
originating through amateur radio.
Such uses of amateur radio could be
construed as commercial , or

Federal Communications Commission
Washington DC

In support v.tlereof, the following is
respectfully submitted:

1. In consideration of rapid ad
vances in the state of the art, and the
amateurs' need to adopt and further
develop new communicat ions tech
niques, it is in the Commission's best
interests not to impose type accep
tance regulations on amateur trans
mitting equipment to attempt to
control unlawful use by non -amateurs,
if more effective means are available.

2. RM-2839 proposes more effec
tive means for the Commission to
achieve its goal, without imposing
unreasonable rest rictions on the
licensed rad io amateur, The simplicity
of enforcing regulat ions proposed in
RM·2839 should appeal to the Com
mission. Substantial savings in budget
and manpower \'>Quid result, per
mitting more vigorous enforcement in
problem areas.

3. Failure to implement restric
tions proposed in RM-2839, or adop
t ion of 21 116 and 21117 as reports
and orders will perpetuate ctrcurnven
t ion by failing to interrupt the supply
of equipment easily modified for un
lawful use by non-amateurs.

Wherefore, the premises considered,
the Commission is respect fully re
quested to consider RM·2839 as a
more effective and desirable alterna
tive for the Comm ission and licensed
amateurs.

Texas VHF FM Soc iety . Inc.
l awrence S. Higgins W5QMU

Presiden t
San Antonio TX

1 1

MOR E BAN

abandon all other a lternatives. in favor
of rules changes which wou ld require
a valid operator's license for the
purchase of any non-type accepted or
non -type approved transmitting
apparatus. The licens ing of dealers
engaged in retai l trade, in a manner
styled after the fede ral firearms Ii ·
cense, as it applies to retail firea rms
dea lers, is certainly indicated. A point
of sale registration should be jmple
mented, wi th appropriate provisions
to make it impossible to circumvent
the rules through mail order or export
sales. The rules change should
empower the Commiss ion with
jurisdiction in both the original sale.
at retail, and subsequent resale by
individuals as used equipment. Manda
tory penalties for willful violations are
recommended. To preclude continued
circumvention, such as the inclusion
of a disabled transm itte r, sold as a
receiver only, and type accepted
under Part 15 of the rules, any piece
of receiving equipment containing
additiooal circuitry not necessary to
perform its stated purpose. or kits of
parts for home construction of ama
teur transmitting apparatus. must be
presumed to be operat ional at the
time of sale.

8. We respectfully petit ion for
these rules changes. not because the
majority of licensed amateur radio
operators are guilty of violating their
code of ethics, but as the only effec
tive means to control the commercial
greed which has promoted such
abuses. It is offered as the only
reasonab le alternative to the Commis
sion's current consideration of more
restrictive ru les changes in its effort to
resolve these dilemmas. We are con
vinced that such rules changes would
cause a minimum of inconvenience to
the lawful pursuits of the amateur
rad io serv ice, and simplify the Com
mission's enforcement problems to
the extent that new personnel would
not be necessary to administer a
dealer licensing program. We are hope
ful that strong regulation of sa les will
stop the rash of new state and local
laws attempting to deal with the radio
and t elevision interference problem,
most of which are intended as
nuisances only, and usurp the
Commission's authority to regulate
transmission of radio signals.

Wherefo re, the premises considered,
the Commission is respect fully
requested to issue a time ly notice of
proposed rule making to amend Part
97 of the rules in the manner peti 
tioned.

San Antonio Repeater Organization

11....-__---11
To the FCC:

This Society of 750 licensed
amateur radio operators endorses
peti tion for rule making RM·2839,
submitted by the San Anton io Re·
peater Organization. During board
action on 19 March 1977, after
hearing reports on Dockets 21116,
21117 and petition for rule making
RM-2839, directors voted to endorse
petition RM-2839.

permitt ing them to be soccess tunv
orcaobanded and t herefore outside
the jurisdiction of the ban.

4. Clearly, t he exemption from the
type acceptance and type approval
pro!Tams of t ransmitt ing apparatus
designed and manufactured solely for
use by radio amateurs has made the
job of rules enforcement more diffi ·
cult. However, in spite of recent state
ments by Commission personnel, that
the Commission intends to investigate
the possibility of requiring type
acceptance for all commercially
manufactured transmitting equip
ment, we submit that the inclusion of
amateur equipment into t he type
acceptance program wuuld fail to get
to the heart of the problem. Con
versely, a total ban on all fo rms of
linear or rf power amplifiers. an
alternat ive known to be under con
sideration by the Commission, would
be shortsighted and prejudicial to
many lawful and conscientious users,
and would also fail to stop the avail
ability of high powered transmitters
to unlicensed operators. The amateur
t ransceiver offering a power input of
t'MJ kilowatts PEP, with 11 meter
" receive only" provtsrons. would
simp ly replace the lower powered
versrcos currently available. Clearly,
none of the alternatives mentioned so
far would effectively control the prob
lems.

5. Simply stated, the problems are
primarily t he availability and abuse of
amateur radio transmitting equip
ment, by non-amateurs, for unlawful
purposes, and the t remendous inter
ference they cause to other rad io
services' ownersof radio and te levision
receiving devices. Much of this inte r
ference must be presumed to or iginate
from transmitters operated by the
unlicensed pseudoham operators
mentioned earlier.

6 . A high level of technical com
petence is necessary for the proper
construction and operation of high
powered t ransmitt ing equipment.
Exemption of amateur radio equip
ment from the type acceptance and
type approval program Is evidence
t hat the Commiss ion presumes that
amateur rad io operators will possess
the required level of competence,
having so demonstrated by success
fully completing technical and opera
tional examinat ions administered by
the Commission. Amateurs have done
nothing to warrant a chanqe in the
Commission's views on th is matter. To
the contrary, while few of the citizens
band or outlaw pseudohams possess
more t han a rud imentary knowledge
of t ransmitter operation, and have no
reserve of knowledge to draw upon in
t he event of interference to other
services, amateu rs have demonstrated
t he highest level of competence and
concern in matters of interference and
have formed many interference
committees to assist when necessary.

7. To eliminate such abuse by
persons not licensed t o use amateur
radio equipment, to stop unlawful
encroachment into the amateur bands,
and t o secure the amateur's futu re
freedom to experiment and develop
new commun ications techniques while
provid ing valuable public service, lIVe

recommend that t he Commission

authorizing its use.
In support wl"lereof, t he follow ing is

respectfully submitted:
1, The absence of such regulations

has been responsible for the orcutera
t ion of variable frequency oscillators,
linear amplifie rs and other trans
mitt ing equipment manufactured and
sold as intended for the amateur radio
market, and thereby protected by the
t echnicali ty whil:h exempts such
equ ipment from the type acceptance
or type approval programs. Much of
th is equipment is obviously, by its
very design, manufactured and sold
primarily for unlawful use outside the
amateur radio service bands by citl
zens band or unlicensed operato rs.
T he manufacturers' claims that such
equipment is intended for the amateur
rad io market are a subterfuge to
permit circumvention of t he Commls
sion's Rules, since it is of little or no
value for use by the serious radio
amateur.

2. Transmitting equipment manu
fact ured and sold by this devious
method of rules circumvention is
known, by the Commission and
others, to be a primary cause of
interference to rad io and television
receivers operated by the general
public, and is known to be responsible
for significant interference to lawful
users of the citizens band radio
service, the amateur rad io service and
other users of the radio spectrum,
notably in the public service. marine,
aircraft and commercial services. The
vast number of persons using t he
citizens radio service makes it manda
tory that they observe closely the 4
Watt transmitte r output, as well as
other restrictions in Part 95 of the
Commission'S rules. Harmful interfer
ence to other spect rum users caused
by lawful operation of citizens band
equipment is almost negligible com
pared to t he disruption to legitimate
communications caused by illegal
citi zens band ope rators, and t he new
breed of lawless and unlicensed
pseudohams, variously described as
HFers, whiskey groups, etc., which
utilize both unauthori zed frequencies
in the 26-28 MHz spectrum and trans
mitte r output levels often in excess of
one kilowatt,

3. The Commiss ion's ban on CB
linears, effective January 23, 1976, is
proof that the Commission is both
aware and concerned about t he harm
ful effects caused by equipment
intended for illegal use by citi zens
band operators (Part 95l but manu
factured and distribu ted in ctrcumwn
t ion of those rules through the false
assertion that they are intended for
t he amateur rad io mar ket, and there
fore fall under the protective exemp
tion of the type acceptance and type
approval programs. While this ban was
intended primarily to end future
availability of linear amplifiers for use
by citi zens band operators, it has been
effect ive only in el iminating the VHF
(low bandl class "C" amplif iers,
marketed by reputable manufacturers,
which, due to their non-linear amplifi
cation cha racterist ics, were of no
value in illegal citizens band use. The
manufacturers' circumvention of t he
rules was made possible through tech
nical advances in amplifier design,
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10M CB
L..--__I

Some of the benefits I can see for
the amateur service through thi ' type
of conversion are - (AI make amateur
radio more at tract ive to prospect ive
hams. now CBers, by providing them
with a low cost means of gett ing on
the a ir after they have passed the
amateur el<am; (BI encourage more
prospect ive hams and Novices to go
for the General class as soon as
possible and not staqnate las I d id) 85

a Technician for years; ICl provide
relief for the cor>ge5tion 00 2m FM in
major met ro areas; (01 provide an
alternat ive to 2m FM for " rag chews" ;
lEI provide effective inner c ity mobile
communicat ions without h~ rental
repealers; and (Fl protect , by use, the
upper reaches of 10 reeters,

Ralph E. Delligatt i
K3CMY!WB3AUM

17651 Am ity Or.
Gaithersburf MO

I have been giving some thought to
the idea of using modified CB rigs on
10 meters and I feel that if an
across·the-board shift o f +2.440 MHz
were made, it would provide t he
perfect " band plan."

The response to C8· 10m conversions
!las been encouraging. We ~ently

have several articles in production
describing the proce$$ with several
different types of CB radios. If any·
one has completed a conversion, write
i t up and submit your work to 73.
Don't keep all tha r originality to
yourself! I wonder i f anyone has
modified one of me CB base or
mobile antennas for 70 yet. - Ed.

I

CB Freq . Channel # Amateur Freq. ·

26.965 MHz 1 or A 29.405 MHz
26.975 2 or B 29.4 15
26.985 3 or C 29.425
27.005 4 or D 29. 445
27.015 5 or E 29.455
27.025 6 or F 29.465
27.035 7 29.47 5
27.055 8 29.495
27.065 9 29.505
27.075 ,. 29.515
27.085 11 29.525
27.105 12 29.54 5
27. 115 13 29.555
27.125 14 29.565
27.135 " 29.575
27.155 18 19.595
27.165 17 29.605
27.175 18 29.6 15
27.185 " 29.625
21.205 20 29.645
27.215 21 29.655
27.225 22 29.665
27.255 23 29.695

submitted to 73 lis any piece of
software ever really completed?}. If
anyone ClIrt!S to have them, send me
an SASE and I will send you II copy of
these improvements.

I would IIlro lik. to IIdd thllt the
dump that was published with the
IIrt icle is correct liS published. If you
hllVl! difficulty in getting any function
to run, I would suggest thllt you
recheck the cont_rs 01 your com
puter's memory against the memory
dump in the IIrticllt. To ansWf!(" Mr.
ItImlIII 's question IIbout the p'ogrlIm
Im mching outsidl i tself, i t does not .
In Mr. Inman's first ~xample tsar.
S035E, instruction $26 F6J, the 526
is II b~h not equal instruction and
the SF6 is the o f fset. In the M68IXJ.
this offset byte is a ,igned numbttr,
which ClIn perhaps be summariNd •
follows: If t"- most signiflcMlt b it of
the offsn byte is a leI'O. then the
brlInch is fry_rd; if fhe most signifi ·
ant bit o f the offset byte is a ont!',

then the brllflch is backward. So,
instead of brllflching forw¥d by SF6
bytes to IIddre-ss S0456, i t actually
branches backw¥d by $OA bytes to
lIddre-ss $0356. This (branching back·
_rcls) alro applies to his other
example, which is II $26 83 and
branches back_rh to address SQ361.

In response to Mr. Inf1l/ln 's QlNstion
soouc my PROM bolIrd, I must admit
that I hll~ b«n too busy to do i t as
y~t _ I'm still using the OS in RAM
memory. But several good PROM
bolIrds for the SWTPC M6800 com
puter iUe lI~ilable from MSI (Midwest
Scientific} lind Smoke Signal Broad·
c/J$ ting. I would encourage 1111 tho se
who ha~ written and called me about
this to check these two sources. 
M.F.

Ten Mllter Band Plan For Con~etted Citizens Band Tran$cei~ers

Notes:
1 _ ShOWfl alphllflumfNic sinctl many trllflsceivers of six channels are shown
either WIly.
2 - Since many CB sets came with channef 9 or have had i t instslled, th is
would be a good choice for II NlltionaJ Call ing Frequency.
• _ OSCAR enthusiasts should no t be hampered nor should any other more
exotic modes be annoyed i f theu converted rigs wer-e to be used without any
MnPIifiers.
3 - These could be used, v,-. a gentlem¥l's tJgreement, stric tl y as loell1 " rll(J
chewN frequencift.

A MICRO OS
L..--__I

dan t possibility of error.
My po$it ion is to support the

approval of RM·2771.
Melvon G. Hart WflRV

St. Louis MO

I read with great interest t he article
published in the March, 1977, issue of
73 M~ifJtl entitl ed, ''Saw Time
With A Micro OS." The article wa,
submitted by Mickey and FOlCY Fer·
guson of PO Box 11104, Otattanocga
TN.

I have put th is OS into my synem
just as it was published. I haw
checked and double checked to make
certain tha t I haYe made no miSiakes..
I find that t he block mow, the zero
memory, t he tape _ite, and t he tape
read functions all work fine. I have
not been able to list a program. I
belieYe that thi, is due to my not
using a PR·40 II use a t eletype located
in the control positionl. The program
was 'Mitten to print out at 8OOc. • did
change this address to 8004 t o no
a\lil il. I ,uspect that the PR·40 being a
~allel device is the d iffer-ence. The
dump also stops the program, I
suspect fo r the same reason.

Of more concem to me is that I
believe that I have found t wo places
that t he program jumps to eeeresses
outside of the progra m. I do not know
wtlere they should jump to, and thi s is
the reason fo r my letter. I believe t hat
as prin ted the add ress at loca tion
035F is incorrect, as it jum ps to
address 0456. Again at address 03B3,
the jump is to address 0467.

Could yo u please advise me of
where t hese addresses should jump to ?
I would like to use th is program, as I
think that t here is mueh to be gained
from it. I ha~e already used the bloc k
move fu nct ion t o ad~antage in writing
some programs. It is very handy when
I forget something - I can move the
program down and insert what I haw
left out.

I would also like to enco urage t he
author to write up another article to
te ll what he did for the PRO M that he
i, using in hi$ system.

Jack A. Inman
Covina CA

May I begin with an apologv to Mr.
Inmilff (and all others fortunate
~ t o have a hard ropy devia for
their control terminafl. I should haw
included the n6aSSary in format ion in
t he articllt on mo'fing the dump and
list functions to the control terminal.
This is quite easy to do, as only a
single cIYnge to the OS is ~ire-d.

Ol#nge the thrN bytes beginning at
SQ,EA to S7E E1D ' . A lro, i f the
devi~ that you IYve at the cvntroJ
terminal t;:MI print sixty·four (or
more) characters per l ine, you n»y
wish to CM nge the byte a t addreu
SQ1AD from StJ8 to $ 10, as this will
print sixteen byres per l ine insteifd of
the . ight bytes per line required by
the short (40 character) line length of
the PR-4(). I might iKld that se.er-al
improvements have been made to the
eperllting system since the article was

I

ASClt
L..--__I

pecuniary, in t he competitiYe broad
casting markel.

On my second point, I feel that it
should be req uired thai a brOildcaster
obtain consent of all persons whose
rad io transmissions were recorded or
monitored before such transmission,
are rebroadcast , keeping in mind t hat
amateu r c ommu nicalion usually
involves two or more (oft., many
morel stations. In the situation of
broadcast personnel monitoring lhe
amateur radio service for n~, i$ it
IXOPOsed t hat the broadcaster have an
amateur lieen!ll! so that he can operate
an amateur ' ta tion, break in on the
cOllwrlllt ion, and lISk all the panici·
pants for their consent 10 rebroad
cast? Or woyid such rebroadcast
privilege be lim ited only 10 such eom
municat ion as emergency traffic net·
....orks, where prior consent of the
partic ipants could be obtained?

I feel that the NAB petition fiJ ils to
set forth adequate guideline1 for the
broadcast industry that woyid protect
the amateur radio wrvice from un
authorized or commercial use, and
t hat ac:Iion to rela l< the current pro
tect ion afforded by the regula tions
should be deferred unti l ,ueh t ime
that the amaleur operators haw had
an opportunity to review and com·
ment OIl this important matter.

Jerold R. Johnson WA5RON
Aust in T X

I have bee n a licensed rad io ama
teur fo r over 25 years and have
advanced through the ranks from
Novice to El<t ra class. My activit ies in
amateur radio have been of t reme n
dous importa nce to my vocation. I am
Technical Di rector of a 5 kilowatt
directional AM station and a 100
kilowatt FM station with stereo and
SCA, and have been recognized 8$ a
Senior Broadcast Engineer by the
Society of Broadcast Engineers.

I owe much of my success in
broadcasting to the opportunities fo r
elqlerimentation and hands-on ex
perienee afforded only by amateur
radio. One can do very litt le " el< peri
menting" in tre broadcast business; it
must be right the first t ime.

The present state of the an in
amateur radio has outmoded the ru le
allowing only the use of the Baudot
code for the transfer of information
between amateur stations. Most of t he
teleprinter machines that U'le thi, code
are obsolete and repair parts .e no
longer available from the manufac·
turer.

The CurT.,t trend toward the U'le of
microprocessors in amateur radio
or iented applications i$ growing
rapidly and appear, to be • major step
forwerd. These systems generally U!ll!
the ASCII 8 lewl code for info rma
tion imerchange and the use of ASCtl
on t he amateur frequencies would
allow greater interchange of el<per j..
mental information without the nete$

sity for conversion to and from the
obsolete Baudot code with the atten·

I
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Fig. 1. LO and CO frequencies for receive frequencies desired.

Carl A. KaJJar K3JML
1202 Gemini Street
Nan ticok e PA 18634

Two Meter Scanner

loo p section of the rig. For
example, when receiving
147.2 1, the LO frequency is
13.91 6 MHz, multiplie d by 9
internally, or 125.245 MHz,
and the CO frequency is
11.265, for a total of
136.51 MHz. The difference
bet ween the 147.21 MHz
receive frequency and the
136.51 phase locked loop
frequency is the i-f frequency
of 10.7 MHz. Refer to Fig. 1
for dete rmination of LO and
CO frequencies for the
receive frequencies desired.
The black areas are fre
quencies available. Fig. 2 is a
basic block diagram of the
receiver and should give you
better insight into the opera
tion of the receiver.

Fortunately , in the phase
locked loop section, leom has
thoughtfully provided a
switc h posit ion ("V" on the
10 kHz switch) which dis

. abies the internal CO oscil
lator an d uses it as a buffer
for an external VFO. The
input to this position is avail
able on a nine pin accessory
socket on the right side of the
unit . This is meant to be used
wi th a VFO between 11.255
an d 12.2 55 MHz and will
cover 146 to 147, or 147 to
148 MHz, depending upon
which switch position the
MH z switch in the upper left
hand corner is in. As a matter
of fact, of the connections
nee de d for a successful
scanner attachment, i.e., rf
injection, ground, plus 12
volts, ptt line access, and
squelch access, only the
squelch access is not already
available at the accessory
socket. This, however, is
quickly remedied by a 10
minu te modi fication to the
transceiver wh ich req uires no
defac ing of the unit an d is
com pletely reversible in even
less time. This will be de
scribed shortly.

Armed with the knowl
edge o f how the unit wo rks and
what points are ava ilable, it
seemed the easiest approach
was to build an external oscil
l a tor which injected the
pro per frequency into the CO
bu ffer to enable moni toring
of the frequencies of my

147 (MHz)

Brief Operation of the IC-230

The received freque ncy is
converted to th e 10.7 first i-f
by being heterodyned against
the sum of the frequencies
generated by the LO and CO
oscillators in the phase locked

plus 52 sim plex. When I sol d
it, 1 lost my scanning capa
bi lity, which I sorely missed.

At first the thought of a
system that would enable me
to scan a synthesized rig
seemed like a fo rmidable elec
t ronic feat. However, upon
closer inspection of this little
beauty, it seems that leom
has done mos t of the work
needed.

, 3 ,

13.IlH3 13,916
~n:l4 ,9451 1125.:1451

mit capabili ty from receive
freq uency (the receive fre
quency is set up on the front
panel), and helica l resonators
for increased receiver selec
tivity. The latter featu re
proved inval uable when a new
repeater ca me on in the area
an d the locals began having
intermod problems when it
an d the other strong local
repeater were on at the sa me
time. I found that the IC-230
com pletely solved my inter
mod problems. The only
problem I had now was tha t
with my previous base setu p,
I had incorporated a scanner
built in to the rig to mon itor
four of the local repeaters

2 3 4 5 6 1 8

for the IC-230

13.783 13 ,816 13 ,049
MHz 1124. 00451 11 24 ,345) 11:14.U451

- -

MM'

11 .505

11.535

11 .295

11,325

11 ,385 4

11.415

11 ,445

11 ,355

11 ,265

11.415

A ft e r fighting a continu 
ous battle with crystal

manufacturers to get delivery
of crystals fo r the local re
peaters, I decided to take the
big step and go synthesized .
A review of the synthesized
rigs available at th at t ime
resulte d in the purchase of an
Icom IC-230 which was on
display at a ham radio outlet
near a hamfest I was attend
mg.

The rig seemed to have all
t he features necessary for
effic ient 2 meter operation:
c overage of all standard
repeater and simplex fre
quencies, 10 Watts output,
plus or minus 600 kHz trans-
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Fig. 3. Schematic. QJ-QJO - 2N3638 or eautv.; 01 T - 2N2T 02 or eautv. (any NPN silicon);
012 - 2N2J02 or eautv.; OJ3 - 2N3055 or eouiv,

4 STAGES

'" '"2ND I-F L IMITER ,., .., L IMITE R

"
.., DHECTOIl A·F AMP...

Circuit Description

IC1, a 7414 TTL IC, is a
hex Schmitt trigger. Since the
squelch voltage of the IC-230
rises and falls relatively
slowly, a Schmitt t rigger is
needed to process that signal
to provide an output with a
sharp rise and fall time for
posit ive start ing and stopping

you, pin 13 can be located
just to the left of center and
is t he on ly pi n on the board
wi thout a wi re connected to
it. It is the squelch test point
and will be used to obtain the
signal wh ic h stops the
scanner.

The scan ner can be built
on a pi ece of vectorboard and
parts layout is not cr itical,
but keep in mind good build
ing practices, including keep
ing all leads as short as pos
sible. Fi g. 3 shows the
scanner schematic.

•

, ,, ,

and presents them in binary
for m at pins 8,9,1 1, and 12.

IC4 is a BCD to decimal
decoder which takes the BCD
output of IC3 and converts it
to decimal form, bri ngi ng the
li nes connecte d to pins 1, 2,
3, 4,5,6, 7,9, 10, and 11 to
ground one at a time, li ghting
each LED in sequence and, at
the same time, turning on 01
through 01 0.

Whe n 01 through 01 0
turn on, they activate one at
a time Yl through Y10,
which generate, in conjunc
tion with 01 2, the fre
q ue ndes needed by the
IC-230.

IC5 is a simple regu
lato r which supplies the IC
circuit ry wi th 5 volts from a
12 volt source.

If 10 channel operation is
not desired, 2, 4, o r 8 chan nel
operation can be had by
ungroundi ng pi ns 2 and 3 of

t
Q ~ T~ llu QIO

I

t
• n T"RU YIO

I

Fig. 2. Receiver block diagram.

of the scanner. 0 11 , in con
junction with R1 and C1,
provides a time delay to hold
the scanner on freq uency for
a short while after the carrier
drops. With the val ues shown,
the delay is approximately 5
seconds. The time delay can
be increased by increasing the
value of C1 or decreased by
decreasing Cl.

IC2 is con nected as a clock
whi ch provides the pulses
that te ll the scanner how fas t
to scan. Scan rate can be
increased by decreasi ng the
value of C2 or decreased by
increasing its value. A word
of caution: Increasing cloc k
speed too fast will result in
the IC-230 not being able to
" lock on" to the exte rnally
generated frequency and only
sporadic scanning of some
channels will be realized.

IC3 is a decade counter
which counts the input pulses
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choice. With the MH z switch
in the " 146" posit ion and the
100 kHz switch in the "9"
positio n o r, alternately, the
MHz in the " 147" position
and the 100 kHz switch in
the "1" posit ion, the LO
freq uency selected is 13,849
x 9 or 124.945 MHz. To
determ ine the CO injection
frequency needed: F = fre
quency to be moni tored
mi nus 124.945 mi nus 10.7.
For exam ple, crystal needed
to monitor 146.94 would be
146.94 minus 124.945 minus
10.7, or 11.295. Using one of
these switch positions enabl es
you to monitor 146.5 to
147.5 MHz coverin g simplex
and repeater out puts. Using
the above for mula, the crystal
frequency for 146.52 works
out to be 10.875 MHz, which
is below the 11.255 range for
external CO input speci fied
by lco rn . However, both
IC-230s l awn operate very
well at 52 anyway.

An added advantage is the
capabi lity to scan transmit
and receive wi th a single
crysta l. There is one thing to
watch: When the scanner
sto ps on a particular posit ion,
you must notice whet her it is
a 146 MHz repeater, a 147
MHz repeate r, or a si mplex
frequency, and move the off
set switch (located on top of
the unit) accordi ngly or the
toggle switch to " direct" for
simplex. Transmit and receive
scan capability is possi ble
with a single crystal because
the CO and LO oscillators are
common to the transmitter
and receiver.

IC-230 Modlflcatlon Steps
1. Re move bottom cover

of IC-230.
2 . Lo ca t e two small

coaxial cab le center conduc
tors connected to pin 9 of the
accessory socket, unsolder
from pin 9, solder together,
and tape. This removes a "CO
ou tput" poi nt fro m the acces
sory socket.

3. Run a wire from pin 9
of the accessory soc ket to pi n
14 of U4E, the AF board.
The AF board is the thi rd
compartment from the rear.
With th e rear of the set facing
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IC3 an d tying them to pins 9,
8, or 11, respectively. Five
channel operation can be
accomplis hed by tyi ng
together pins 1 and 6, 2 and
7, 3 and 9, 4 an d 10, an d 5
and 11 of IC4. Of course, you
would only use the amou nt
of transistors and associated
circuitry needed to scan the
desired number of channels.
Fo r example, if only 5 chan
nels are required, omit Q6
through Ql0 and components
connected to their base and
emitters.

Operatio n
Set " MHz" switc h to

" 146", the 100 kHz switch to
the "9" positio n, the 10 kHz
switc h in the "V" position or,
alternately, the MHz switch
in "147" , 100 kHz switch in
" 1". and 10 kHz switc h in
"V". You will note that the
meter li ght is out, indicating
that the IC-230 is not getting
a CO oscillator freq uency.

Turn on Sl; the scanner
should now scan and the
meter light will be on. If a

channel is active, the scanner
wi ll stop on that channel. It
will begin scanning again after
a five second delay when the
repeater goes off. If you wish
to transmit on a frequency on
wh ic h t he scanner has
stopped, simply check to be
sure the A-S switch is in the
proper position for the re
peater you are listening to, or
the on-off switch is in "dlr"
for simplex operation. Simply
key the mike button to
communicate on that fre
quency. As stated before,

transmit and receive fre
quencies are scanned sirnulta
neouslv using one crystal.

Crystal Ordering Informati on

This circuit will work well
with International Crystal
Manufacturing Co. catalog
#031300 crystal or equiva
lent. Price is $4.25. The only
possible disadvantage might
be the physical size. These
crystals are the HC6/U type
and not the type you nor
mally find in 2 meter equip
ment. -

T he necessity for a timer
on repeaters to limit the

length of individual transmis
sions has generated several
circuits t hat the individual
ham can use to avoid timing
out. None of those that I
have seen, however, were
appropriate for my purpose,
which was to li mit my mono
logues from the car wit h my
Mid land hand-held. I wanted
a "time out" circuit that
would fi t entirely in the HT,
draw li ttl e current, give a
loud warning, and not ot her
wise affect the operation of
the rig. The circuit in Fig. 1
fits all these cri teria and in
additi on is cheap an d easy to
build .

Steve Kraman, M.D. WA2UM Y
629 Cortelyou Road
Brooklyn NY 112J8

Try the Mini-Timer

- - prevents HT timeouts

Fig. 1. The Mini-Timer.
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Circuit Descripti on

IC1 is an NE-555 con
nected as a timer. C1 and R1
determine th e t iming length.
Wi th the compone nts pic
tured , the t iming cycle is
about 90 seconds. A small
trimpot would give conside r
able variation above and
below this. With pins 2 and 4
connected together and at
ground potential through the
10,000 Ohm resistor, the
timer is inhibited. Point A is
connected to any part of the
T-R switch that goes from
neutral or ground potential
on receive to 12 volts on
transmit. When this happens,
the timing cycle begins and,
unless reset, will eventually
go on to time out, causing pin
3 to go to ground. This in
turn activates IC2 , which is
connected as an astable oscil
la tor at about 1000 Hz. Its
output drives the transceiver 's
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in ter nal speaker di rectl y
th rou gh a capacitor. The
output is loud enough to be
easily heard within a room or
car. The tone wi ll sound un til
the mike button is released
and th en it resets.

The circuit draws 7 mils
on standby and 50 mils when
sounding off. I fo und that I
could eliminate all current

draw on receive by connect
ing the points C and A
together, t herefore only
supplying voltage to the unit
on transcelve. However, when
this was done, the oscillator
wou ld occasionally go off
whe n the mike button was
pressed. Some fiddling wit h
the circuit would probably
correct this if the 7 mil draw

is unacceptable.
T wo ad ditional po ints:

The unit will sound for about
Yl second when the set is
turned on, confirming the
operat ion of the timer. I have
also noticed that when my
batteries begin to run down,
the timer begins to emit
chirping sounds on receive. I
find this a convenient signal
to recharge.

Any construction method
will do and none of the
component values are critical
except the voltage tolerance
of the caps. An NE-556
(double 555) cannot be used
since both ICs share a com
mon ground and this ob
viously won't work in this
circuit. -
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A lII!'I'"y simpl~ circuit for measuring J F ET p inch-off IIOlt~. I t's Pilrr icvl.i rly
handy~ trying to match field efftN:r tr..sistors of the ",me gen~ic t ype.
The circuit also makes it edsy to measure the bias range o f an FET. The op
amps sense rhe source curren t of the FET ....i. the first 10 meg resistor. The first
741 is a buffer; the $eC()nd 74 1 is pr8S#!t to 1 IIOlt and its outpu t drivn the
de....ice und~ test (O U T! until the source current equals 100 uA. This IIOltage
then can be easily measured with' VOM or VTVM. All resistors Ire 5~, .10 W.
The polarity for Vp will be opposite with respec t to VOO, which is correct
since Vp is the reverse bias cutoff IIOlta'll!. The cutoff current is set for
IJpproximately 100 uA. Thanks to Gerry Gannon, Phoenix AZ.
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An attenua tor useful on all of the ama teur bands, but designed with 2m in
mind. Capaci to r C1 aJuples t he appropriar~ amount of rf to swir ching diodes
0 ' and D2. 0 ' and 02 conduct only on transmit and pilU the rf on to resistor
R1. The sttenostor is construc ted in a minibox sized 3-1/4 by 2· f J8 by t.t J8.
Note that CI ~n bt' mounted using e st iff piece of wire or a rermiml strip. A lf
leech should be kepr at minimum lengt h. Rf is present on both sides o f Cf and
must be Insulat«l from the chassis. A small ho~ ClIn be drilled In rM box so C1
can be aeJjust«l using an insul.i t«l shaft , lignment tool. Thanks to Dofldld
Bohm WBDFLG .

An audio oscillator from B 74()() TTL chip. The ou tpu t waveform is B sawtooth
and will drive other TTL de ....ices. With the IIlIlues shown, the frequ(1flCY will be
about 800 to 1()(X) Hz. Thanks to K7HKL.
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rfW input. Thanks to Eric GrMJowski WASHES.
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U3nsc.iwrs. To get around the Hi·Z condenser m ike sooouea with the Mi~r.
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output circuit. This mod /l8$ worked with the Mid,.nd '3·505 and Wilson 1402
SM Hr. You may have to uperimenl with dilfertnl V3/ues to find th~ right
match for your transcei~r. Thanks to W8FX.
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Here'$ a 1·2 MHz broedcesrer transmirter. TI is a low impedance outpur
tnJnsformer, 5000-8 Ohms. Thanks to WA5RON.

If you 're thinking about a di~uised antenna system to ward off the
Hamburglar , this pstr o f circui ts may be for you, Thanks to K"HZI ,
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High Frequency

Utility Converter

- - handy test rig for any shack

15 >0.co
•

10 eo(
a 30

HF
UTI LI T Y \

CONVERTER

10 band
011 - hi b a n d

closed op.n

loop biu ad) ,

The completed converter mounted in its cabinet.

Ray Megirian K4DHC
606 Sf: 61h Avenue
Deerfield Buch FL 3344 J

T he simple little HF con
verte r to be described

here was constructed out of
desperation as well as compo
nents normal ly associated
with such things. The utter
frustration of not having a
converter available to check a
new i-f system or the wrong
crystal for the right band
finally drove me to the brink
of a bottomless pit over
which, but for the solution
shown here, 1 should have
perished.

I did a lot o f searching
through my collection of
magazines to as far back as
1964 to come up with a
combination of circuits I
thought would solve my
problem. The result is a cir
cuit requiri ng but one crystal
and no complicated band
switching. It will t une to any
frequency from 3.0 to 30.0
MHz and convert it to almost
any i-f frequency while
employing just three transis
tors and one Ie. You can 't
beat that with a stick.

Basically, the converter is
nothing more than a dual gate
MOSFET mixer with a tuned
input circuit on gate 1 and a
stable conversion oscillator
signal on gate 2 . The tuned
circu it is a mu ltiband tuner
which covers the 3.0 to 30.0
MHz range without switch
ing. I , 2 The oscillator portion
employs a veo which is
tuned over the range of 8.0 to
30.0 MHz and can be phase
locked to a 1 MHz cryst al for
stab ili t y and accuracy. Sev
era l articles on ph ase locked
local osci llators have been
publ ished an d all I had to do
was take my pick.3 ,4 Of the
two I studied, the latter by
Kenneth Robbins Wl KN I was



Fig. 1. Schematic for the converter.

mum. The operating range
was approximately 8.0 to
30.0 MHz. This can be altered
as desired by varying the
value o f L1 , the size of the
tuning capacitor, or both.
Since I used th is converter for
bands above 80 meters and
fed it into a tunable i-f of 3.5
to 4.0 MH/, the above
mentioned range was quite
suitable.

It should be pointed out
that standard air variables
could be used for tuning if
space is not a problem. In any
case, some sort of vernier
drive will be needed, espc
ciallv for the VCO. In order
to connect a drive to the
capacitors, some so rt of sha ft
extension is needed . I acco m
pl ished this wit h a 440 head
less set screw 3/8" lo ng and a
1/4" round fiber spacer with
a center hole threaded for a
440 screw. A 4-40 tap was
run into the existing hole in
the capacitor ro tor shaft far
enough to take about a th ird
of the set screw. The spacer
was then threaded onto the

36 turns =28 on T37-6 toroid. 2 turn link over center of main
winding_

35 t urns #30 on T 44·2 toroid. 2 turn link over cen t er of main
w inding.

Table 1.

15 turns =26 on T37-6 toroid. T ap 3 turrts from cold end.Ll

L3

L2

capacity to determine its
operating range , so look for
units with plenty of capacity
if you wish to cover a widc
range. If you arc forced to
use a capacitor with uneq ual
sections or va lues d ifferent
than those used here for the
tuner, some pruning of induc
tors will be necessary to cover
the desired range. The low
band inductor can be in
stalled first across the larger
of the 2 gangs and the re
sponse checked to see if it
will reso nate at the lowest
frequency you require. If not,
either add or subtract turns
until it hits on frequency and
then do the same for the high
band coil. If either of the
tuning capacito rs you arc
using has integral tri mmers,
set them all to minimum and
leave them there.

Total operating range of
the VCO will naturally
depend o n the value of vari
able capacitor used for tun
ing. Mine had a total capaci ty
of about 300 p F at fu ll mesh
and less than 10 pF at mini-
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Const ruct ion

The majority of compo
nen ts are moun ted on a PC
board 2 inches wide and 3.8
inches long. The 2 variable
capaci tors, the bias pot, the
meter, the antenna transfer
switch, and the loop interrupt
switch are all panel-mounted.
The PC layout and artwork
for the board I used are
shown in Fi g. 2.

Th e variable capacitors for
the VCO an d the tuner were
identical. They had been
libe rat e d from transistor
radios and were of the solid
dielectric type. Each had 4
gangs with 2 sections of 130
pF and 2 sections of 20 pF
each. I used the 2 large gangs
for the mul t iband tuner and
tied all fo ur sections in paral
lel for the VCO. Most of the
variables of this type do not
have gangs of equal capaci
tance, so you may have to do
a li ttle experimenting wit h
whatever you come up with
in order to cover the range
you want. The VCO is
dependen t solely on total

circuits and makes use of a
type 40673 transistor. The
multi band tuner assembly is
mounted separately, as is the
tuni ng ca pacitor for the VCO.
Outp ut f ro m the mixer is
untuned with an rfc forming
the drain load element.

more up-to-date and required
fewer parts. I simplified it
even more by eliminating
some sections not abso lutely
necessary for a piece of gear
that was to be used primaril y
for testing purposes.

Co nverter Circuitry

Fig. 1 is the schematic for
the converter. Two of the
gates con tained in an
SN74QQN TTL lC are used as
a c rystal oscil lato r. The
remaining 2 gates are used as
buffers and are fed in cascade
by the crystal oscillator ou t
put. Pulses from these last 2
stages are coupled into a pair
of detector diodes, 0 1 and
0 2, which at th e same time
arc modu lated by out put
from the VCO. The signal
from the detecto r is am pl ified
and filte red by Ql and asso
ciated circuitry to produce a
control voltage for tuning
diode 0 3.

In the origi nal article, an
age circuit was inclu ded in
the VCO section to maintain
constant ou tput. I found the
oscillator was quite flat over
the range I was operating, so
the extra leveling circuits
were eliminated. An IC buffer
between th e VCO and the
detector and anot her between
the VCO and exte rnal circu its
were likewise omitted.

As in the o riginal circuit,
an adjustable bias is applied
to Ql to keep the collector at
the desired operating point of
6 volts. This occurs when .5
mA flows in t he collector
load resistor. AlmA meter
was used in the original arti
cle as an indicator fo r sett ing
the bias. I substituted a bat·
tery status indicator with a
200 uA movement an d
shun ted it to read 1 mA full
scale. A place is provided o n
the PC board for mounting a
shunt if you follow a simi lar
plan. An au dio output mon i
toring point is also available
on the PC board if audio
monitoring of phase lock is to
be used, as was done in the
origi nal article. I foun d it
adequate to usc the meter for
indicat ing lock.

The mixer is mounted on
the same board wi th the PLL
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resonance on a high fre
quency scope connected to
the ou tput. Not everyone has
suc h a scope, so a high imped
ance detector and a meter
could be substi tuted. Another
method suggested in the origi
nal article was to place the
tuner in ser ies with the anten
na input o f a calibrated
receiver, and t he null in
re ce ive r re s ponsc would
indicate resonance of th e
tuner at the frequency indi
cated on the receiver. By
whatever means yo u choose,
mark off the frequencies of
interest to you fo r bo th the
high an d low bands on the
t uner.

Pad 6 on the PC board is a
VCO monitor point. Here
again, , used my scope to
check frequency, but when
this is not possible, a coun ter
might be used or a well
cali bra te d receiver . The (U rns
on t he inductor may be
spread or bunched to gether in
order to shift the opera ting
range of t he YCO a fair
amount if needed . When you
fi nish calibrati ng, it would be
best to cemen t the co il to
insure stabil it y.

A regula ted power supply
should be used to provide the
opera ting po tential of 12
volts. It migh t also be a good
idea to check th e voltage level

"
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0 
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unit should be satisfac tory.
All resistors are 1/4 Watt

exce pt th e 300 O h m
dropping resistor which sup
plies power to t he SN7400 N
Ie. Th is is a 1/2 Watt uni t.

The coil data provided in
Table 1 is t hat used here. As
mentioned earlier, these
specifications will vary with
the t ype of tuning capacitor
used. The in ductors are all
wound on toroids and I used
what I had available. Some
substi t u t ions as to mix and
size ca n be ma de to har
mon ize with t he inventory m
your junk box.

Operation and Adjustment

Cali bration of t he veo
dial and t he tuner dial ar e the
first th ings to be done. I used
a signal generator to fee d into
th e tuner and observed

o
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swi tc h, and ro tary switc h
were all of t he miniature
varie ty so as to fi t into the
limited panel space. The bat
tery status indicator used as
phase loc k meter was 1/2" in
diameter. The cabinet was a
Radio Shack 270 -252 .

As for choice of compo
nents where not specified, I
used a pair of germanium
diodes of unknown caliber
for 01 and 02. The popular
silicon 1N914 shou ld wo rk
well he re too. For th e t uning
diode , 0 3, an epoxy "bullet"
recti fi e r diod e worked best.
Here aga in, t he re is room fo r
experi me nting and you might
even want to t ry a real varac
tor d iode if one is avail ab le.

The PNP VCO transistor I
used was house nu mbered so
I don't know the type, but
just about any high freq uency

--I1f-

Fig. 2. Ar twork for the PC board and component placement
drawing.
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rernammg port ion of t he se t
screw to form a perfect 1/4"
shaft. These extensions can
be seen in the photo.

L1, the VCO inductor, is
mounted on the PC board. L2
and L3 are wired directly to
the terminals on the asso
ciated tuning capacitor with
L3 cemented on top and L2
cemented to the back. Con
nections between the variable
capaci tors and pads on the
circuit board can be made
wit h bus wire for rigidity.
Oth er connect ions can be
made with ordi nary hookup
wire .

A copy o f th e front panel
layout I used is shown in Fig.
3. The 2 vernier dri ves were
miniature 10:1 planeta ry types
by Jackson Bros. and were
built into a standard 3/8"
bushing. The pot, toggle
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including shielding, filtering,
and an rf stage with band
switching. Just the way it
stands, however, I've gotten
more U6e out of this gadget
than any other tool on my
bench. Have fun! -

band from 26.75 to 27.25
MHz using my 3 .5 to 4.0
MHz i-f.

Conclusio n

As I've t ried to point out,
I consider this converter more
of a tool or test instrument
than any kind of permanent
receiver accessory. As such, it
has no rf stage, the selectivity
is limited, and no measures
were taken to reduce spurious
signals. You will find fa irly
strong birdies every MHz on
the receiver and, if the VCO
is set at a fractional fre
quency, it will cause a cor
responding birdie in the
receiver. For real serious
listening, a more practical
approach would be called for,

• •
HF

UTILITY
C O NV E R T E R

10 band
ott· . h i b.nd

c losed • o pe n • •
l oop b ias adj .

Fig. 3. Full size front panel artwork for the author's model.

whenever changing VCO fre
quency.

With my 3.5 to 4.0 MHz
tunable i-f, I set the VCO to
11 .0 MHz for reception of
the 40 meter band. For 20
meters, I have a choice of
either 10.5 or 18.0 MHz. For
15 meters, either 17.5 or 25.0
MHz can be used. For 10
meters, I set the VCO to the
low side since my unit stops
at about 30.0 MHz. Since
operation of both the VCO
and the tuner is continuous
between the abovementioned
ham bands, you can set thi ngs
up to listen to any portion of
the spectrum in between.

Just for kicks, I found I
could lock the VCO at
23,250 MHz and tunc the CB

•

•

A top view of the assembled PC board. The 2 variable capacitors have extension shafts in place.

53

•

at pin 14 of the SN7400N to
ma ke sure it is between 5.0
and 5.5 volts. Some lCs may
draw more or less current
than others and require a
different dropping resis tor.

One consequence of oper
ating a VCO over a broad
frequency range is the drastic
change in the ratio of varac
to r capacitance to tuning
capacitance which occurs as
the circuit is tuned over its
operating range. At low fre
quencies, the diode capaci
tance is swamped by t he
variable capacitor, and hence
the diode has very limited
control over the freq uency.
At the high end, th e diode
dominates the tank circuit
capacitance and exerts far
more influence over reso
nance than the tuning capaci
tor. All this means is that at
the lower freq uencies, lockup
is far more subtle and re
quires careful adjustment,
while at the high end, just the
reverse is true. The VCO
snaps in wit h a vengeance on
the higher frequencies . Lock
up can also occur at frac
tional intervals and such
points become more pro
nounced as frequency is
increased.

During actual operation of
the converter, the technique
employed for setting the
VCO is quite simple . First set
the VCO to the desired fre
quency with the loop open .
Adjust the bias for mi d-scale
reading on the metcr and
close the loop. Carefully
search for lockup around the
desired frequency. As you get
close, the loop will capture
the VCO and the meter will
make a rapid excursion either
up or down. Once lockup
occurs, t he meter will follow
any slight tuning shift of the
variable capacitor. You can
also tell by listening to the
receiver whether or not the
VCO is loc ked . If you are
operating on a whole number
frequency, a birdie will be
heard at any whole number
dial setting of the receiver. If
phase lock has not occurred ,
you'll hear all kinds of birdies
up and down the band. Don't
forge t to check the bias
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- - after this, try a UART

RTTY

Scratchpad Memory

Circuit Descript ion

le i , a 555 t imer, is used as
a master clock. If used for
both, t he RAM plus a UART ,
it shoul d run at 16x t he baud
rate. If used for the RAM
memory alone, it should ru n
at the baud rate {e.g., 60

pro per baud ra te clock (e.g.,
45.45 Hz) is enable d to
advance a chain of SN7493
binary addressing counters by
8 per Bau dot character.
Synchronously , the start bit
(1), character bits (5), and
stop bits (1-1/2=2) are read
serially into the RAM data
input. Thus, a 1024 bit RAM
can store (1024/8) 128
Baudo t characters. To read
the memory content, t he
binary addressing counters
are clocked at baud rate, and
the RAM content is d isplayed
serially at the data-out pin of
the Ie. Means arc provided
for multiple or single read
cycles, resetting, and dis
playing t he hal f and full cycle
memory address with an LED
indicator.

Prin ciple of Operat ion

T he hea rt of the memory
system is a 1024 bit static
RAM and its appro pria te
addressing logic .

To write into the RAM, a

me manes such as used in the
UTA.

T he circuitry is designed
for use in combina tion with a
UART [c.g., UT-2), but may
be easily converted to run
without it.

T he RAM memory is
substa nt ia ll y cheaper, bu t less
f lexible then the FIFO type

times . The memo ry content
may be erased and changed as
desired as it is "volatile" - it
disap pears as the power IS

switched off and may be
overwritte n. If a fixe d
message is also desire d, a
ROM may be programmed
and added or substituted for
the RA M.

Thus amateurs who do not
have a tape reader may ty pe
and store a message and play
it an infini te number of

T his article describes an
erasable RAM memory

for RTTY application. T he
memory is meant to be
capable of storing 2 telety pe
lines (12 8 characters) of
Ba u d o t characters and
rea ding t hem out at mach ine
speed.
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Fig. 1. Master clock. RA M memory board, for Baudot ty pe RTTY character storage. "values shown are for 728 Hz (T6 x 45.45
baud). *"'Note: low == write; high «read.
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wpm = 45 .45 baud ). IC2, an
SN7493 4 bit binary cou nter,
may be deleted since it only
attenuates the clock speed
from 16x to 1x. It is only
needed if the clock is used for
a UART circuit at the same
time. IC3 , an SN7403 NAND
gate, enables and disables the
clocking of the binary
SN7493 addressing counters
(lC4,5,6) for the RAM . These
gates enable the clocking of
IC4 ,5,6 for the duration of 1
Baudot charac te r, t hat is,
t hey advance the ad dressi ng

cou nters by 8, and therefore
enable the seq uential writing
or reading of 7-1/2 (8) b it
Baudot characters. Th ere are
2 unused counter outputs,
which may be used for the
addressing of 2 fur ther
RAM s. IC7, an SN7473 flip
flop, decodes a stop pulse
whe n the RAM has cycl ed
through all addresses. One
half of IC8 , a 7403 NAN D
gate, pro vides the swi tching
for "rese t" and " multiple" or
"single" RAM cycles . The
other half of IC8 serves as

dat a input and output buffer.
T ransistor T l switches an
LED indicator "on" at the
half cycle mark and "off"
again at cycle completion,
thus providing some indica
tion of the cycle status.

If the circuit is not used in
combi nation with a UART
(e.g., UT-21. the IC3 gates
must be switched fro m an
alternate trigger circu it. An
SN74121 monostable flip
flop , with an accur ately
calibrated ti me constant of
(1/7.5 x baud rate), may be

used to decode the start bit
of a character and activate
the clocking gates (10) for
7-1/2 (8) cou nts.

The RAM scratchpad has
been used at my station for
several weeks. I use it to loop
CO messages or for copying
and replaying a couple of
tines of my partner's RTIV
transmission.

The circuitry fi ts easily on
a 3-1/2" x 5" board, and the
compo nents were purchased
for about $8 from James
Elec tronics, Ca li fo rnia . -

Neil Si pkes VE3E XA
2740 Marie se. # 28
Otlawa, Ontario
Can"d" K2B 7E6

- - darned good

O"'F R/BW=2Rs/( 2piFR · LEO)

lEQ=R2Cl

FR=1/12p'" LEQ ,CT I

Table 1. Design equations.

potent iometer. CL and CT
sho uld be fa irly high quality
mylar or polystyrene, and the
fo ur resistors, R, should be
matc h e d t o about 2%.
No minal values for Rs lie
between SDk and 300k.
Approximated design equa
ti ons are shown in Tabl e 1. •

Build

•
•

may be made switchab le to
provi de various bandwidths.
Provision can also be made to
tune the fil ter with a single

"'-"PUT ""'_
.0" 16 n . USE

" 'un .","A"Y' 0" en

.,.r 'l
•

-'Zv

lEQ _

• •...,

Fig. 1. Schematic. 850 Hz filter. R- 7.5k .

This CW Filter

can be used with a dual
supply (e.g., two 9 vol t
batter ies). Circuit 0 is con
trolled ent ire ly by Rs, which

T o el iminate the frus
trat ions of ORM and

avoid the high cost of crystal
filters, many hams employ
audio filters. Usua lly, these
take the form of passive net
works which are often lossy
and may requ ire hard-to-get
inductors. They are also vir
tually impossib le to tune at
these frequencies.

Such problems can be
solved through the use of
act ive filte rs . The filter sho wn
in thi s art icle is a single
se c t io n, par alle l-tu ne d
configurat ion whi ch uses a
n egative impedance con
ve r te r, or "gyrator," to
replace the induc to r. Basi
cally, the gyrator 's input
impedance is the inverse o f a
reactance placed in its circu it.
In thi s case , a capacitor CL is
gyrated from 0.0332 uF to an
effective inductance of 1 .87
henries . Values up to 100
henries and Os over 200 are
possib le with this circuit.
Unlike passive f ilters, th is has
a 6 dB gain at resonance and
virt ually a zero Ohm output
impedance. The circuit shown
has a bandpass of 8 5 Hz
centered at abo ut 865 Hz.
With the transformer shown,
the o p amp can provide
plenty of volume to dri ve
headphones. It opera tes from
a single supp ly of 12 volts but

Originally published in Ottawa
Amateur Radio Club Bullet in.
The Groundw" 'Ie, Ap ri l. 1975.
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tra nsmitter or receiver.
The inductor used IS a

standard Johnston 28 uH
unit. Various sur plus ty pes of
t he 18-33 u H size, such as
fro m the Command Set
series, are also usable. In fact,
it often pays to buy one of
t he old transmitters just for
the rotary inductors! With
300 p F capacitors rated at
1500 volts, just about any
antenna form can be handle d
up to the 500 Watt level from
160-10 meters. With 100 pF,
2000 volt units, a kW can
usually be handled from
80-1 0 meters. Towards the
other end of the scale, if one
is using a barefoot rig of the
1 50 Watt ca tegory, the use of
the reasonably priced and
more readily avail able
Ham marl und MC325M vari
ables (325 pF, 1000 volt) Is a
goo d choice for 160-10 meter
capability.

T he whole subject of
finding variable inductors and
capaci tors at "amateur"
prices for anythi ng above the
Q RP level could develop into
an article by itself. About the
best t hat can be said is that
bargain hu nti ng still pays off.
For instance, all the electrical
items for a 500 Watt level
matchi ng circuit could be
fo und for $18 at Fair Radio,
PO Box 110 5, Lima O H
4 5802. The items a surplus
house has in stock arc in a
constant state of flux, but
usually something suitable
can be foun d. Don 't overlook
the ol d BC-191/BC-375
t uning un its and t he previous
ly m en t ion e d A RC-5
(Command Set series) trans
mitters. They ofte n are avail
able at reasonable prices,
although the variable capa
citors/i nductors have odd
shaft sizes and call for a slight
bit of mech anical ingenui ty
to usc.

A matchi ng circuit us ing a
28 u H rotary inductor and
three 100 pF, 2000 volt
capacitors was housed in an
inexpensive 9 x 6 x 5 inch
enclosure (Bud CU1099). The
inductor was placed parallel
to t he lo ng side of the en
closure. The turns counter
assembly is simple but effec-

fe w construction ideas and
suggestions for housing a
wide range antenna matching
circuit at reasonable cost.
Dimensions are given for
one specific circuit, but they
can be scaled up or down
dependi ng on the specific
components used .

The circ uit described in
this article ' consists of just
four floating components 
three variable capacitors and
a var ia b le inductor. By
keeping these components
above gro und and providing
for thei r internal inter
con nectio n (programmi ng), a
variety of matc hing circuits
can be formed as shown in
Fig. 1. Each form can have its
par ticular advantage, de
pen ding upon which band
fro m 160-10 meters is bei ng
used and what form of an
tenna one is tryi ng to match.
The c ircuit possibilities range
fro m 'simple L networks to a
"trans ma tc h"-ty pe circu it.
Besides matching net wor ks,
t he co mpone nts can be inter
connected to for m sim ple one
section lo w pass, high pass, or
trap-ty pe filters for experi
men tal purposes. Th is fle xi
bili ty is often useful wh en
one wants to quickly set up a
t rap or other type LC circuit
for experimental wor k in a

SMALL
LOOP

power antenna matc hing
circ uit, especial ly one using a
rotary inductor, is that t he
construction cost starts to
soar quite rapidly if one is
forced to use a conventional
large enclosure and a front
panel turns indicator for t he
inductor. On t he other hand,
t he use of a contin uously
variable inductor is su perior
to a fixed, tapped inductor if
one wants to have a match ing
circui t which will acco m
modate a wide range of
im pedances on any H F band.
This article mainly presents a

I-CO"
1 (D1

~e-----f L:J__, TO 3
CAPACITORS

<0,

'"

' ~ ~

'"

A better, but less inter
esting, tit le for t his

article migh t be "a program
mable, compact, mediu m
power antenna matching de
vice." The London bus comes
into the affair because in
searching fo r a way to inex
pensively house an antenna
matching net wor k, we re
called the ticket dispensing
mac hines used by atten dants
on the Londo n buses - a
machine which they carry
wit h a large knob on one end.

One of the problems in
housing any me dium to high

effective for short antennas

London Bus Tuner

The

73 Magazine Staff

Fig. 1. These are some of the matching networks that can be
formed by the interconnection of four "floating" components
- a variable inductor and three single section variable
capacitors. Component values are discussed in the te xt.
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load and which provides a
clea r swr m inimum on the
coa x line bet ween the trans
mitte r and t he matching
ci rcu it will be the mo st
effic ient circuit to usc. To see
wh ich circ uit do cs t his is
easily facili tate d by logging
t he turns counter rea dings for
t he variab le inductor. -
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Fig. 2 . Compact construction o f (J medium power tuner in a 9
x 6 x 5 inch enclosure. (a) Top view without capacitors. (b)
Capacitors mounted on a p/exiglas strip, 'Wh ich in turn is
mounted abo ve the variable inductor by standoffs to the front
panel. Details are in the text.
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to be sim ultaneously rotated
to sim ulate a du al variable.
One can t hen try other
match ing configurat ions to
ach ieve the best tra nsfer of
power . Gene rally a good rule
of thu mb is that t he matching
circui t w h ich uses the
m inimum amo unt of in
duc tance to matc h into t he
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ADVA ElECTRONICS
BOX 4 18 1 1< . WOODSIDE , CA 94062
Tel. (4 15) 851-0455

R a d i o - Sh ack 2 74 -6 7 0 )
mo unt ed on t he rear inside
panel via an insu lat ing piece
of ple xiglas. Short pieces of
wire with spade lugs at eac h
end are t hen used to inter
connect com pone nts as de
sired . Only two 50 -239 coa x
receptacl es sho w on t he rear
outside of t he enclos ure . One
could, as an alternat ive to t he
above, bring o ut eac h co m
pon ent to bin ding posts on
t he rea r panel. But , since high
rf voltages may be encoun
tcre d, th is would req uire that
the posts be mou nted on a
piece of plexiglas which in
t urn is mounted over a cutout
in t he rear panel.

If one has som e pre-knowl
edge of t he impedances to be
matched, a specif ic match ing
circui t configuration ca n be
used immed iately. Otherwise,
the pi-netwo rk of Fig. 1(a) or
t he circ uit of Fig. 1 (c] a re
al ways goo d ones to start
wit h. Notc that thc "trans
match" circ uit of Fig . 1(c)
normall y uses a dua l var iable,
so t he two single variab le
capacitors used instead have

ADVA
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tlve (see Fig. 2). A 5 digit
left-hand dr ive veeder root
cou n t ( Bu rs te in-Applebee
#1 8A1507-3 at $1.49) has its
W' bel t d rive wheel driven by
a 2" belt dr ive whee l placed
on the rea r shaft extension of
t he in ductor. Th e 2" dri ve
whee l and rubber belt used
were junk box tape recorder
parts. Th e counter reads fro m
o to abo ut 600, and t his is
enough accurac y to ensure
rcsctta bilitv to a frac t ion of a
turn . Many ot her similar
mechanical tur n coun ters can
be used.

The three capacitors were
d irect ly mounted on an
approxi mately 8 x 2 inch
piece of ple xiglas . Th is plexi
glas plate was mounted to t he
panel of the enclosure wit h
regular metal har dware wit h
about a 1W' standoff fro m
the panel. Insulated sha ft
coup! ings were used on each
variable to com plete its in
sulation fro m t he enclosu re .
Leads from eac h com ponent
(# 16 or # 14 hookup wire)
were routed to a long barr ier
ter minal str ip (sim ilar to
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R ich Force WBIASL
Publica tions Editor

The WIBB Story

- - a visit with the king of 160

WIBB and the author atop one of Stew's towers, The tower
was built in the 1930s and is located atop the house on
Pleasant Street, Winthrop MA. Stew is indicating the way to
Europe.

73's new pu blicat io n about
the 160 meter band , The
Challenge of 160 Meters!,
quickly turned into o ne of
the most interesti ng days I

room, it was like taking a step
back in time. There in front
of us was the shack of vester
year - the type of place you
wou ld visualizc when reading
about the early days of radio.
Yet intermingled among the
... image eq uipme nt was a
modern up-to-date amateur
station.

Stew explai ned that t his
station was just one of three
he operates. It, howe ...cr, was
the oldest , and most of the
visible eq ui pme nt was built
around 1935. He had at that
t ime built transmitters for
every ban d from 160 through
2 meters and could, t hrough a
series of patch cords, QSY
from one band to another in
a matte r of seconds.

He demonst rated his first
transmitter for us. It was a
spark unit, and the noise was
deafening. In the corner was a
giant knife switch. Stew ex
plai ned that such a switch
used to be required for
lightning protection, and this
particular switch was used to
ground his 160 meter doublet
(which was fed with 600
Ohm open wire line). Next
to it was an all band tuner
which employed three vari
able capacitors, plug-in coils
and an rf ammeter in each
feedline leg.

Stew's two other stations
consisted of a smaller station

have spe nt since becoming
involved with amateur radio.

Wh at, you may ask, were
we do ing in Winthrop MA to
take a pict ure for a book
about 160 meters? Winthrop
is the home of 160 meters'
most distinguished and reco g
n ized ent husiast, Ste wart
Perr y W1 BB.

I spoke to Stew by phone
a few days before, and he
invited us down to take a
picture of some of his prize
QSL car ds. The car ds were
those he had used to o btain
the first DXCC certi fica te
issued excl usively for 160
meter operation.

As we drove up in front of
Stew 's house, it was no t hard
to recognize it as the home of
an avid ham. Besides the
numerous antennas on the
roof of the large Victorian
two story home, there was a
convertible parked in the
driveway whic h carried a
whip antenna with the largest
loading coil I've ever seen. In
fact, the cover for the coil
was made from an inver tcd
plastic trash pail. On the pail
was written W1 BB/160.

We were greeted at the
door by Stew Wl BB, a very
distinguished looking gentle
man, who escorted us to his
ham shack on the second
floor.

As we walked into the

!!!

--

"
•

W hat started out as a
simple journey to

Winthrop, Massachusetts, for
Stan WA1 UMV and me, to
take a picture for the cover of

58



I•
II

•

I

I
(

and ending wit h the antenna.
Other questions dealt with

quenc y waves were generated,
starti ng at the power lines

Wh ip antenna mounted on W188 's auto. The loading coil is
covered with a plastic trash con. Stew worked mobile on 160
meters for over 25 years, lISing both AM phone and CWo
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around 500 mete rs, bu t no
one really knew the exact
frequency. The estimate was
based on NAD, wh ich used to
cal l Stew on ce in awhile to
ask that he Q RT because he
was inte rfering with t hem.
They were operating near 500
meters. The first contact
Stew had was with Eddy
O'Toole, his next-door neigh
bor, which was follo wed by
others with people in the
neighborhood.

After a whil e, licenses
started to be issued for radio
o pera tion. And as Stew puts
i t, " Those with licenses
would squeal o n tho se with
out them." So he decided to
get one. He went to the
Customs House in downtown
Boston and took the test. It
consis ted o f a 5 word per
minu te code tes t, whi ch you
had to pass before taking the
written e xam. The written
part was all essa y-type ques
t ions and covered theory,
rule s, and regulat ions. One
part o f the exam was to draw
a com pl e te diagram of a
sta t ion , including a receiver,
tran smitter, and an ten na
system. Another question was
to explain how radio fr e-

Several of WI88's transmitters buill circa 1935. These transmitters could be switched from one
to another in o matter of seconds.

in his bedroom for those late
night openi ngs and a larger
sta tion a t the site of the
Winthrop water tower , where,
in add ition to operation for
th e Winthrop Emergency
Rad io Net, for which he is
radio officer, Stew has per
mission to conduct some of
h is 160 meter tes ts. The
tower braces Stew's 160
meter inverted vee beam 265
feet above the ocean's sur
face.

While Stan took pictures
of the shack and QSLs, Stew
and I went int o the ki tchen,
where , over a cup of coffee, I
found out how Stew Perry
W1 BB had, over a period of
65 years, come to be o ne of
the best known and respected
gentlemen of the "gentle
men 's ban d. "

The Perry famil y has lived
in the same house o n Pleasant
Stre et since Stew's birth in
1904. When Stew was 8 years
old , his interest in radio was
kindled by a neighbor. As he
te lls it, one da y he was play
ing in hi s backyard when his
next-door neighbor Eddy
O 'Toole, who was always
inte rested in scient ific things,
called him over to sho w off
his new crystal radio. Stew
listened and heard dot s and
dashes. Eddy explained they
were coming fro m the Boston
Navy Yard (NAD) and were
talking abou t a large sh ip
which had rece ntly sunk.
Well , t he ship turned out to
be the Titan ic, and the
incident was the start of
Stew 's interest in radio. Of
cou rse he wanted to make a
rad io, and Eddy told him
how to do it. All he needed
was a Quake r Oats box, some
wire, a slider, and a galena
crystal. So he went to Bin 's
Rad io in Boston and pur
chased the ma terials, and it
wasn't lo ng before he was
listening to NAD.

It was right after this that
Stew managed to o bta in an
ol d Fo rd spar k coil and get
o n the ai r himsel f. In tho se
days, no one had a license, he
explained , and he signed the
call 55, wh ich are his first
two init ials. Stew thin ks th ey
were opera t ing some where
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The large knife switch in the corner of WIB B's station on
Pleasant Street. The switch was used to ground his 160 meter
al11enna for lightnin(/ protection. Next to the switch is an
attband antenna tuner.

Some of WI BB 'S swilchable transmitters built around 1935, as
well as his spare tube collection. In the forefront on the
bottom shelf is one of his original spark transmitters from
1912. A demonstration proved the noise from this unit to be
deafening.

suc h t hin gs .l~ Leyden jars
and mud capacitors. Ste w
sai d it W,I' an casv exam if
you knew abou t radio . As
luc k wou ld have it, he passed
the exam o n the same dav
WM was decla red the begin
ning of Worl d W,1r I. He was
issued his operator's license,
but no t a st.nlon license.

Alter the war , word came
dow n tha t station licenses
were to be issue d. Stew
though t tha t it woul d be nice
to get IAA (at that time W
prefixes were not used), 50 he
got up at 4 o'clock in the
morning and went to the
Customs Ho use only to fin d
that others had the same idea
and were already in line. As it
turned out, he was issued
1BB, which he has held ever
since.

At that time hams were
given the frequencies of
1750-2000 kH/, the fore
runner of todav's 160 meter
band. According to Stew,
they used to try to operate .IS

close to the bottom of the
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ban d as they could but the
spark t ransmitt ers were so
wide that a signal on 160
met ers cou ld be heard from
100 meters to 250 meters.
Hams tried to sharpen their
signals by using a helix auto
transformer, which consiste d
of a tan k coil of abou t 15
turns an d a variable li nk of
about 7 or 8 tu rns, but it d id
not help very much. Signals
were never sharp until the
advent of the vacuum tube.

Whilc it was Illegal to
operate du ring Worl d War I,
Stew studie d and managed to
obtain his commerc ial radio
license. As a resul t of t his
license, in 1920 he went 10
sea as a commercial operator,
operating in the 500 meter
band. His life at sea was to
last, on and off, for the next
SIX years.

In 1932, the 160 meter
trans-Atlantic tests began.
These tests were sponsored
by a group of Bri tish hams,
including G211 and G2PL,
and were conducted every

S a t ur day m o rnin g at
European sunrise. Ame ri can
hams would ca ll for the fir st
five minu tes past the hour,
and then listen while the
Euro pean hams would call for
t he nex t fi ve minu tes. When a
contac t was made, the calli ng
schedu le would stop. At this
time no one tho ught of
counti ng countries - just
getti ng a trans-At lan tic con
tact was exciteme nt enough.

After the tests had bee n
con ducted for a few years,
hams did start counti ng coun
t ries. In 19 35, W1BB listed
Belgium as coun try number
1, after receiving a QSL fro m
ON4 NU. Others also started
counti ng, includi ng W1LYV,
W21 V an d W2EQS .

By 1968, 33 years later,
S te w had confirmed his
l 00 th cou ntry with a card
from CE3CZ in O1i1e. He
no w has 139 confirmed on
160 meters alone.

Stew says it's no w easier
to work DX on 160 , du e to

the fact that more is kn own
abo ut the band . We have
better antennas and better
rece ivers, and propagat ion is
better under s t ood. For
example, in the beginning no
o ne co nsi de re d ope ning
du ring Ame rican sunsets. All
D X wa s worked during
European sunrise. Bu t no w it
is kno wn that the band al so
opens for a couple of hou rs
after the weste rn sunset.
Antennas have al so cha nged.
Early ha ms used Ze pps and
hor izontal doublets. Now we
fi nd that verticals, inver ted
vees and inverted L's work
better as t ransm itting anten
nas. Also, it is now known
what countr ies can be worked
on 160 and schedules can be
made.

As to the type of antenna
Ste w woul d suggest for 160
meter work, he says an in
verted L type with a goo d
ground system is the simplest.
And he stresses a good
ground system. The inverted



W1SB 's secondary station location, showing the position of his inverted vee beam strung from a
water tower 265 feet above the Atlantic Ocean.

Stewart Perry Wl BB, whose station has been in use since 1912. Stew holds the first DXCC
issued for exclusive 160 meter operation.

with the elimination of
Loran).

To express how a shift in

starting point of 1750 kHz.
He had hoped that the band
would be left as it stands (but

-••

.'~"'..

He was surprised to see that
they proposed the 160 meter
band go back to its original

L, he explains, is nothing
more than a to p-loaded verti
cal. In stressing the po int
about the ground syste m, he
uses the example of ZE7J X,
w ho need e d to wor k
Australia. He started with a
few grou nd ra dials and kept
adding more and more.
Before he ach ieve d his goal,
he had buried mo re t han
16,000 feet of wi re but had
kept the ante nna the same.
Stew has a ground syste m
wh ich he installed in 1940. It
consists of 7 ' X 4' zinc plates,
connected together li ke the
spokes of a wheel, wi th the
anten na in the center.

As for receiving in a quiet
area, a resonan t antenna such
as a slopi ng dipole or a verti
cal is suggested by Stew.
Ho wever, in a no isy area t he
beverage antenna is best. A
beverage antenna is a long
long wire termi nated with a
resistance for directivity . It is
run close to the ground and
does remarkably wel l. Experi
ments have also been con
ducted while running the
beverage a ntenna under
ground and underwater. Stew
has used an underwater
beverage with a length of
150',6-7 ' below the su rface.
He says the results were
spotty. KV4FZ has achieved
great success with an under
water beverage 300' in length,
4 -6" below the surface .

Stew sees a bright future
for 160 meters, marked by
increased activi ty. As long as
the newcomers abide by the
unwrit ten rules and observe
the " DX window" (an area
h isto rically reserved for
foreig n statio ns fro m
1825-1830 kHz), the band
should offer many hou rs of
enjoyment to hams.

Asi de fro m his accom plish
ments on 160 meters, Stew
also wor ks other bands and
has the ca pabi lity of going on
any band from 160 to 2
meters. He seems to wo rk 20
meters the most, ofte n checks
into 80 meter nets, and gets
on 40 occasionally.

Ste w's reactio n to the
recen t FCC proposals to be
offered to WARe is that they
look very well thought out.
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freq ue ncy ma kes a dramatic
change in the propagation of
signals on the 160 meter
band, Stew re lates the sto ry
of HB9CM. It see ms that
HB9CM was work ing a sta t e
side station on 1827 kHz and
received a signal report of
RST 449. He decided, for
experiment's sake, t o go up
to 1995 kHz to see if h is
signal stre ngth wo uld change.
He came up to an RST 57 9.
And that, Stew says, is some
t imes t he difference bet wee n
the top and bottom of t he

band when the MUF is just
r ight. "And," he adds, "we
used to all try to stay as close
to the bottom of the band as
possible. In those da ys, it was
thought the lower frequencies
were the bes t for OX."

As to the proposed 187 5
meter band which the FCC
will include in its recomme n
dations to WARC, Stew does
not sec it be ing anyt hing like
160 meters. He th in ks t he
band, if it is ever approved ,
will be more akin to two
meters in its ra nge and appli-

cation.
A fte r c o n cl u ding my

discussion with Stew, we all
departed to the site o f his
stati on at t he Winthrop water
tower . Stand ing on top of the
cliff next to his two clement
inverte d vee beam antenna
265 feel a bove t he Atl antic
Ocean, Stew stretched o ut his
arm a nd sa id , " That wav's
Europe." He moved his arm
an d said, " That's North
Africa." He move d it a litt le
more : "And tha t 's South
Africa ." It was a site to make

any OXe r 's hea rt gree n wit h
envy. Here was a man who
did what many had thought
was impossible. He managed
to be the first to work 100
cou ntries on 160 meters,
after 33 years of operation.
For Stew, though , I'm sure it
was not bard, because he
enjoyed every minute of it. It
is o nly right that a person
who feels so muc h goo d for
somet hing should excel at it.
He is a real gentleman from
a mo ng those on t he "gentle
men 's band," 160 meters.e
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• ICS Socketed
• Push button Switches on Main PC Board
• Open chassis for Easy Assembly

Meter : Auto polarity and overrange ind io
cator. 11 Meg. Ohm input impedance.
Four overlapping ranges on AC·DC volts
and current to 11(V and 1 AMP and five
ranges On ohms to 1 Meg. Ohm. 500%
ov arrang e capa bility, except current.
Accuracy : 11 %, :1:1 count DC, :1:1 .5%,:1:1
count AC and Ohms. Counte r: Same as
sec-e.
CAPACITANCE COUNTER

UN CORP.

•

Size lOW x 3-t12H x 9 0

Size 7W x 3H l( 80
:1:1 % :1:1 count l :l:1 pfd. below 100 pfd.l
Four ra nges from c-eo farads to 'i-l!veral
thousand microfarads. Features crystal
umeeese reference for stability. Auto
cyc ling.

SUPER VAlUEI

Cily~ Slate_ _ _'7 ip_ _

$2.95 Postpaid (U.S.)

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

crue D ISCOUNT 15% (MI N. 10 COPIES)

MAIL NOW Kl1
EncIOSe(l is my 0 Chec k n MO lor S2.95
Please sen(l me 1977 AmareurRad io Equipment
Directo ry .
Name _

Addres" _

Send For Your Copy Today!

Featuring ham rad io equipment of over
60 manufacture rs, contains descriptions ,
pictures, speci ficat ions & prices .. ,
no advertisements! A must addition to
ever y ham lib rary. (136 pages)

CRYSTALS FM·28 HUSTLER ANT'S TOUCHTONE PADS FM·76 03 1A

KLM ANT'S

n•

[IIH
MARK 3

25 WATTS
144 -148 MHz

.25 uv RECEIVER

ONLY
$359.95

FACTORY DIRECT

FM..28

CRYSTALS

-tl!J!l'l Communiutions Corp.

208 Centerv ille R oad, Lan c aster, Pa. 17603
T o ll fre e sales & serv ice. Ph one 800-233-0250

In Pa. call 717-299-7221 c o llect.

POWER SUPPLIES

Call Cle~~ TOLL FHEE today for detail s
on this su pe r h 2-lUeter Syn thes ized F:U
'I' r unsce lve r and other Cleg;.! VHF l..-orluet s
and accessories. .
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FOR VHF RECEIVERS

2Yali EA.
ANY FREQUENCY _000 5%
IMMEDI AT E DELIVERY

SOUNDS INCREDIB LE, DOESN'T
IT? Yet this is the equivalent of all
you pay when you order ou r fre·

quencv synthesizer which dupli
ca tes crystal f req ue nci es for use
from 140 ·180 MHz in 5 k Hz steps,
using the crystal formula Fe = Fs
·10.7 divided by 3 (other formulas

a re also available). T here are 8000
separate frequencies ins tantly selec
t able from a digital thumbwheel
dial and all of t hem are 10 times
more accurate than the standard
.00 5% crystals you've been buying.
Why pay $5.00 or more and wait
weeks for delivery every time you
need a new frequency when you
can have all you'll ever need in our
synthesizer which sells for a mere
$179.95. Order by phone and we'll
deduct the price of the phone call
and ship your order COD in o ne
day. Call us at 2 12 -468-2720
Monday through Friday, 9 AM to 5
PM. For more details and photo of
our synthesizer see the January
1977 issue of 73 Magazine.

VANGUARD LABS
196-23 Jamaica Ave. ,

Hollis , New York 11423
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Batteries

The rig sits on top of the
battery pack, as you can see
in the photos. Thi s nicad
pack has ten "0" size cells all
strap ped to gether and puts
out 3.5 Amperes for a solid
hour. With 150 mA receive
current (all dial lamps o n)
and 2.2 A transmi t draw for
10 Watts output, the pack
runs all day and night in
regu lar service without a
recharge. If you don't want
the rig to sit on top of the
ba tteries, you can lay them
en d-to-end alongside the
transceive r inside the case.
Hopefu lly , you'll find a case
thick enough for this - but
mine worked great with the
batteries at the bottom.

"C" size nlcads will last
nearly as long on a charge.
but you' ll be working them
harder and they may poop
out just when you need them
m o st. Alter na t e e nergy
sources are the newer get-cell
batteries, which have no
nicad " memo ry" effec t, and
are somewhat less ex pens ive.
Lead acid wet cells are usable,
and are someti mes available
at Olson El ectro nics, flea
markets, and sur plus houses.
Some battery manu factu rers
are li sted at the end of this
art icle. I imagine that if you
could find a small motorcycle
battery, it wou ld work fi ne.
A two Ampere-ho ur rate at
one hour is about minim um
for useful, long 'single-charge
life fro m th e battery power
source.

Connect ing the battery to
the t ransceiver is not that
much tro uble, obviously, but
tak ing a little more time to
add a switch and connector
makes the porta-pak more
versat ile. I used a small 3

F .. xCVR

Fig. 2. Diagram of the right angle coax connector and the case
with its 19 inch antenna counterpoise.

$2.00 . These things are
usually vinyl covered card
board, stitched up as in the
photos, and are surprisingly
rugged. If you reall y want to
be creative, have your local
sweet young th ing, wife, or
even yourself thro w together
a custom job out of leather.
Be sure to pu t a strap o n it so
you can sling it over your
shou lder - an d don 't forget
to leave roo m for the bat
teries !

The FM transceiver, in my
Instance, was a bit too large
for the cassette car rying case,
so 1 exten ded the cove r flaps
and used velcro as a secur ing
devi ce. Velcro is th at material
with zillions of littl e hooks
on one surface and an equal
number of loops on the o ther
so that when you press the
two toge ther, they st ick. A
couple of small pieces (20¢ at
the local fabric shop) ho ld
very tenaciou sl y and can be
sewn, glued, or stapled to the
case. Vel cro is much easier to
use and is just as st rong and
reusable as snap fasteners or
buckles and st raps. Besides, it
makes that sat isfyi ng " rip"
whe n you go to o pen the
case.

The Case

The case for the rig IS a
slight ly altered cassette tape
recorder affair (yo u used
your recorder for slow scan
an yway, now here's where
the case can come in). It
origi na lly measure d 28 by 19
by 7.5 em, o btained at a local
flea market for less than

The Rig

The first thing you need is
an FM transceiver, of course.
My Icom IC-22 A is shown in
the photos; any of the
standard power 10 Watt rigs
(Midland, Heath , Standard,
Cenave, etc.) could work as
well. Even if your power
house runs 25 Watts out, it
may have a low power mode
which can be modified to run
5 or 10 Watts. Alternately, a
home brew or module-type
kit built rig, like the VHF
Engineering units, could be
made portable this way .

their belts anyway - so a
shoulder strap rig is just as
" ha nd-held" as theirs is!

Fig. 1. Schematic of power switching for the portable rig. C 
charger goes 10 jack for charging nicaas; £ - 12 V power 10
jock for external supply; B - battery connected to FM
transceiver.

,

A n e asv to car ry
por table pack for your

two meter FM rig is a great
asset for any ham : to kee p in
touch at work, o n hikes,
during walk-a-tbons or o ther
public service events, an d just
to have mo re fun wi th ama
t e u r radio. Fortunately,
making a decen t and rel iable
por table carrying case, with
s elf-con tained ba t t eri es
(recha rgeable, of course ) and
antenna, only takes a bit of
scrounging and care.

You'll notice th at my
efforts culmi nate in a rig that
ru ns ten Watts output, not
the usual 2 or 3 Watts of
ot her portabl es. However, it
isn' t exact ly hand-held , nor
docs it weigh a co uple of
pounds (the porta-oak t ips
th e scales at 71/2 lbs.]. But the
advantages far ou tstri p the
d ra wb acks: much greater
power output to hi t the more
distan t repeaters reli ably, no
great outlay of cash for
another tra nsceiver (you use
your present mob ile rig), and
the fact that most othe r hams
I've seen carry their HTs on

- - it's possible with this rock crusher!

Ten Watts On 2

Rick Ferrenn WA 6NCX!l
14 Divinity Ave. #17
Harvard University
Cambridge MA 02 J38
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Left-front view showing antenna, power jack, andswitch.

-

Right-front view showing microphone clip.

pole, 3 position rota ry swi tch
to either connect the rig to
the battery, hook the rig to
the external power jack, or
connect the battery to a
charger via the external jack.
Fig. 1 shows the swi tchi ng
setup, and the mo unting
arrangement is visible in the
photos. The external power/
charge jack can be epoxied to
a carefully cut hole in the

side of the case, while the without having to remove
rotary switch is mou nted con
ventio nally. I suppose that if
there were more room in the
carry ing case, a charger coul d
be built in. However, I found
that the 12 volts available at
the case's power jack when
swi tched to the "charge "
posi tion is useful for running
lamps, HF QR P gear, or other
equipment from the nlcads,

them from the casco

Close-up with top cover flap lifted.
Power switch and antenna wiring. Notice counterpoise wire
running from 50-239 down far inside Corner of case,

65



Coax connector with battery sitting in the bottom of the case. Close-up o f transceiver rear panel with coax connector.

Antenna

The antenna connection is
about the most difficult thing
to accomplish, since the rig
si ts upended on the batte ries
and the an tenna jack st ic ks
out of the transceiver's rear
panel. Adding a coax elbow
and associated connectors
made the IC·22A jut too far
out of the carrying case, so I
made connections to a
sawed-off banana jack and an
old fuse-clip holder, resulting
in a very shallow right angle
coax connector. See Fig. 2
and the photos for more
information. I fou nd that
solid #14 or #16 insulated
wire worked best for 1Y2
inches between the home
brew connector and the
RG-58/U coax, preventing
the fli msy coax braid and
ce nter conductor from
breaking off at the connector
while the rig shifts around

slightly in its case. Use heat
shri nk tubing around the
solder joints. At two meters,
the connector is a bit lossy
(10-15%), but it's the best
solution to the problem of
keepi ng the porta-pak as
compact as possible.

I mounted an 50 -239
antenna jack at the side of
the case, and used a coax
elbow here so that a rubber
duc ky, 19 inch whip, or
external antenna can be
screwed on. When I fi rst used
t he portable rig, I was
disappointed in the resul ts
because of the poor radiation
efficiency. However, when I
ran a 19 inch counterpoise
wire f ro m t he 50 -239
gro unde d mountin g ears
down around the bottom of
the case, resul ts improved as
much as 20 dB! So the whip
or helical antenna now acts as
the radiating end of a vertical
dipole, much more effective

than the antenna al one stuck
on the end of a short length
of coax. Handle-talkie owners
might try th is tr ick too, since
it really improves signal
strengths. The wi re does n't
seem to bother anything
when the por ta-pak is hooked
up to an external antenna,
since it is connected to the
shield of the 50 -239.

Results
I've been using my port

able ten on two for nearly six
months now, and have con
sistently out-talked an d out
performed belt- mounted HTs.
I didn't have to lay out $30
for an external mike, either!
Once I worked several San
Fran ci sco Bay Area repeaters
from Yosemite National Park
- and was fu ll quieting wi th
the 10 Watt power level (l
al so had about 5,000 fee t of
hei gh t). I never have to
remove the rig out of its case

when used in the car or
home, thanks to its provisions
for external power and anten
na. And, there is no problem
with car theft - I take the
porta-oak with me!

I've been to plenty of club
meetings, amate ur flea
markets, and ham get
toget hers with this little
system, and if the interest
ge nerated in it is indicative of
a universal appeal, many
more will be built. I hope this
article helps with some
general guidelines and ideas,
so you can more easily bu ild
your own 2 meter FM super
porta-oak. •

Two Rechargeable Battery Manu·
fa cturers:

Elpower Corporation, Subsidiary
of Eldon Indust ries. Inc., 2117
South Anne Street, Sa nta Ana,
Cal ifornia 92704, i7 14)
540-6155.
Gates Energy Products, lnc., 1050
S. Broadway, Denver, Colorado
80217, Attn: George Sahl.
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AX- l0 TR AN SMITTER AM-1A RCVR MODEM

BROADCAST
DUALITY
PERFORMANCE

* Aptron Laboratories
Box 323 Bloomington IN 47401
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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 Radio Amat..", Prelixes!
• Radio Amateur P,el ixes by Countries!
• ARRL Pho neti c A lphabet '
• Great Circle Bearings and Charts!
• Internat ionol "0" and "z" S igna ls!
• Worl d Standard Time Charts!
• Internahonol Postal In/o rmation'
• World Preli. Map!
• F,C,C, E.aminotion Po ints'
• Where to Buy'
• Telegraphers' Abbre.iat ions!
• OX Operat ing Code!
• AA.R.L. Countr ies list!
• At Your Service - Amateur Radio Dealers!
• OSL Manage rs Around the World!
• World Wide OSL Bureaus!
• Census of Radio Amateurs 0/ the Wor ld'
• Telegraph Codes'
• AMSA T _ Oscar Users Directory!
• Slow scee Television Di,ec/ory!
• Reciprocal Lice nses'
• Hawaii Included'
• Many Other Features!

PLUS SHIPPING

$13.95

The U.S. Callbaok has over
300.000 W & K listings. It lists
calls, license classes, names
and addresses plus the many

valuable back-up charts and
references you come to expect
from the Callbaok.

$14.95
PLUS SHIPPING

Spec ialize in DX? Then you 're
looking for the Foreign Callbook
with over 250,000 call s, names and
addresses of radi o amateurs out
side the USA plus many valuable,
additional features of interest to
the DX'r.
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UHF SWR Indicator

•

% meter band (=:::500 MH z).
Distributed capaci ty between
the long coupling loops and
the inner coaxi al cond uctor is
excessive.

The diode rectifier char
ac teristics become more
important at the higher fre
quencies. The position of the
pickup loops with regard to
spaci ng, direction and
concentrici ty must be very
carefu lly aligned if their elec
trical characteristics are to be
as similar as possible. Once
aligned or positioned , the
loops must remain rigidly
affixed if a level of confi
dence in the indicator is to
remain.

If the coupling loop is to
be a small percentage of a
wavelength 0 /20 or about 5
percent), a length of one inch
is about the maxi mum to be
considered. If the indicator is
to be used with low power
transmitte rs (lh to 2 Watts).
the loop should approach the
one inch length. For high
power t ransmitte rs, the loop
may be as short as 1/8 of an
inch. Th is is that portio n of
the loop that is paralle l to the
coaxial cen ter conductor.

The coupli ng [oops for m a
circu it wi th a resistor such
that the mutual cou pling is
positive (+) in on e case, and
negative (.) in the other. The
same effect could be obtained
if a single loop was used for
sampling, then rotated 180
degrees. and then sampled.
Inspect ion of the equations
that follow wi ll show this is
taken into account.

That portion of the loop
paralle l to the center conduc
tor and the resistor form a
th ird component. the dis
tributive capacity element C.
See Fig. 1.

The output rf voltage eo is
made up of er and em' A
voltage divider is formed by
distribut ive element C and R.

T here are man y inexpen
sive standing wave rat io

indicators tha t are listed as
good up to two meters and
do function well. At f re
qu en ci e s above approxi
mately 150 megahertz the
results leave somethi ng to be
desired .

There are several valid
reasons wh y the swr indica
tors are inadequate. In order
to have good sensit ivity at the
lower frequencies (80 me
ters), th e coupling loops used
for fo rward and reflected
wave sampli ng are usually si x
inches long, and are close
coupled to the cen ter conduc
tor of the tr ansmissio n line. If
the sampli ng loops are short
ened and loosely coupled,
then the sensitiv ity fo r the
lower frequencies is greatly
redu ced .

Another reason for poor
opera tion is that the coupli ng
loops required for low fre
quency operation represent
almost a quarter wave at the

W. E. Parker W8DMR
2738 FJoribundd Dr.
Columbus Off 43209

The line may be left connected in the transmission line, and
the meter box conveniently placed on top of the transmitter. Fig. 1.
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The h inch copper water pipe transmission line mounted in a
minibox with components attached.

Then ,

The edges o f the button bypass capacitors have been soldered
directly to the line. The 39 Ohm resistor is in the middle. A
heat sink should be used when soldering directly on the
diodes.

line (due to the forward and
reflec ted wave respectively).
Fig. 2 shows that eve n thou gh
E, is zero, Er and Ef are st ill
presen t.

::============1 S~ ORTE D

The equations show that the
rf voltage fro m the loop
before rectification is direc
tional and proport ional to the
voltage in the trans mission

It should be reme mbered
that vr d uring the next few
eq ua tio ns represe nts the
reflec ted voltage; it shou ld
not be con fused wit h e-, the
voltage across resistor R.

The n,and since jwC equals l /Wc,

and if R is much less than Xc.

,,"~BJE
R + x,

Fig. 3. UHF swr indicator.

Fig. 2. Diagram o f voltage standing waves on transmission line.
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The minus sign is because the
reflected wave travels in the
opposite direction.

I = If + Ir

eo ~

ef + er ef - er
jwM • } "

20 20

jwM
( 2efl

2 0

eo ..

ef + er ef . er
jwM I •

20 2 0

jwM
( 2 er l

20

where

There arc two cases to
co nsider : (a) when the resis
tor is toward the load; and
(b) when the resisto r is
toward the source . So, sub
st ituting fo r E and I in th e Co
equat ion for each case,

eo = jw ( CRE±MI l

jw ( E M ±MI } ~
20

er ~ REjwC

em =, ~w (±M~

by induction.
The sum of er and em IS

(factor ing out jw)

jwM i.§.. ±J)
20

Another relationship must be
established before again sub
stituting in the rf output volt
age equat ion for eo' It is
important to note capital
let ter E is used to designate
the line voltage .

The voltage E ataoy point
on a transmission line is the
sum of the forward and re
flected voltages, or

The directivity of the indica
tor, its ab ility to discri minate
between the fo rward and
reflected wave co mponents,
depends upon the relation
ship CR = Mil o, where lo is
line impedance .

Substituting for CR,
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Fig. 4. Ratio ofdiameters to line impedance.

Fig. 5. Typ ical vswr meter
scale.
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t ransmissio n line, firs t in one
direction and then the ot her,
un t il the two sets of rea dings
are al most identical (except
reversed). Once obtained,
place a drop of quick-drying
model cement at each of the
sampling loop exit leads.
wi thout disturbing their
placement. Fig. 5 is a ty pical
meter scale.

If the 1 N21 Bs and resis
tors have been matched even
with the hu mble ohmmeter,
and the parts layout is reason
ably symmet rical , litt le effort
should be required to posi 
tion the pickup loops.

The line and meter may be
mou nted together in a larger
single box if desired . It may
also be desirable to use a set
of connectors in the intcrcon
nccting cable to inser t an
extension cab le when needed
to provid e remote readings
during backyard antenna
matchin g scsstons.

The direc tivity of thi s ind i
cato r, and its abil ity to dis
cri minate be tween for ward
and reflecte d wave compo
nents from 50 MHI to 500
MHl (and maybe even high
er) , is excellen t. The use of
type N fi ttings is recom
mended for frequencies above
500 megahertz . -

establish clearance so that the
pin can be freely inserted
fro m the rear side of the
connector.

T e mpor ar ily slide the
copper tubing and loop sub
assembly over the center
conductor with the fi tti ng
previously connected to one
end. De t e rmine th rough
inspection the proper length
the center conductor should
be to permit the recently
removed center pin to slide
into the fitting with the
slightly enlarged hole without
protruding. The fitting must
also butt against the end of
the outer copper line. After
the proper length has been
determined, solder the pin to
the center conductor.

Make two rings about 3/8
of an inch long by cutting the
ends off a standard copper
elbow or coupler section.
With all burrs removed , the
rings, line, and end fittings
are ready fo r solderi ng. A 250
Watt gun or iron will speed
the assembly.

If the asse mbly is to fit
inside a ready-made minibo x,
the box selected and the
length of the line should be
compat ible . The box will help
keep the sam pli ng loop fro m
being d isturbed once posi
tioned . A ~ inch hole in each
end of th e box is requi red,
with one hole sli ght ly elon
gated , so that when the box
ends are sprung back slightly,
the line assembly may be
inser ted. The assembly of the
rest of the componen ts is
straightforwa rd.

To adj ust the loops, the
line should be inserted into a

AWG, with thi n wall insu
lated sleeving added, main
tains its shape better than
stranded wire for the sam
pling loop . With 3/8 of an
inch lead prot ruding out of
each hole, temporar ily bend
each load so as to make the
loop captive. This will help
prevent the loop fro m slip
ping out of position during
the faste ning of the end
fittings.

Solder the end of the
conductor selected for the
center lead to a mica-filled
50-239 coaxia l fitti ng. Other
types of fi tti ngs such as the N
or the BNC may be used, but
different mechanical arrange
men ts will be required .

The other 50-239 fitt ing
requires mod ification if no
oth er holes are to be drilled
in the outer copper tubin g.
The mod ification consists of
removing the center pin of
the connecto r. Depending
upon the brand and vintage
of the co nnector, some pins
are removable by a simple
"C" ring clip . Others have a
rolled-in ridge for fastening,
etc. After the pin has been
removed intact, use a drill to
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T o acco m mo date the
sampling loop, drill three 1/8
inch diameter holes % of an
inch apart in the copper
tubing. Form the insulated
sam pling loo p, and insert the
leads thro ugh the three holes.
Single conducto r, tin ned , #22

Construction Details

A length of copper water
pipe is used fo r the wave
sampli ng section of the trans
mission line. The use of
tu bing helps to mai nta in a
c on stant line impedance,
keep the inner field distortion
to a minimum, and radiation
leakage down. For the center
conductor, a #7 or a #3 AWG
copper wi re wi ll provide a
line impedance of 75 or 50
Ohms, respectively. Thin wall
model buil der's brass tubing
of equivalent a.d. was used in
construct ing the indicator in
the art icle. Sec Fi gs. 3 and 4 .

The freq uency limits of
the indicator are exceeded
when resistor R is not very
much lower than distributive
element C, and when mutual
inductance M is not nearly
purely reactive.
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Raymond Barnum WA4M FT
Homer GA 30547

At Last!

A 10m Band Plan

Table 1. Channels 7 through 79 could be pre-empted for
emergency net traffic, should the need arise.

lar schematic and should give
the same result, though I have
no t tried it. If yo u have dif
ficul ty, con tact another ham
who has had some successful
ex perience modify in g com
mercial gear. The detailed
con version of a variety of
these rigs is beyond the scope
of th is art icle,

The purpose of this art icle
is to propose a way in which
converted CB ri gs can be used
on one of the ham bands th at
is apparentl y under-used and
in danger of being lost to
amateurs, The idea has po
tential, bu t is obviously not
com pletely worked ou t If
you have objections to this
proposal or suggestions on
how a better system can be
set up , by all means put them
on paper and send them to
either the editor or myself.
Certainly the establishment
of such a pub lic service ori
ented commun ications sys
tem wou ld attract favorab le
press coverage and the ama
teur's use of the rf spectrum
would be given added justifi 
cation. -

CB radio•

the receiver and t ransrr utu ng
circuits must be peaked for
best sensi tivity an d power
ou t; my Radio Shack Mini 23
required no other changes.
My other CB rig (Royal
Sound Model 336) has a si mi-

requires a- -

Channel Frequency Proposed Use

1 28.965 Calling & Distress
2 28.975 Emergency Traffic
3 28.985 Emergency Traffic
4 29.005 N"
5 29.015 N"
s 29.025 N"
7 29 .035 Local Rag Chew
8 29.055 Local Rag Chew
9 29.065 Local Rag Chew

10 29.075 L ocal Rag Chew

" 29.085 Local or OX Rag Chew
12 29.105 Local or OX Rag Chew
13 29.115 Local or OX Rag Chew
14 29. 125 Local or OX Rag Chew
15 29. 135 Local or OX Rag Chew,. 29.155 Local Of OX Rag Chew
17 29. 165 Local or OX Rag Chew
18 29. 175 Local or OX Rag Chew
19 29. 185 Local or OX Rag Chew
20 29.205 OX Only. Short Contact
21 29 .215 OX Onl y . Sho r t Contact
22 29.225 OX Onl y, Short Contact
23 29.255 OX Only, Short Contact

can be found by consulting
the schematic or by looking
at the or igi nal crystals in the
rig. The rep lacements can be
ordered from a manufacturer
l ike International Crystal.
Once the changes are made,

H ere is a plan to use CB
rigs on 10 for a worth

while purpose . If a large num
ber of amateurs go fo r the
idea and equi p themse lves
wit h a converted CB rig, the
result could be a real feather
in the ham's cap.

My plan calls for the con
vers ion of the so-called
"synthesized" 23 channel rigs
to operate with 23 channels
on 10. These channels wou ld
have uses designated for them
as depicted in the accom
panying chart. Rag chewing,
DX, and rou t ine net opera
tion would be possible with
this system, but the real value
of it would be seen in a
communications emergency .

Where the Citize ns Ban d
could be expected to be al
most useless in a real emer
gency due to th e immense
numbers of un disci plined op
erators that inhabi t its chan
nels, the training and disci
pline of hams could be ex
pected to yield a very ef
fec tive local communications
system . Because of the fairly
low expense involved (com
pared, say, to 23 channels of
coverage on the six or two
meter bands), there shou ld be
quite a few hams who would
provide themselves with the
capabil ity to part icipate in
the system.

The rigs themselves are al
most ideal for th is use; they
are small, light, all solid state,
and made to operate on 12 to
14 V de. Most have noise
limiter circuits and are very
adeq uate receivers. Con
version for the pl an presented
here can be accomplished in
one evening fo r arou nd thirty
dollars (the cost of six new
crystals). To make the con
version, one needs a sche
matic (usually supplied wi th
the rig), a so lder ing iron fo r
small work, and t he ability to
iden tify and work with basic
electronic components. Most
hams are so equi pped.

The conversion involves
changing 6 crystals in the rig.
These crystals are in the 37
MH z range; each is to be
replace d by a crystal whose
frequency is exactly 2 MHz
higher. The exact frequenc ies
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Ho w Does It Work ?

By refer ring to Fig. 1 and
Fig. 2, one sees that si mply
by pressing RESET, the
ad dress counter is preset, the
cou nter chain is cleared, and
the clock is disabled. Now, if
a storage of "event times" is
desired, RUN/R EAD must be
at RUN, FREE RUN/ ME M
must be at MEM - and don't
forget to select the range with
the S-5/1 0 switch. After the
device is reset, watch what

to demonstrate the theoreti
cal relationships between dis
tance, speed, acceleration,
mass, and t ime, I decided
there must be a better way.

In the t rue Spi rit of
engineering, I went home and
(With t ime off from home
work) worked feverish ly on a
solution to the above-men
tioned farce . "This can be
done wi th digital logic," I
grunted , since I am a hope
lessly confirmed logic freak.
So ... I whipped out my
battered TIL data book and
started scrawling those funny
looking symbols. The next
day I discussed it with the
physics teacher - and was
commissioned with $45 to
build it for the school.

Enough about why
what's it supposed to do?
Briefl y speaking, the device
wi ll time several even ts with 2
digit resolution using either 1
or 1/ 10 second acc uracy. The
ti me elapsed for an even t
since init ial triggeri ng (t = 0)
is both instantly displayed
and written into the memory.

At presen t, an operator
must trigger the circui t manu
ally when an event occurs ; an
automatic t riggering o ption is
planned to be added soon.
After all the events have
occurred (up to 16 ti mes may
be stored), the ti mes of the
events may be read out at the
o pe ra tor's conve n ience.
(Sound li ke a stopwatc h? It is
- in a remote sense .] Also,
fo r those who li ke blinking
lights, a free run mode is
available which sim ply cou nts
off seconds or tenths of
seconds o n the display.

A It er o bse rving the
dubious meth od used

with a crummy timer by my
high school's physics teacher

C ro w-flo ck r.chnology

MeMORY
TIMER

double check--

gravitational laws

•

Marshall Jose WA3 VPZ
5455 Crowflock Court
Columbia MD 21045

Event Timer

With Memory

...
The metalworking for the front panel was done with a drill and with flat and triangle files.

•
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Top view. Quite 0 mess, but judicious use of color-coded wires simplified debugging
enormously .

ICs furt her on down the
power bus unless effectively
bypassed. (A good rule to
follow is to assemble the
boards and then sol der the
capacitors on, every two ICs
or so.] Just another ounce of
prevention , folks.

Because the readouts have
no limi ting resistors and
because of other shortcuts,
the current demand hovers
around 900 m A. T he
LM309 K 5 V regulato r runs

n est, but the technique
worked an yhow.

Two points that must be
stressed are that power and
grou nd buses must be heavy
gauge wire, and that a .0 1·.1
microfarad capacitor must be
connected with short leads
between +5 V and ground
every few centimeters along
the power bus. The reason is
that TTL ICs generall y create
garbage on thei r supply lines,
and this garbage can confuse

Fig. 1.
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structed on t wo breadboards,
a nice master-slave arrange
ment that mini mizes space
require ments and (usually)
in terconnections. The proto
type boards were wi red li te r
all y point to point; that is,
wiring was done by soldering
the wire directly to the two
points concerned - using
insulated wire, of course.
Upon completion , the under
sides of the boards would
confuse a rat looki ng for its

happens when the MAN
TRIG swi tch is hit : The $-R
FF is set, enab ling the clock,
and the address counter is
incremented to 0000 binary.
Meanwhile, that delayed one
shot, triggered, just sits back
for around a mi crosecond ,
waiti ng for the address
counter to ripple through.
When the address is stable ...
bam ! goes a 1 microsecond
negative going pulse on the
write line, the data shoots in
the memory and appears on
the readouts a li ttle while
later!

Subsequent triggering ini 
tiates the above nonsense
again, with the exception that
the clock is not enabled,
si mply because it already was
in the init ial triggering, and
since then has been toggling
away at the decade counter
cha in .

To read, th e reset swi tch is
pressed, and the READ/RU N
Switch is set to RUN, opening
the write line. The t imes are
then read out sequentially
from the memory on the
display.

In the FR EE RUN mode,
the write line is disabled
aga in , but this time t he
memory WR pins see the
gated clock. In this fashion,
the memory is used as an
exotic "latch," updating the
output of the last two decade
counters to the displays one
thousand times a second. The
address on the memory In

this mode is irrelevant.

Construction

The acqu isi t ion of compo
nents for this project was
quite an exercise in penny
pinching. Exactly $45 was
spent after the parts shopping
spree. Note that the parts
include the case, transformer,
breadboard , ICs, etc. - in
oth er words, every thing
needed . The spacers used to
mount th e boards were made
from copper tu bing - cut,
constricted, and tapped for
4-40 screws. The interconnec
tion wi re was pulled from an
unused mult i-condu ctor
cabl e. Talk about being
cheap!

The electronics were con-
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Fig. 2.

Side view showing stacking of boards and cable ties made of cotton string.

moderatel y ho t, not scorch
ing, but sti ll stays in spec. In
fact, the regulator is ra ther

hard to destroy , in that it wi ll
shu t itse lf down if too hot.

The debugging equipment

consisted of a Dumont 304·H
oscilloscope , a cheapie YO M,
and a homemade logic probe

t ruly n ot an expensive
t roubles hooting lab.

A final remark abou t con 
struct ion: The finished ap
pearance wi ll onl y be as good
as ho w carefully one builds it ;
the number of tools in the
tool box does not necessarily
determine the final appear
ance.

What's It to Me?

It could not be said what
one could possibly use the
ti mer for. Ho wever, it ob
viously has applications other
than as a pecu liar converse
tlon piece. Not on ly did it
win honorable mention and
an SR-' 1 calculator in the
Balt imore Science Fair, but
also buildin g it and learning
from my mistake s while de
bugging it was half the fun.

If you build it, I encourage
you to add embellishments
and change it if you like .
Since the circu it itself reflects
man y features o f TT L tech
nology , you'll learn from it.
Make it a creative pro iect . w
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microwave components

Sheet Metal Brake

metal shop will do, but it will
suffice for most tasks.

OUTS cost less than $10.00
to build, will handle a l OW'
bend, and works quite well
on the stock normally used
for electronics enclosures. It
bends alumin um, whet her
"soft" or "hard," galvanized
iron stoc k, copper, and so
for t h. It was built with or di
nar y tools - no thin g more
exo tic t han an electric hand
drill and 8·32 and l4·20 taps.
We advise t he use o f a drill
press, if you have one, but it
is no t impe rative ; further,
you can do without t he taps
if you don 't have t he m.

We built our brake out of
5 feet of 1 l4 " angle iron,
obtai ned fro m a local har d
ware store, a pair of 3" butt

to identify the major parts of
our sheet metal brake. Wc 're
frank to say that we could
fi nd no reference which
wou ld tell us t he real tech
nical names of these parts, so
we made some up and believe
they will suffice.

First, there is the bed, on
which one places the piece of
sheet metal to be bent. The
work piece is firmly clamped
to the bed by means of the
shoe, which holds the work
accurately in place, and pro
vides a radius against which
the bend is made. The actual
bending is accomplished by
means of the bar, which is
hinged to the bed. To the bar
must be attached a device of
some kind to provide the
leverage necessary to make
the bend. Tha t 's where our
6" bolt comes in. And, by the
way, when you do get to the
hardware store, pick up a
cou ple of extra hacksaw
blades. You'll need them!

Let 's go on the assumption
that you are building the
brake out of 1W' angle iron,
as we did, and to t he same
dimensions. And, by the way,
it doesn 't have to be 1l4"
angle; it could be some other
size, but probably sho uldn't
be less than 1" . Use what you
can conveniently get. In any
case, you'll need a piece five
feet long. Select it carefully,
looking especially at t he ends,
which often get deformed
when a longer piece is cut up.
You'll want a piece that is
entirely straight and true.
When you get it home, cut it
into four pieces. Two pieces
should be exactly 18" long,
one exactly 12" long, and the
fourth what's left over - a bit
less than 12", because of the
saw CUIS.

Put the two 18" pieces on
a flat surface, back to back,
so that they form an inverted
'IT". Temporarily clamp
them together with a couple
of small "C" clamps, then
turn over the whole assembly
and put it in a vise, clamping
it securely at the center.
Viewed from one end, the
two pieces will now form a
"T", and the upper surface of
the "Til should be absolutely

hinges, two dozen 8·32 x
3/8" machine screws (half
flat head and half round
head) , a 3/8" x 6" machine
bolt, with two nuts and a
lock washer to fit, and two
Y4-20 x 2W' eye bolts, with
nuts. If you do not choose to
tap the 8·32 holes, you'll also
need lock washers and nuts
for the 8·32 machine screws.

Now, before you run
down to the har dware store
and buy all t his stuff, read
th rough t he rest of the
article. Furt her along, we'll
suggest a couple of possible
modifi cat ions which , if you
can arrange thorn, may sim
pl if y things considerably.
Also, t hcy'll mean your pur
chases will be a bit d iffe rent.

Let '5 take a moment no w

build- -

Howard A. Bowmdn W6QIR
SB72 Wesr: 77lh Plece
Los Angeles CA 90045

T he ham who builds his
own equipment often

winds up with one final prob
lem: What kind of a box do I
put it in? Small cabinets arc
not always easy to fi nd,
especially when one considers
pro blems of size an d appro
pria te configuration, and the
d i ff i c ul tics o f "shoe
horning. "

Th e answer is to ma ke
one 's own cabi nets, each
custom designed to fi t the
project it will house. The
device to be descri bed in t his
arti cle wo n 't do everything
tha t the brake in a sheet
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Fig. 1. Enough metal is cut out (shaded areas) 10 allow room for the hinge pins and surrounding
metal.
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extending t hro ugh both bed
and shoe. Then wing nuts
might be used for clam ping.

The final task is to provide
some leverage for making the
actual bend in a piece of
sheet metal. We accomplished
this by mounting the last
piece of angle - the one
slightly less than 12" long 
to the bar. It was damped to
the bar and seven No. 29
holes were drilled in a stag
gered fashion across the
length of the angle. The
clamps were removed and the
holes in this last piece were
tapped with an 8-32 tap.
Holes in th e bar were th en
redrilled to pass th e 8032
machine screws, an d cou nter
sunk so that the flat head
screws wou ld be flush with
the surface of the bar .

If any screw heads are
slightly coc ked, they should
be fil ed flush. If problems
st ill remain, all is not lost.
Wh en a piece o f metal is to be
bent, a thin sheet of paper or
plastic slipped between the
wor k piece and the surface of
the bar will pro tect it.

fro m each end, drill through
both the shoe and the bed
with a No.7 drill , which will
accept a %-20 tap. Remove
the shoe and redrill the two
holes in it to clear the %" x
214" eyebolts which will be
used here as clamps. Use your
%-20 tap on the two holes in
the bed. Run a nut about }il"
on each eyebolt before in
stalling it, and you will find
tha t the combination will
clamp the shoe firmly to the
bed.

Again, if you are not going
to tap th e holes in the bed,
you will fi nd it necessary to
devise an alternate method of
clam ping. Later on you will
see that we attac hed th e
brake to a piece of 2" x 2"
lumber to afford a means of
holdi ng the bra ke in a vise or
clamping it to the work
ben c h . From this, o ne
method of providing a clamp
for the shoe th at suggests
itsel f would be to run long
quarte r-i nch bolts through
the wood mount, with nuts
bet ween the mount and the
brake bcd, bu t with the bolts

J----- _

Photo snows how ends of pieces of angle iron arc hocksawed
out to provide mounting for hinges.
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with its countersunk ho les
toward th e pieces of angle.
Moreover, each hinge shoul d
now lie flat, with the hinge
pin and surroundi ng metal in
the slot you have just hack
sawed out.

Securely clamp each hinge
in place and center punch o n
each leaf of eac h hinge three
locations for your 8-32 round
head mou nting screws. These
locations shoul d be rela tively
close to the hinge pins, yet
far enough away to clear the
screw heads, an d the nuts, if
you intend to use t hem.
While the hinges are st ill
clamped, dri ll out the th ree
ho les with a No. 29 drill,
wh ich will accept an 8-32 tap.
Wh en all hole s are drille d,
remove t he hinges and redr il l
the ho les in th e hinges onl y
with a No. 18 drill , whi ch will
clea r t he 8-32 machine
screws . If you 're goi ng to use
lock washers and nuts , you
can drill with the No. 18 to
begin with. If you are using
t he d r ill-and-tap method,
with t he hi nges off, you can
now tap the ho les in the be d
and in the bar, and then
remount the hinges. F ig. 3
shows how the hinges mount .

Next job is to moun t the
shoe. It is posit ioned atop th e
bed, as shown in Figs. 2 and
3, and is a 12" piece of angle.
Carefully align o ne edge of
the shoe wit h the juncture of
the bed and bar, and clamp it
in place. Then , about W' in

Fig. 2. End view ofprincipal assembly.

flat across both pr eces of
an gl e.

Now, take a good look at
one of the hinges you have
bought. Probably eac h lea f of
the hinge wi ll have three
cou ntersunk ho les in it. Ho w
ever, you're not going to use
the hinges as the manu fac
tu rer intended. If you d id,
the hinge pin would not be
axial with the juncture
between the bed and the bar.
To attain this axial condition,
simply flop the hinge over,
and thereafter ignore the
holes made in it by the manu
facturer.

One hinge is going to be
mounted at each end of the
two 18" pieces of angle you
are working with. Further,
the axis of each hinge pin
must be in exact line with the
juncture between the two
pieces of angle. Line up each
hinge carefully, and mark the
pieces of angle for cuts which
will clear the hinge pin and
surrounding metal on each
hi nge. These cuts, made with
a hacksaw, don't have to be
super accurate, but they must
remove enough metal fro m
the vertex of each piece of
angle to al low the center
portion of the hi nge to drop
in, leaving each leaf of the
hi nge flat against its respcc
l ive piece of angle (sec Fig.
1). In our case, we had to
remove about l,4" from the
vertex of each piece of angle
to a depth of about 3-1/8"
from each end.

Once thi s hac ksa wing is
fi nished, so is most of the
hard labor. Reali gn the two
pieces of angle as before, and
put them back in the vise. Put
each hinge in its posit ion and,
as before, carefully align its
pin with the juncture li ne
be tween bed and bar.
Remember also that eac h
hinge goes on upside down,
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Fig. 3. Hinge positioning and location of bending lever.
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hol d the brake securely wh ile
it is in use. We simply used
wood screws to at tach t he
bed to a piece of 2" x 2"
lu mber a bout t wo feet long.
Wh en not in use, the bra ke
may be store d in an obscure
corner. To use it, we sim ply
clam p the 2" x 2" to t he
be nch with a pair of large
"C" clamps, or hold it in a
vise. •

PholO shows half of a cabinet produced with the broke
described.

bar , it will have to be ground
or filed off, to prevent
marring the wo rk.

Even mo re attract ive is t he
idea of subs ti t ut ing a piece of
channel for t he bar , and
perhaps eve n for t he bed.
This would obviate t he usc of
screws, welding, or any o t her
means of attach ment.

As indicated earlier, some
means must be devised to

•

abo ut W' , put t he end of t he
bolt through the 3/8" ho le,
and secure it on the inside
with a lock washer and nut.

lt is at this point that a
couple of attractive alterna
tives suggest themselves. Note
that when this last piece of
angle has been attached to
the bar, these two pieces
form an inve rte d "U", as
shown in Fig. 2. Since t he
means o f attac hment is un
Importan t, so long as it is
sturdy , the t wo might be
welded together, if you have
access to welding equipment.
Note, however, that if any
portion of the welding bead
extends above the face of the

"0

- .
. ';2 .. - ~ .-
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Here again, if the buil der
docs not wish to tap the holes
for t he 8·32 mounting screws,
he may drill the holes to dear
them and usc lock washer)
and nuts on the under side. If
this is done, precaution
should be taken 10 drill the
holes in positions so that
there is room for the nuts on
the underside of the angle.

The fina l ste p is 10 add t he
3/8" x 6 " machine bolt to
the outer face of the piece of
angtc we have jus t attached to
the bar. Sim ply find the
center of the outer face of
that piece of angle, and drill a
3/8" hole through it. Run a
nut on the machine bolt

Pete Walton VE3FEZ
42J Leder Street
Ancester, Onrano L9G 2Z9

mmeter

as

current

e

- -

measure curren t flow. Since
most tra nsistor ized gea r is
powered from a battery pack
of some sort, a ll you have to
do is stick a piece of double
sided printcd circuit board
between any two batteries. as
shown in the diagram.

Touch the t wo me te r leads
to each side of the PC board
and there you have it 
insta nt cu rrent rcading wi th 
o ut cutti ng and solde ri ng any
wires . •

.....,...
o

H ave you ever wanted to
measure the current

fl ow of a particular transis
torized device that is sitti ng
on your workbench?

1f you are like most of us,
you are basically lazy and
sometimes bypass this im
portant step, due to t he
inconvenience of brea kin g the
power lead and t hen having
to rcsolder it again.

Here's a really easy way to

..OT_

news

Fig. 1.
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SURPLUS
P S
0 U
W P
E P
R L

Y
BARGAIN

+ 5V@7A - 12V @ 2A
+1 2V@2.5A +180 V @ 150 rna
+3QV @ 200ma (unregulated )
-6.2V @ 25ma (no adj. pol)

Brand new, made by CDC for
m ic roprocessor term inals. 11QVAC
in, regulated and adjustable DC
outputs. o vervcrteae protected +5,
-12 . Power status s;gnal. Fan.
Schematic. Original l ist $600+.
From stock, UPS paid, custom foam
box, guaranteed .

$50.00

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

,

AT ROHN YOU GET THE BEST

D,vision of Unarco lnduslrJes, Inc
P.O. Box 2000, Peoria, Ill inois 6160 f

Unarco-Rohn

R4
"

Do nOI altempt to ra is e ant en n ll or
ante n na sup port near power Ilnes
You can be KILLED.

If you have a Rohn 25G
Tower, you can convert it to
a Fold-over by sim ply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
wo rk comple tely o n t he
ground when insta ll ing o r
servic ing antennas or rotors.
This eliminates the fear of
c l imb ing and work ing at
heights. Use the tower that
reduces the need to climb.
When you need to "get at"
your antenna ... just turn
the handl e and there it is.
Roh n Fold-overs oller un
beatable utility.

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

.,.

• •y
•

WiN A fREE PRE-AMP
WOW! Just think of it! For eveoy 100
P...... mp. ""' sell bet .....en now and
August 31, 19 77 ..... will ha.... a draw 
ing and refund Ihe purchase p rice to
the luc ky winner. You can'l gel beller
odds for winn ing anywhere , and th.
mOr. pr. ...mps you order, lhe bettef
your chance of winning, Actually.
nob<>dy loses becau... if you bUy a
Vangua rd Model 201 pre ...mp. YOU w;1I
ha .... the be$t pre...mp money can bu y.
The same pre...mp is now in u,e
t hro ugllout the wo.-Id in soph isticated
installations like weather ,tat ions and
rad io astronomy. Our p,e ...mps are
chosen for their low noi.. (typicall y
2.5 dB@l15OMHzl.high\lOin (30 dB
@ 150 MHz). and excellent stability
(....e use RCA dual'9"te MOSFETs).
Pho,,", your orde, in today for thet
pre'amp you've been wanting to buy
and we'll deduct $1.50 for your phone
call and ship the order COD bY air
parcel post within 2 dav•. The Model
201 i. availeble tuned to any frequency
between 5 and 260 MHz (be .ure 10
specify) with a 3% bandwidth and your
clloi"" of BNC or RCA conne<:tor •.
Ope,ate. on 12 V de @10mA.

Phone: 212468·2720 S29·9~

Va....guard
Labs

196-23 JAM AICA AVE.
HOLLI S, N. Y. 11423 V1

ELECTRAVALUE INDUSTRIAL
BOX 464

Cedar Kn olls, NJ 07927
(201) 267-1117
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Will iam L. Reeve WB 9DVV
335 North Elmwood Lane
PaLatine IL 6006 7

- - low angles are great for DX
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preven t corrosion at the
joints, it is suggested that
they be sealed at their ends
with a bead of aut omotive
grommet sealant or vin yl
electrical tape.

When the three lengths of
condui t were fastened to
gether, I prepa red a vertical
support using a 4 foo t length
of 2 " x 4" redwood. Four 2"
s t a n do ff insulators were
mounted o n the redwood
suppo rt, and equally spaced
from o ne anot her, beginning
at approximatel y o ne foo t
from o ne end. A fift h stand
off insulator, whic h may be
of smaller size, is attached at
the free end. The o ne inch
conduit sec tion is then fas
tened to the ends of the fo ur
insula tors using loops of 3/4 "
perforated metal st ripping
which is available in most
hardware stores (see Fig. 2 ).
To prevent the conduit from
sliding down through the
loops when the finished an
tenna is elevated, pan head
scre ws are inserted through
holes in the loops and fas
tened to the bottom cond uit
sect ion.

Since the finished length
o f the three tele scoped sec
tions of conduit is approx
imately 27 feet 4 inches, it
will be necessary to add an
adjustable base loading co il to
enable the fin ished antenna
to resonate properl y at var
ious frequ enci es. One end of
thi s co il should be fastened to
the bottom end of the one
inch conduit section, and the
other end is fastened to the
unused standoff insula tor (see
Fig. 3). An 50-239 coax
fitt ing sho uld be mounted o n
the lower end of the redwood
suppo rt , near the end o f the
loading coil faste ned to the
standoff insulator, by means

a sliding fit. By cutti ng a
couple of t wo inch lengths
off the ends of the 3/4"
sect ion and slitting them
lengthwise, I was able to
exp and these small sec tions
to fit around the end of the
remaining length o f 3/4"
condui t as shims, spaced
abo ut 8 " from o ne another
(see Fig. 1). Th is shimmed
end, with th c help of a litt le
elec tr ically conductive lubri
cant , was easil y forced into
one end of the 1" conduit.

T o insure elec t rical co n
tinuity and to prevent sl ip
ping of the two sect io ns, I
drill ed radial holes through
the two joined secti ons at the
shim locati o ns and inserted
heavy pan head sheet metal
screws.

The same pro cedure was
follo wed in telescoping the
1 /2 " conduit into the other
end of th e 3/4 " con dui t. To

a good dipole antenna, I
deci ded o n a ground mounted
vertical. Now, the handbooks
are replete wi t h vertical an
tenn a designs, but few ever
suggest means for bu ilding an
unguyed, fr ee-standing co n
figurat ion by using eas ily
obtai na ble material s. I re
called that when I had first
gotten on the a ir as a Novice,
I bu il t myself a hom e brew
rotatable dipole for 15
mete rs. You may recall this
o ld ARRL Handbook design,
which ut ilizes two ten foot
lengths of 1 /2 inch thin wall
electrical conduit mounted
on a sho rt length of 2" x 2"
redwood with standoff in
sula tors. I felt this same type
of construct io n should work
in home brewing a vertical.

I found that thin wa ll
electrical condu it of 1 ". 3/4",
and 1 /2 " would telescope
into one another, but not with

Try a Conduit Vertical

E ver since my Novice
days, not all that many

years ago, I've bee n spendi ng
most of my time on t he air in
search of that increasingly
e Iu sive critter known as
" OX". However, with the
serious decli ne in the sunspo t
cycle and somet imes total
lack of OX on the air dur ing
this past year, I found I was
spending more t ime in good
o ld-fas hioned rag chews. As a
result of workin g some sta tes
on bands I'd never work ed
them on before, I became
interest ed in tr ying to achieve
5 Band Workcd All Stat es.

The first prob lem I had
was in gett ing back on the 80
meter band. After upgrading
fro m Novice, I had sold o ff
my 18 AVQ allband vertic al
in favor of a beam wi th wh ich
I set o ut to chase OX. Having
not h ing reall y s u i t a ble
enough from which to stri ng

aN

Fig. 1. Fig. 2.
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Fig. 3.

Craig c crsenc WA60AA
233 Florence Dr.
Aptos CA 95003

- - convenient and cheap

The IC-PC Connection

of a right angle metal bracket.
A short length of wire, to
serve as a coil tap, is run from
the center conductor of the
S0-239 coax fitt ing to the
desired resonance spot on the
loading coil, and soldered at
each end. The tap location on
the loading coil is a fi t-and
try operation after the an
tenna is erected and placed
on the air, the object being to
fi nd the tap loca tion which
gives the lowest swr at the
desired operating frequency.

If you intend to use t he
antenna for more than one
operating frequency, you will
need to have a small clamp
connec tion on the tap wire
which will allow you to move
its location on the loading
coil. If your station includes a
tra ns matc h or similar
mat ching device, you may
eliminate the loading coil and
si mply run your ta p wire
directl y from the coax fi tti ng
to the lower end of the one
inch conduit. Load ing of the
ante nna is accomplished by
si mply tunin g the transmatch

H aving become en
veloped in the d igital

mania , and breadboarding
many circuits, I came across a
problem that I'm sure many
have stumbled across. As the
projects became more com
plex, I found the wires
comi ng off the perfboard it
was constructed on more
numerous. This becomes a big
headache when modi fying the
circui t and having to un
solder, then resolder, all those

for lowest swr.
Having completed assem

bly of the antenna and its
support, it is a si mple matter
to fasten the redwood sup
port with If-bolts to a pipe of
at least 1-1 /2" diameter
driven into the ground a
minimum of 4 feet . Get some
help in elevating the antenna
and mounting it on the pipe,
however, because it is not a
light wei gh t antenna, and you
will very likely break the
ceramic standoff insulators if
it falls to the wound.

As with any vertica l an
tenna, a network of rad ials
should be securely connected
to th e grou nd side of the
50-239 coax fitt ing at the
base of the anten na. A few
eight foot ground rods, also
connected to th is ground si de
of the coax fitting, should be
d ri ven into the ground
eq ually spaced from one
another o n a 12 " rad ius from
the support pipe.

Th is ante nna has been in
operat ion at our home QTH
for nearly a year and has

darn wires. A cheap, but easy,
connector was the only way.
Not wanting to spend all my
time hunting around for the
right type of connectors, I
decided to gamble and sent
off fo r so me o rdinary
" So ld ertail Standard" IC
sockets hoping the y would be
easy to modi fy. Luckil y they
worked out quite well, and
I'm surprised no one has
thought of it before. Since
from 8 to 24 pin (and

stood up well to windstorms
with no dama ge . We have
managed to obtai n man y of
the QSls needed for 5 BWAS
on 40 and 80 meters using
this antenna , and it has also
operated well on 40 and 80
meter OX in the most recent
CQ WWO X co ntes t. It has
also perform ed adm irably in
acq ui ring those states needed

greater) tC sockets are easy to
latch on to, the quanti ty of
wires coming off the board
presents no problem. Here's
how it's do ne.

First, that socke t pops
apart by snapping off the cap
or top sect ion, leaving you
the base or bottom section.
Those things you're picking
off the fl oor are the pins. The
pin holes in the cap need to
be drilled out wide enough to

for the Bicentennial Worked
All States Award.

If you want a good an
tenna for 80 and 40 (and
other bands for that matter) ,
the electrical conduit vertical
is a cheap and effect ive way
to go, especially if you don 't
have the room, or inclination,
to string up one or more
dipoles. •

accommodate the wid th of
the wire, and the pins have to
have the formed spring con
tacts bent apart so the wire
can slip dow n between them.
The pins are a litt le difficult
to work with, so be patient ,
and whatever you do don 't
do this over a shag rug
because the only way to fi nd
a lost pin is the hard way,
barefoot and unexpected .

To put it together, just
thread the wire(s) throu gh
the cap, strip off 1/16" of
insulation and solder to the
pin. Once all the ot her pins
are completed, slide the pins
back into the base and sl ide
the cap down until it snaps in
pl ac e. Fini ! When using
ribbon cable, the end product
loo ks good enough to use
these connectors on the
finished project when laid out
on etched circuit board. Since
" Soldertail Standard " socke ts
when used as the male con
nector won 't plug into a
"Low Profile" socket, you
will have to use the "Solder
tail Standard" for both male
and female. w
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in the ad dress and bit posi
tion s. Old toggle switches
sometimes ha ng up an d toggle
later. This could ruin a
PROM. I lost one that way
even though I had checked
and d o ubled-checked the
switch.

Remember that there are
two configuratio ns for
double-thro w toggle switches
(something that even the
catalogs don't always men
tion ). Some switc hes have the
" ON" position co incident
with the toggle hand le, and in
others the han dle is oppos ite
the "ON " posit ion. Wiring
will be made more di fficult,
bu t be sure to ins tall the
switc hes so the positions of
the toggle handles mean the
same thing. A quad NAN D
gate and two 2N697 tran
sistors may be used instead of
the dual peripheral driver. A
resistor of about 470 Ohms
should be placed between the
outputs of the gates and the
transistor bases . Be careful in
usin g a lower value of drop
ping resistor to get mo re
brilliance if you substitute
LEOs; the OUT (device under
test] may have to sink too
mu ch current. An SE 9300
fami ly transistor may be sub
stituted for the MJ E 1103 (it
must be a Darlington type).
Be sure to prov ide heat sink
ing for all three voltage regu
lators. The zcner d iode clamp
at VR3 wil l overheat and fail
if pin 3 of the regulator is left
ungrounded for an exte nded
period. An additional l-shot
and LED may be used to see
if the l-sbots in the circuit
are functioning. See page 84
of Radio £lectronics Maga~

eine for June, 1976.
Referring to page 26 of

the Signetics manual , the
timing diagram below the
circu it diagram indicates the
action ini tiated by the f ive
'l -shots. However, mo re infor
mation is needed to full y
explain the operat ion . See
Table 1. CR1 ·CR 3 are the
diodes in the base circu it of
02 (2 N222 2). 0 1 contro ls
the 15 volt input power to
VR2_ Q3 an d Q4 are the
subs ti tu te d 2N697 t ran
sisters. 0 3 controls ou tput of

OU T " ..
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builder might benefit from
my labors.

The Schottky pro grammer
is comp licated and cost ly
when compared with the
si mpler programmer usuall y
used for home programming
of the 8223 {e.g., RTTY
Journal, February, 1976,
page 9). Also, the program'
mer wil l no t be used often, so
the average ham will loo k to
avoid buyi ng parts. Be sure to
check all switches to be used
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t he 82S123 (3·state out put).
Eviden tl y a short rise time
and a cont roll ed amount of
fusing curren t are required to
completely and permanent ly
fuse the lin ks in a Schottky
PROM . Five I-shots are used
to automat ically pulse three
param eters of the PROM. A
h u rr y -up version of the
circuit was put toge ther and
it works just fine. No con
struction detail s are included
in the manual, so a potent ial

Table I. Programmer timing dtaaam.

- - now build those projects using one !

An 82523

T he 82S23 is merely the
Schottky version of the

8223 programmable read
o nly memo ry which has
become po pular in home
built amate ur radio equi p
ment. A year ago the 8223
was plent iful on the sur plus
market. Now, however, the
supply is drying up because it
is no longer manufactured (at
least not by Slgnetlcs Corpor
a tio n]. Be ing an experi
me nt e r , I bou ght t he
Schottky type PROMs when
they were offered at the same
price as the 8223. I was in
tr o u b le immediately. My
programm er was the usual
simple type the circui t of
which has been published in
several ho bby magazines.
Even by using a fusi ng
potential of 15 volts and no
current limit ing, I could not
blow the links.

A Solution

A cha nce acqurs mon of
t he publi cation , Signetics
Btpotor Memories (cur rent
issue, no date), led to a
solution to my prob lem.
Among other thin gs, the
man ual shows a circuit for
programming the 82S23 and

• 2

R. M. Stevenson WB2CZL
J 8 Compass Courr
H un t ingron N Y 11743

PROM Programmer!



Fig. 1. Pulse catcher, Radio Electronics Maga zine, June, 1976.
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for the non-Schottk y 8223.
Indu st rial users of PROf..1s are
not always so luck y with
thei r exo t ic, automatic pro
gramme rs. One $8,000 ma
chine will program the 82S23
but not the 8223. There are
substi tutes for the 8223 and
82523 but caution is advised;
there arc subtle differe nces.
For instance, in some uni ts,
the outputs are programmed
from " 1" to "0 " instea d of
from "0 " to " 1" as in the
8223 and 82523.

A review o f other pro
grammer circuits in the Sig
netics m anual makes it
apparent that a "universal "
programmer could be bu ilt to
program at least all of the
Slgnetics PROM s of this type.
A u niversal programmer
wou ld make an exce llent club
project. In addition to auto
matic identifiers for repeaters
and RTIV, the impact of
microprocessors is beginning
to be fe lt by al most everyone.
As more "software" becomes
available, operator s will want
some of their sho rt routines
stored in "firmware." •

"
' ~:DC

,
", ." ~

,*ID~'
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Fig. 2. "Simpler" programmer circuit.

2. Set BIT switches to
the N.C. posit ion .
3. Insert OUT.
4. Any LEOs that are
lighted indica te blown
links a t address 00000.
5. Chec k at her ad
dresses as appro pria te
by set ti ng the AD
DRESS switches. (Do
Not Touch The Bit
Switches.)

Operat ion

Programming the DUT is
pure simpl ici ty, but attent ion
to detail is e nforced just as in
any programming.

1 . Set ADDRESS
swi tches.
2. Actu ate required
BIT switch to blow the
link.
3. The LED will light .
4. Actuate any rema in
ing switc h for logic " 1"
at that addre ss.
5. Set next address and
cont inue.

Cond usio n

Th is pr o gramm er for
Scho ttky PROMs works fi ne

I n a s mu c h a s the se
memories are irreversi bly pro-
grammed, the un it sho uld be
checked each time it is used
(DUT not insta ll ed).

U4 (7400) Not In Socket
1. All LE Ds lighted.
2. Check 10 volts at
DUT socket pin 16.
3. Chec k lo gic LO at
DUT socket pin 15.
4. Check 15.5 volts at
DUT soc ket pins 1-9
when BIT switches are
in the N.D. posit ion
and 2 volts when in the
N.C. posit ion .

U4 In Socket
1. Al l LEOs lighted.
2 . Check 5 volts at
DUT soc ket pin 16.
3. Check 0 volts at
DUT soc ket pins 1-9
when BIT switches are
in the N.D. position
and 5 volts in the N.C.
posi tion.
4 . Logic LO at DUT
soc ket pin 15.
5. Check 5 volts a t
OUT pin s 10-13 when
ADDRESS switches are
in the "1 " position and
ovo lts when they are in
the "0" position .

It is well to check tha t the
OUT has not already been
pro grammed or has missing
bits for some other reason.
After checkout of the unit as
above, usc the following pro'
cedure to verify the stat us of
the OUT.

1 . Set ADDRESS
switches to the "0"
pos ition.

••• .' '..
• ,, •=,, ""'23

" "I ,j

••• ~,

VR2, 5 volts for DUT verifi
cation and 10 volts duri ng
mo st of the programming
cycle. VR2 output is forced
to zero, however , near the
end of the cycle, by ac tion of
Q1 . Q4 swi tches output of
VR 3 from zero to t 5.5 volts
for fusing the lin ks. Q5 and
Q6 are in the NOR gate
which ena bles the DUT. lJ4 is
the substi tuted quad NAND
gate .

Wi th the simpler program
mer, an address is selected
and a bout 12.5 volts is
applied for (hopefull y) Yl
second. In the Schottky
versio n of the programmer,
fusing o pera tion is as foll ows:

1. DUT disa bled:
2. Vee raise d to 10
vol ts for 4 rns ;
3. After 1 ms (after
start of programm ing),
a d d resse d output is
raised to 15.5 volts for
3 ms:,
4. After 2 ms DUT is
enabled for 1.5 rns ;
5. Both Vee and fusin g
voltages go to zero for
1 ms.

At the end o f the 5 ms
pro gramming per iod, con di
t ion s revert to the ir q uiescent
state (5 volts at Vee and DUT
ena bled).

"n

TIDE\NATER HAMFEST
ARRL ROANOKE DIVISION CONVENTION 9-10JULY 1977

- - FAM ILY VACATION AREA
-- BANQUET
-- YL-XYL PROGRAMS

-- INDOOR, A IR CON DoFLEA MARKET
-- A RRL , FCC, MARS, VHF AN D OTHER

PROGRAMS

Advance Tickets $2.50
Tidewater Rad io Conventions, Inc.
Box 9371 , Norf olk , VA 23505

Call or write for reservations. Admirality Motor Hotel
Norfolk, VA 23502

8044 61·5555
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- do it right this time

to prevent the vol tage drop
between charging pulses from
the rectifier fro m dropping
below th e point where the
regu lator falls out of regula
tion. Most regulators will
require no more then 3 volts
across the series pass transis
tor to maintain regulation.
That being the case, we may
have 18 V-12 V plus 3 V for
15 volts minimum before
dropping out of regulation.
Fifteen volts minimu m fro m
18 volts max imu m gives a
max imum of 3 volts allow
able ripple. To have a larger
capacito r and less ripple
serves no useful purpose and
wastes space with the larger
capacitor. To figure this
capacitor value, figure the
regulator impedance as seen
from the fi lte r capacitor
under full load : 3 Amps (fu ll
load), 18 volts (peak charge),
divide (El l equals R) 18 V by
3 A, giving us 6 Ohms.

A simple review reminds
us that T equals Re, or resis
tance (in Ohms ) times capaci
tance (in farads) equals time
(in seconds) for a 63% charge
or discharge of a capacl tor. If
we draw the discharge curve
of a capac itor and label the
top as the peak 18 vol ts, and
t hc 63% discharge point
(6.6 V), we can now see what
percentage of the discharge
t ime it takes for the capacitor
vol tage to drop belo w 15
vol ts (regu lated output volt
age plus 3 volts ). In this case I
will refer to the Amateur
Handbook , where there is a
printed graph which shows
time constant vs. percent of
discharge. The 3 V allowable
discharge is about 16% of the
charge which becomes, on the
grap h, 84% charge at about .2
t ime constant. As you can
see, a greater peak voltage
would allow more ri pple to
play with, and hence a
sma ller filter ca pacitor. In
th is case it will require 5
(1/.2) t ime constants to not
drop below 84% of charge
between cha rging pulses from
the rectifier. The power sup
ply will be runni ng from 60
Hz ac an d the full wave recti 
fier will put out charge pulses
at a 120 Hz rate, or one pulse

enough to work with. Usi ng
this figure of 18 volts, I know
I want rectifier diodes which
have a reverse breakd own
rating of greater then 18
volts, and can handl e current
in excess of 3 Amps. This
part is easy, si nce most power
rectifier diodes handle at least
25 volts. In selecting the
diodes, it is best to allow a
margin of safety to allow for
curren t surges and voltage
spikes. The turn-on current
surge could damage the
diodes when the power sup
ply is first turned on, bu t the
res is tance of the trans
former 's winding is usuall y
enough to protect the diodes
(wh ich are able to handl e
currents on the order of 50
t imes t he diode rating) for a
very short period of t ime. In
this case, a 5 Amp, 60 volt
bridge would be good.

Now comes the filter.
There are several types of
fil ters, but we will only go
into the most common,
which is the capacitive input
type. This filter is simply a
capacitor across the output of
the rectifier. This capacitor
will, under no load condi
tions, cha rge to the peak
value of the volta ge from the
transformer , or, in this exam
ple, to about 18 vol ts. The
capacitor must have a vol tage
ratin g of at least 18 volts
(preferably 20 volts) . One of
the major pitfalls is en
cou ntered in the selec tion of
th is capacitor. It docs not
need to be so large as to give
pure de at full load. Its value
should only be large enough

to ,"",OuutOOl
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volts or so) is OK, but this
would mean the regulator
wou ld have to dissipate a lot
of heat, which wastes power.

About the best we can do
is get a transfor mer which
will de liver a solid 12.6 volts
at 3 Amps. So me of the less
ex pensive transformers will
drop several volts at fu ll cur
ren t - t ry to avoid these.
You may won der how to get
a regulated 12.6 volts from a
12.6 volt transfor mer. The
trick is in the rating of the
transformer in rms voltage.
Si nce ac voltage is constantly
cha nging in val ue, at an y
give n instant its absolute vol t
age may be an ythin g fro m
zero to the peak value.
Because of this, ac voltage is
gi ven based on how mu ch
work it wil l do . 12 .6 volts ac
rms will do the same wor k
(heating a resistor) as 12.6
vol ts de: however, the peak ac
vol rage is 1.41 4 t imes the rms
voltage. A si mple rule of
thumb is, "split rms in two,
and ad d this figure to the
rms ." This would s.ay, 12
volts divided by 2 equals 6 
add this to 12 for 18 volts
peak.

This method gives a ball
park figure which is close

A
II01 0 v.c ,;,

"/
."J; 70.000~

Practical P. S. Design
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Fig. J.

TI '2 6 V

O nc of the most common
types of articles pub

li shed is that on the building
of a power supply. Usuall y
th e power su pply will be a
12-14 volt u nit which is
capable of providing 3 Amps
or so, which will power most
solid sta te VHF transceivers.
What is apparent from read
ing these articles is that most
hams do not really under
stand power su pply design,
and, because of this mis
understandi ng, wi ll waste
parts an d end up wi th a de
sign which is not doi ng what
the bui lder wants. This art icle
wi ll try to reveal some of the
more common pitfalls, and
presen t a simple design which
will provide good, safe, gen
eral service.

The first part of any
power supply to look at is thc
power transformer, diode
rectifier , and filter combina
tion . We want to get a trans
for mer with a rating of
greater th en 12 volts, since
we want a regulated ou tpu t
of 12-1 4 volts. It would be
best to get a transformer of
about 15 volts rms rating, but
this is not a very common
t ransformer. A t ransformer of
a higher voltage rating (20
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Fig. 2.

Ohms and divide into the 6
volts to our current at 120
rnA. I times E equals P, or .12
Amp times 6 volts equals .72
Watts. A one Watt resistor
would be in order here.

Now for the feedback loop
which makes this into a regu
la tor. Zl is a 1N4742, 1 Watt,
12 volt zencr diode. It is
connected as shown with R3,
whose only purpose is to sink
any leakage the diode might
have and to assure that the
diode operates in its proper
current range. The value is
not cri tical and the 100 Ohms
shown will allow about 6 mA
to flow through the diode
before regu lation takes place.
The purpose of R2 is only to
protect 03 against a sudden
current surge that might
damage the base junction
before the regulator can
respond. With 03 installed as
shown (almost any NPN tran
sistor will work), any current
in excess of the 6 mA de
signed to flow through Zl
will turn on 03, causi ng it to
steal base current from 02
until t he output voltage
reaches the cutoff point of
Zl. The circui t won't allow
the output to go above 12.6
volts (the extra.6 volts comes
from the base junction of
03), and if it tries to go
below 12.6 volts, 01 and 02
drive harder and won't allow
that. So what we have is a
rock solid 12.6 volts.

Now for the final pitfall.
C2 is not a filter capacitor.
To try and filter at this point
wil l waste a big capacitor. C2
should only be a small capaci
tor to bypass any high fre
quency noise which might
appear at this point. A 1 uF
will do just fine.

In conclusion, while this
article was intended to show
how to design a simple power
supply and avoid some of the
common pitfalls, if built it
will provide a sol id, pure 12.6
volts at a continuous 3 Amps .
In fact, since all was figured
on worst cases, it will supply
in excess of 3 Amps and not
feel much strain. Current
limiting and overvoltage pro
tection could be added with
little effort. w

Watt inexpensive, and
some gain. As you can see,
almost any PNP power tran
sistor will do, but let's pick a
2N4901. T his transistor is
rated for 40 V, 85 W, and
costs about $1.75 from
Motorola. The gain for this
device is a minimum of 25,
which means that at 3 Amps
we must be able to supply a
worst case base current of
120 rrtA. The best way to do
this is to usc another tran
sistor which will amplify a
much smaller current. For the
driver t ransistor , we will pick
a 2N3053, which has a break
down voltage of 40 volts and
a minimum gain of 25.
Refe ring to Fig. 2, we will
wire 01 and 02 together as
shown, in a compound
Darlingto n configuration.

Now to figure the value of
resistor R1, which must
supply enough base drive to
provide the worst case drive
to 02. Since 02 must drive
0 1 with a maximum of 120
mA (ou tput current divided
by gain of 01), we will drive
that 120 mA by the gain of
02 to get a rounded off 5 mA
drive requirement for 02. At
3 Amps output, the filter
capacitor voltage will be
dipping to as low as 15 volts,
so with a worst case low
input voltage of 15 volts and
divis io n by .005 Am ps, we
find that the resistor value
should be about 500 Ohms.
To figure the power d issipa
tion of the resistor, we must
take the maximum voltage
across it, which occurs at no
load , with maximum charge
on the filter capacitor . We
know from earlier that the no
load voltage will be about 18
volts. The base of 02 will
always stay within about 1/2
volt of the output voltage, so
we now know that the worst
case voltage across R1 will be
about 6 volts. Again, using
Ohm's Law, we take the 500

Fig. 3.
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power, we can add a safety
margin by maintaining the
full vol tage differential for
our calcu lations. 18 V-12.6 V
equals 5.4 V. 5.4 V x 3 A
equals 16.2 Watts worst case
dissi pation. A small heat sink
and almost any power transis
tor can handle that. Let me
inject that to parallel series
pass transistors is a total
waste , in this case, as almost
any power transistor can
handle this power level.

To point out a common
mistake, you cannot just
parallel two transistors. Refer
to Fig. 3{a) . It won't work,
although it will appear to.
The base emitter junction is
electrically a diode with a
conduction voltage of about
.6 volts for a silicon transis
tor, and about .2 volts for a
germanium transistor. It may
be assumed that no two junc
tions are exactly alike, and
because of this, one will
conduct before the other, not
allowing the base voltage to
rise further, to the conduc
tion point of the second tran
sistor. Thus it will not turn
on unless the first transistor is
damaged.

Two transistors can be
paralleled if a small resistor is
placed in the emitter circuit
of each transistor. This allows
a small voltage change in the
base emitter circuit, with the
current through the t ransis
tor. If one transistor conducts
more than the other, t he volt
age builds across the junction
of the conducting transistor,
causing the other transistor to
turn on harder, striking a
balance. Without this emitter
balancing resistor, the second
transistor is wasted. Refer to
Fig.3(b).

Now to pick a series pass
transistor ... PNP ... 20

/"""
::*:: ,..r

'1 ;J;rev

"' JIo,
". 0 0 0 2"30" '''ATAl,.

"'( '00

"'Ji lN3= "''00
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every 8-1/3 ms. Five times
this figure gives a required
time constant of .4 16
seconds. Now we know that
R equals 6 Ohms and T
equals .0416 seconds, and
that T/R or .0416/6 equals
.0069333 farads or 6,933 uFo
This says that with the trans
former and current require
ments given, this power su p
ply needs 7,000 uF for filter
mg.

After what has just been
discussed, to remain pure I
must mention that the regula
tor does not remain a con
stant 6 Ohms. This is because
the regulator adjusts to main
tain regulation and as such is
more of a constant current
sink. This being the case, the
discharge curve will be a
straight line (linear) until t he
regu lator drops out of regula
tion. When dealing with the
upper part of the discharge
curve, as we are, t he differ
ence is unimportant, and falls
into the area of slop to be
covered by the "margin"
factor.

Now for the regulator,
another pitfall. Nowadays the
easiest thing to do is use an
IC regulator with a external
pass transistor. For the sake
of this article, the IC ro ute
won't be followed, since we
would not learn much about
how it works. Refer to Fig. 2
for the regulator we will be
using. The series pass transis
tor will be selected mostly by
the current capability. We
want a PNP that can pass 3
Amps and dissipate 15 Watts
or so. The dissipation re
quired is determined by the
voltage drop across the series
pass transistor at full load.
Since at that point the filter
cap will also have maximum
ripple giving lower average
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$830.00

$79.00

TS-820

PS-5

ssa TRANSCEIVER . PL L RF Monitor Noise
Bla nker. Dig ital hold locks counter & display at
any fre quency, but allows VFD t o tu ne normally .
True RF compressor adjustab le speech processor.
IF shitt control. RF euenuator. VO X, GAIN ,
ANTIVOX and VOX delay controls. RF oegativt!
feedback. Optional digital readout. 0 RS 0 ial. High
stabil ity FET VFO .

TR·1200A $229.00

2M MOBILE/BASE FM TRANSCEt VER. Ignition
in terference connct 2 pole Xtal filter in IF rcv r.
Protection tor final stage transistor & re verse
polarity ~o n n e ctjo ns. Priority Ch. switch. Quick
release mount. LED CH. ind icators. Swit~hable

l OW or 1W output.

BYNAMIC MICROPHONE.
Designed espac ially for
homes. PTT and lo~k

switches. 600 Of SDKohm. _;

5·599·$19.94 R·599A-$459.00 T5990·$479.00

SSB TRANSMITTER. 3.5 to 29.1 MH z. Stable
VFO. I KHz dial readout. 8 pole Xtal filter. AM
Xmiss ion avai lab le. Built·in AC pwr supply. Split
fr equency control availa ble.

$399.00

THE PACESETTER
IN AMATEUR RADIO

TR·1400A

TV·502 $249.00
TRA NSVERTER. Puts you on 2M the easy way.
144·145.7 MHz or op tional 145·1 46 MHz.

SP·520 $22.95
Optional external speaker for better readability.

2M MOBILE TRA NSCEI VER. Synthesi zed PLL .
Selectable output, 25 walls or 10 watts. 6 Digit
LED treq. display. 144·148 MHz, 800 CH. in 5
KH z steps. 600 KHz repeater cttset. Continuous
tone.ended squelch (CTSC). Tone Burtt.

COMM UN ICATI ONS RECE IVER. 1.8 to 29.7
MHz, WWV and CB band. 50 MHz, 144 MHz con
verter optional. Stable VFO & oscil lator for 5
fi xed cbeneejs. 1 KHz dial readout. Xtal filte"
(SSB/8 pole, CW/8 pole, AM/6 cctel. Squelch .
S meter. Noise blanke r.

$39.50

$599.00

$629.00

TS·100A

TS-520

2M ALL MODE BASE{MOBI LE TRANSCEIVER.
SSB (upper and lower), FM, AM and CWoAC and
DC. 4 MHz band covera!lE! (1 44 to 148 MHz!. Dial
in re~liiVl!r trequenev and TS·100A automatically
switches xmiller freq. 600 KHz for repeater
operation. Xmit, Rev capability on 44 Ch. with I I
xtals.

SSB TRANSCEIVER. Proven in the shacks of
thousands of discriminating hams, fie ld day sites,
OX and COOlest stations and mobile inttallations.
Superb engineering and styl ing.

MC·50

Dynami~ microphone desig ned expressly for ama·
teur radio operation. Complete with PTT and
LOCK switches, and a microphone plug. (600 or
SDk ohm)

$239.00R.JOO

ALL BAND COMMUNICATIONS RECEI VER .
AC, batteries or external DC. 170 KH z to 30 MHz
in 6 bands. Foreign broadcasts or ham radio in
AM, SS8 and CWoDual gate MOS/ FET transistors
& doub le conversion. Band spread dial. 500 KH z
marker.

$221.00TR·2200A

PO RTABLE 2M FM TRANSCEIVER. 12 e n.
capacity. Removable telescoping antenna. External
12 VDC or in ternal Nt·CAO batteries. 146·148
MH z. 6 CH . supplied. Switchable 2W or 400mW
output.

$1 39.00

(Not Shown) $1 16.00
Remote VFO. RIT circuit with LED

VFO·820

MASTERCHARGE & BANKAMERICARD ACCEPTED

Designed exdusively for use with TS-820. RIT
circuit and rnntralswitch. Fully compat ible with
optional digital display.

VFO·520
Solid State
indicator.

-
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®

KNOWN FOR QUALITY
THROUGHOUT THE WORLD

$72.00
884.00
$19.00
$39.00
$49.95
$10.00
849.95
S10.60
S13.25
$14.60
S26.60

$26.60

$110.00
5220.00
$120.00

$250.00

$649.00
S229.95

$12.95

$100.00
$7.00

$120.00
846.95

$599.00

$350.00
S629.OO

$2950.00
S599.00

$52.00
$70.00

I,,

RF Wattmeter, 1.8 to 54 MHz
RF Wattmeter, 20 to 200 MHz
Hand Held Microphone
Desk Top Microphone
Pushbutton Encoding Microphone
Head Phones
lOW, 2M Amplifier
300 ohm High Pan TV Set Filter
75 ohm High Pan TV Set Filter
Transmitter low Pass Filter. 100W
Transmitter low Pass Filter. 1000W
Transmitter low Pass Filter. 1000W.
100W,6M

Antenna Matching Network. 200W
Antenna Matching Network. 1000W
Remote Control Antenna Switch

General COllerage• .5 to 300 MHz
Programmable. Solid State
VlF·HF Digital Synthesized SSB,
AM, CWo ISB, RTTY
c-Lfne. HF. 160·10M
Noise Blanker for R-4C
Noise Blanker for SPR-4

Coline. HF. 160-10M

SD-1OM. SSB. AM. CW
2M, FM. 12 CH. Portable
Mobile/Dash/Desk Mount for TR·
33C
Plug-In Noise Blanker for TR-4
Series
Mobile Mount for TR-4
Remote VFO for TR-4 CW
Crystal Control for TR-4

MMK-3
RV-4C
FF-l

W-4
WV-4
7072
7075
1525EM
HS·'
AA·l0
TV·300-HP
TV·75·HP
TV-42·LP
TV-3300-LP
TV·520D-LP

MN-4
MN ·2000
RCS-4

L-48 Linear and w/power supply & tubes $895.00

LINEAR AMPLIFIER

MATCHING NETWORKS

FS-4 General Coverage for 4·Line and
SPR-4

TRANSCEIVERS

SYNTHESIZER

TRANSMITTER

TR-4CW
TR-33C
MMK -33

34PNB

R·4C
4NB
5NB

T-4XC

RECEIVERS

SSR-1
SPR-4
DSR·2

I II I
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DL~ 1 DUMMY LOAD
ssze.ee

•-

•J1IB-5 VFO CONSOLE
$1I1t.00

•

75S·3C RECEIVER S2504.00
Sharp se lectivi ty. SS B, CW and RTTY. Single co ntrol reject io n
tuning. Variab le BFO. Opt ional mechani cal filters for CW,
RTTY and AM. 2.1 KHz mechani cal f ilte r. Zener regulated
osci llato rs. 3·posit ion AGe .

30L·' LINEAR AMPLIFIER $1536.00

1000 watts PEP on sse and 1000 Average on CWo Single con
trol rejection tun ing (50 dBl. Variab le BFO. 2. 1 kHz
Mechan ical fil ter. Zener regulated oscillators. 3 position AG C.
Exclusive comparator circuit.

• 31!B·4
SPEAKER CONSOLE

$546.00

JOtC-J DIRECTIONAL WATT METER
$360.00

•J1tB-J SPEAKER
$80.00

• •
516F-t AC POWER SUPPLY

$440.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

•

COLLINS AMATEUR EQUIPMENT

KWM·2A TRANSCEI VE R S3533.00
Unmatched for mobile and fixed stat ion applica t ions. 175W
on SSB, 16 0W o n CWo Switch select up to 14 optiona l xta ts .
Can be used for ATTY. Filter type SSB gene rat ion. Automatic
load cont rol. In verse RF feedback. Reimeability·tuned va riable
oscillator.

32S·3A TRANSMITTER $2597.00
Covers all ham ban ds between 3.4 MHz and 30 MHz. Nomtoat
output of 100W. 175W, SSB and 160W CWo Dua l conve rsion.
Automatic load co ntrol. RF inverse feedback. CW spott ing
contro l. Co llins mechanica l filt er .
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ilii\B THRULINE@ WATTMETER

$3,000

II
j

He ultimate short wave receiver , This svnthesued {phase lock toop} receiver inenrpe
rates all fa ci lities for AM, Single Side Band (SSB), and CWrecejpticn ill all frequencies
fro m the buttom of the very low frequency band (VLF) to the top of the high Ire
quencv band (HF), National's "dead accurate" dial means no searching lor trans
missions. Dial up the frequency and it's there: aeronautical, marine, CB, amateur,
mi litary, etc. Duntfnucus coverage,

$1 ,200

HRO·500

I

linear Am plifie r. A full 10 dB gain . 20
watts in 2000 watts out. Can be driven
with one watt. Continuous duty design
utilizes two 8122 ceramic retrude output
tubes, designed for both AM and SSB
operation . The ind ustry standard for 12
years. Thousands in use allover the world.

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WAITS DIRECTLY
flequency B.lmh lMHz)

Po ...... ,- >S- 5~ ' 00- '00- ...-Table 1 R;ang"
30 .. tas ,,. 500 1000

STANDARD ;; wa tts ' A 56 'C 50 SE
ELEMENTS 1 0watt ~ lOA 10' 10C 100 ,or

25 watu 25A 25' 25C 250 25E
SO wam 50H lOA SOB SOC 500 50r

MODEL 43
100 w alt) 100H l 00A 100' 100<: '000 '00'
250 watts 250H 2SQA lSOB 250C 1500 25QE
SOO watts 500H 500A 500' 500<: 5000 500'

l C*l watts 1000H toooe '000' l000c 10000 '000'
2500 walts 2500H
soco c , «, 5000H

Table 2 1 "'iltl Coli. No . 2..'0 walli ce. No.

LOW- t>O-8O MHz 060-1 6lJ.1IO MHz 060-2

POWER 60-95 MHz 080-1 eo-ss MHz 080-2
95-125 MHz 095·' 95-150 MHz 095 -2

ELEMENTS l1Q-160 MHz ' 10-1 1So-2S0 MHz 15M
150-1S0MHz 15lH l lXHOO MHz 20M
200-300 MHz 200-1 250-450 M Hz 150-2
275-4WMHz 275·' 400-850 M Hz aoo-2
425-850 MHz 425·' 800--950 MHz 0002
llOl.I-9SOMHz 000'

_ .
. ,%~ ' , ._._--~ "

>,"-.l•., l~~
.- --- -
~.
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NCL·2000

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

The only 1000 watt , "~ng l e package"
transceiver. Heavy du ty desiqn . . _results
0150 yearsofdesiqn leadership in amateur
equipment . Stale of t he art speech pro
cessing, linear ampli lier, power wpply, all
in one package. Nothillg extra 10 buy.
Covel1 all amateur bands in the HF
spectrum _, , AM, SS' cw $1,600

NCX·1000

iIIIII NA nONAL RADIO COMPANY, INC.
'NRCI
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i!S...
m
i

I.,.
'"'-

:z:



.-

,

$249.00

le·SOl. 6 METER sse & CW PORTA·
BLE XCVR . Incudes antenna & battery
pack . "JoN PEP & stable VFQ for fun &
FB OSO·$. Covers first 800 KHz of 8M
band, whe re mOSI activity is.

IC·30A. 450 MHz FM LOW XCVR. lW
or 10'0V. l ow noise MOS·F ET RF Amp
& 5 section helical filter. 22 CH .
capacity. s.meter & relative power out
put meter. IDC modulation co ntrol.

$399.00

IC·202. 2 METER SSB
PORTABLE XCVR. Puts
sideband in your hand!
Internal C batteries or ex
ternal12 VDC . 3W PEP.
True I. F. noise blanker.
144.0, 144.20n Iwoother
200 KHz bands,selectable.
Hamtronics stocks 145.2
and 145.8 ·146.0 MHz for
cal li ng fr equency & sater-

I;" band. $259.00

VHF/UHF AMATUER
& MARINE EQUIPMENT

11:-215. 2 METER FM PORTABLE.
Three narrow filters for superb perform
ance. 3W or 400 mW. 15 CH . capa city.

'i' MOS FET RF Amp & 5 tuned ckts.
$-meter front panel. $229.00

IC·llS. 145 MHz FM lOW XCVR . CMOS synthesizer can be set to any 15 KHz cb. between
146 & 148 MHz by diode matr ix board. Spurious attenuat ion fa r better than FCC spec. law
or 1W. IDC modulation control.

$299.00

••

IICOMI

MASTERCHARGE & BANKAMERICARD ACCEPTED

IC·21A. 146 MH z FM law XCVR . MOS
FET RF Amp & 5 helica l resonator
filler, plus 31 .F . filters.IOC meduteucn
control. Variable output pwr: 500 MW
to 10'0V Front panel discriminator meter.
SWR bridge. 117 VAC and 13.6 VDC
pwr supples. $399.00

DV·21. DIG ITAL VFO . Use with IC·
21A to complete 2M band.

$299.00

VHF/UHF AM ATE UR
& MARIN E EQU IPMENT

IC·245. 146 MH z FM lOW XCVR. l SI
synthesizer with 4 digi t LED readout.
Xmit & Rev fre quencies independen tlv
programmable. 60 dB spurious auenue-

non $499.00

IC·2l 1. 4 MEG, MULTJ.MODE 2M
XCVR. 144·145 MHz on sse & CW,
plus 146·147 MHz on FM . Work AMAT
OSCAR six or seven . lSI synthesizer
wit h 1 digit LEO. MOS FET RF Amp.
S helical cavi ties, FET mixer & 3 I.F.
1;11",. $749.00
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74.95

79.95
10.95

59.95

59.95
15 .95
12.95

25.95

99.95

64.95

169 .95

349.95

849.95

649.95
44.95

349.95

849.95

Linear Amplifier. Full Legal
Power. W/100w inpYt. 80-10
M.
Portable Linear Amplifier.
1200W PEP. SSB. 700w. CWo
300w. AM. 80-1 OM.

Freque ncy Counter. 5 Diqit
L EO
In-Line Presiciu n Wattmater
for 2M. 2 Scales to 200W.
Reads SWR.
SWR & Field St rength Meter
Pocket SWR Meter
Relative Power Meter & SWR
Bridge
In-Line Wattmete r. 3 Scales
to 200OW. 3.5 t o 30 MHz
Peak /RMS Wattmeter. Tells
The Trut h About SSB
Pocket Field Strength Meter
In-Line Wattmeter. 4 Scales
10 1500w. 210 50 MHz

Transceiver. 700w PEP. SSB.
SO-10M. USB. LSB or CW
Plug- In VOX for 700 ex
Super Selective IF Filter for
700 ex
Linea, Amplifiert! Fu ll Legal
Power. Wfl00w input . 80·10
M.
Portable Linear Amplifier.
12QOW PEP. SSB. 70OW. Ch.
300W, AM. 8o.-10M.
Hybrid Telephone Patch. Con·
nect Revr/Xmitter to Phone
lines

FC·76

WM·3OO0

WM6200

FS·'
WM1500

W2000

1200 X

MARK II

700 ex

FP·1

VX·2
SS·16B

MARK II

1200 X

SWAN

65.00

48.00
149.00

99.00

39.00
99.00

399.00

679.00
679.00

109.00

199.00

399.00

199 .00
4 2.95

759,00

195.00

195.00

995.00

135.00

155.00

HF Transceiver. SO·lOM. USB ,
CW&AM
Power Supply for TEMPO
ONE
Elltemal VFO for TEMPO
ONE
T,anKeiver. 2M. 144 yo 148
MHz. PLL
SSB Adapte, for TEMPO
VHF /ONE
Transceiver. 80-1OM. USB,
LSB. CW and AM. Pl L.
Digital
2W, VHF/FM. 6 Ch. Hand
Held . 144·148 M Hz
Wattmete r & SWR Bridge
Desk Mike. 600 o r 50 K ohm.
prT & Lock Switches
4 Ch. Pocket Scanning Rev r,

Transceiver. 10 -80M. 200W
Transceiver . 15·16OM. 200W
Deluxe Mtg. Kit for 210X &
2 15X
ACConsole for 210X & 215X
Transceiver. SSB. Solid State.
1D-160M.35OW.
Digital Dial Readout for 35D
XL
Plug· In Auxiliary VFO. For
35D-Xl
Plug·ln Auxiliary Crystal Os·
cillator for 35D-XL
AC Pwr Supply w/Spkr &
Phone Jack for 35O-Xl
Mobile Mounting Bracket for
350·XL. Easy Plug-In

USED GEAR • TRADE UP • FREE UPS SHIPPING DN PREPAID DRDERS

RB F· 1
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535.00

ELECTRONIC
KRlO-A 567.00

KR1·A

KEYERS

MODEL 241 $169.00
REMOTEVFO

MODEL 161·G $119.00
DELUXE POWER SUPPLY

..
e

$15.00

ELECTRONIC KR-50
$110.00

LINEAR AMPLIFIER

MODEL 40S $159.00
100W, 3.5 - 30 MHz:

MODEL 140 $97.00

ONE. SIXTY CONVERTER

MODEL 144 $197.00
DIGITAL READ OUT/COUNTER

KR-2A

XTAL CALIBRATOR
106 $16.95

ELECTRONIC KR·5A
53B.SO

AMMETER
107 $14.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

•
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•
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TRANSCEIVERS
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MODEL S44- DIGITAL, 100W
SSB/CW, 3.S - 30 MHz
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Warr Acres OK 73122

Yaesu FRG-7

take note, SWL fans!

Impressions

on the 7 150-7300 kHz
segment discloses far greater
i n t erference from ca rriers
(even duri ng daytime recep
tion) on t he F RG-7. This test
was made by switching the
dipole from one receiver to
the other with a coax switch.

The ceramic filter used in
the final i-f of the F RG-7
real ly is not suited for SSB
reception in crowded amateur
bands.

Switching to a shortwave
broadcast band quickly alters
the unfortunate opinions that
one may have formed while
attempting to hear SSB
signals. It performs quite
creditably. The audio quality,
of course, will not satisfy a
"hi-fl' fan, but the limited
frequency response stems
from the comparatively-sharp
i-f selectivity .

It's hard to fault the re
ceiver 's per for mance on CW.
It tunes easi ly. It 's rock
stable. It has a choice of three
audio response curves. In
short, it's a honey!

You'll notice I've omitted
any listing of specifications,
presuming you've looked over
that information, scanning
catalogues or dealers' hand-
outs. I've just given you my
impressions. For many years
I've used only Drake or
Collins receivers. The FRG-7
plainly is not in the same
league as these. And, of
course, at $299 .00, you really
can't expect it to be. If one
comes down out of the
clouds and she ds any delu
sions of getti ng three
tho usand dollars worth of
receiver for three hundred
dollars, he just may find the
FRG-7 a very satisfying bit of
equipment. Don't look for
perfection; you won't find it!
But if you look for a full
coverage receiver that'll do an
excellent job of receiving CW,
a very good job of receiving
A M voice, and an acceptable
(after you've gotten used to
it) job of rece iving amateur
SSB signals - one that
doesn't cost an arm and a leg
- you'll have to search far
and wide before you find one
t hat'll t o p the Yaesu
F RG-7. •

founde d on past experiences
with other solid state pro
duc ts!

I hope you do your initial
list ening either on AM pho ne
or on CWo It works quite
acceptably on both of those.
But if your first try is on
SSB, you may conclude that
you made a regrettable
mistake in judgment when
you bought a Yaesu FRG-7!
Let 's face it. The combina
tion of 1DOD kHz per ban d
wit h a dial that has a backlash
of 100 Hz makes getting a
voice to so und int elligible, let
alone natural, an exacting
task! It can be done, as
improbable as tha t may
appear initially. On top of
those two characteristics, the
receiver has an uncanny
affinity for AM carriers. Com
paring it with a Drake T R-4C

It takes only a few
minutes to absorb the simple
operati ng procedures. You set
the controls for the fre
quency ban d desired ... and
snap on a thumb-s ized toggle
switch. And, as an aside,
unlike most Japanese-manu
factured radio receivers, that
t o ggle switch is in the
primary of the power trans
former, not in the "8+" lead!

every type of connector you
could possibly need and even
a hank of antenna for a
random wire (called "Iong
wire" by those who do n 't
know their nome nclature)
antenna for reception of
signals your dipole might not
pick up too well. Loo k at the
front, and you'll be impressed
by the orde rly array of con
trols. Nothing is "Mickey
Mouse." Yaesu has been
making high qual ity trans
ceivers too long to half-mast
its standards!

The ins tr uction boo k,
unlike that of many imports,
is written by a person famil iar
with the English language. It 's
not quite as co mplete in
detail as one might like, and
is really a far c ry from those
put out by t he E. F. Johnso n
Company before it desert ed
amateu r ra dio for the
dazzli ng dollars of CB. It 's
not too skimpy, though, and
contains a pull-out diagram
that can be read easily with
out t he aid of a magnifying
glass! From the list of recom
mended tes t equipment for
servicing, one gets the impres
sion that Yaesu wo uld like
for owners to keep their
hands out of the receiver's
inna rds. That's probably

- -

M anufact ure rs' specifi
cations look very

tempting. They can seem to
provide the optimum solution
to your radio receiving prob
lems. And, remarkably
enough, usually the specifica
tions are accurate.

Dry figures, however,
don't tell the story as well as
hands-on intimacy. Unfor
tunately, it's seldom that one
gets to take a prospective
purchase home for a familiari
zation period before plunking
down a wad of that green
stuff. And once that green
stuff has changed han ds,
often it's difficult to whistle
it back!

That brings us to the
subject of this article, one
man's experience wit h a re
ceiver that's new to the
American market. Pe rhaps
these experiences will assist
you in making a decision as
to whether the FRG-7 is your
cup of tea.

First impressions are
strong, often lasting. The first
impression presented by the
FRG-7, as it is being un
wrapped from its heavy
plastic cocoon, is that of
exqu isite neatness. It 's
packaged complete with

96

11 !



Drake MN-4

Drake MN-2000

Drake TR-4Cw

The First Report and Order, in docket 20777, requires that
harmonic and spurious radiation from most ht amateur
radio equipment must be attenuated by at least 40 dB. Can
YOUR equipment meet this new regulation?

It can ... if it was made by R. L. Drake

R. L. Drake has been making equipment to meet these new
reg ulat io ns tor the last 13 years, We didn't wait to be " fo rced"
to produce quality equ ipment by FCC reg ulat ions,

It can ... if you use a Drake Matching Network (tunable low
pass fi lter)

If you don 't own Drake equipment, you can sti l l use your
present gear by adding a Drake MN-4 or MN-2000 Matchin g
Network, Drake's Match ing Netwo rks, unlike most other
networks, utilize the tunable low-pass f ilter type of matching
(sim ilar to a TVI filte r) to provide 20 to 25 dB of harmonic
attenuation in addi tion to prod ucing a perfect impedance
match. This, p lus a di rect read ing $WR and forward rf power
meter and built-in antenna selector provide th e ultimate an
swer to the new FCC rules,

The Drake design philosophy has been meeti ng FCC radta
non specificatio ns before the re were any! Think about it.

Drake T-4XC

To receive a FREE Drake Full Line Ca talog, please send name and date at this publication to :

R. L. DRAKE COMPANY
West ern Sates and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 • 702/382·9470
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SSTV Meets

the SWTP 6800

- - modulate video with a
•micro

00 00 fO ItO 00 00 ff

r ,

Fig. 2. Coding of the dots to
form the letter A.

..
"

,~ "

,~,

LOCATIO!<

Fig. 1. Hexadecimal repre
sentation of seven picture
dots in memory.

t iming pulses and video in the
pro per relationships. I fed
these pulses into an SSTV
modu lato r which uses only
three ICs and is external to
the SWTPC 6800 syste m.
This program's performance
exceeded my expectations;
however, it had one large
drawback. The picture dot
patterns had to be entered a
by te at a time into the main
memory which was a big job.
This art icle tells about my
third program, which auto
mat ically loads memory and
generates SSTV pictures.

memory. It became obvious
that to generate SSTV I must
first slow the microprocessor
way down to accom pl is h the
pro per timings. I started by
wri ting a short feasibility
p ro gram which generated

The system.

start in a sma ll way with a
program to load my WI) LM D
SSTV keyboard (Ref. 1). This
project was quite successfu l,
and 1 next attempted a more
ambitious one - to generate
S$TV in the CPU main

S oon after completion of
my SWT PC 6800 system,

I thought, "Now what can I
do with it?" Since my hobby
is ham radio coupled with an
interest in SSTV, the answer
was obvious. I decided to
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Fig. 3. SSTV modulator schematic. "Adiust value of resistor if required for correct SSTV
frequency swing.
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pulse durations, and one for
the number of scan lines. Just
think of the possibilities! By
manipulating these constants,
any number of scan lines can
be transmitted (up to 117) at
any frequency, which is only
limited by the CPU cycle
time and memory speed.

The generation of the
SSTV is qu ite easy ; the big'
gest trick is to place the
correct dots in the picture at
the correct location. This is
accomplished by use of a
translate table and a dot
table. The translate table is
used to tell the program

interface adaptor (PIA) IS

turned on.
If the bit is zero, then the

interface bit is turned off. If
the byte is a sync byte (FF),
then interface bit 2 is turned
on for 5 or 30 mill iseconds.
Sound easy? Well , it is. All
that is required is to connect
these pu lses to an SSTV
modulato r and out come
SSTV pictures. Obviously,
programming delays must be
executed between all steps.
Three p rogram constants
control all of these delays:
one for the horizontal li ne
frequency, one for the sync

Sample SSTV generation with some unwanted ac ripple
sneaking into the monitor to mess things up!

anyone attempting such a
project.

The Seven " Picture Bytes" 
and the Software

Now let's examine in
general how t he seven picture
bytes are used to generate the
various sync pulses or picture
dots. An example is shown in
Fig. 1.

The example represents a
typical SSTV scan li ne in
me mory. The first operation
the program does in the trans
mit mode is load from me
mory the first byte into an
accumulator. The accu mu
lator in t he 6800 is a
powerfu l register which can
be used to add, compare, or
shift data. This byte is
compared to see if it is FF. If
it is, then it is a sync pulse. If
not, it must be a data byte.
The accumulator is then
shifted to the left a bit at a
time. If the shifted bit is a
one, then bi t 0 of the parallel...

MemOl"Y Present
Location Value Name

031A 75 (Hex) Number of linesl
picture
Hal f frame = 45

02 E3 80 (Hex) Hor izon tal line treq.
80 = 15 Hz (USA )
70 = 16 -213 (Europe)

02E4 5D (Hexl Sync pulse width
Horizon tal " 5 ms
Vertical" 30 ms

Table 1.

I thi nk a short technical
discussion is in order as to
how I accomplish th is. I first
decided on a few basic spe
cifications which were taken
from my WP LMD keyboard
design. These were:

1. An SSTV picture
wi ll contain 30 ASCI I
characters in a 5 x 7
dot matrix pattern .
2. An SSTV picture
dot will consist of three
scan li nes (vertical) and
1 dot (horizontal).
3. An SSTV picture
will consist of 117 scan
lines.
4. An SSTV scan line
will consist of 7 eight
bit bytes (6 data, 1
sync).
5. An SSTV picture in
the SWTPC 6800
memory will consist of
819 bytes (117 lines x
7 bytes/line).

As you can see from these
specifications, the memory
requirements are quite negli 
gible and my first feasib ility
program fits easily into the
4K of memory provided with
the basic SWTPC 6800 sys
tem.

Well, now that we have a
set of speci fications, how is
t he programmi ng accom
plished? The only program
mi ng language whic h makes
sense in this application is
assembly language. The 6800
assembly language instruc
tions coupled with the use of
MIKB UG makes program
ming the SWTPC 6800 sys
tem an easy task. My fi rst job
was to flowchart the entire
program, whic h is a highl y
recommended practice for

The Specifications



Fig. 6. Transmit SS TV picture program flowchart.
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Another sample (along with the ripple).

PI CTURE FORMATS 0-5
1 2 3 4 5

The program is now asking

SELECT LOOPS·PICTURES
LOOP MA X=9,

The program is now asking
for you to load 5 li nes of 6
characters each. You first
type in the picture number
you want to load followed by
30 characters. The first cha
racter of each line will be
pl aced under its corres
ponding li ne number.

You can now load all 6
pictures or type an ASC II
letter to end the process. The
next message printed on the
TV term inal screen is:

memory.
PI A bits 0 are data
pulses and bits 2 are
sync pulses.
The PI A can be changed

easi ly on any bit convenient
on your system. Some of the
program constants whic h can
be modified to fi t your
s pe ci fic require ments are
shown in Table 1.

The program can be exe
cuted by loading MIKBUG
location A048 and A049 with
0000 and typing G. The first
routine executed is LOAD.
This routine loads the pi cture
buffers as you type in . The
first message printed on the
TV terminal is :

equivalent to 6 of the 8
ASCII code bits. For exam
ple, let's take the letter A.
The ASC II code for A is 41
hex. If you str ip off the 8 and
4 bits, the code remaining is
01 hex. If you look in the
translate table location 1001
(hex), you will fin d a 47. This
value means that the ad dress
of the dot bytes for A are
located at 1 D47 in memory.
You will find in the translate
tabl e (1000 to 1D3 F) a
number of 04 characters. This
value is a blan k character and
is placed on numbers with
ASCii codes between 21 and
20. The characters are rarely
used and 13 of these codes
can be used for special graph
ics. The character codes
(ASCII) 5B-5 F wil l load cha
racte rs with an inverted VEE.
Now that you have a rough
idea of how the program
operates, let's use it.

The program makes a few
assumpti ons about how your
6800 system is configured:

The PIA card is in
locat ion 7 (address
801 C).
MIKBUG or equiva
lent is used, wit h t he
followi ng routines:
E07 E output a
string of characte rs;
E10 1 - output a
single c haracter;
E1AC - input a sin
gle character.
At least 8K of

S'~AT

l",",O 6
.SCII
10.."'ER';

LOAO' COOPI
• •cT ....E
_'EAS

,~,

,",CTUAE
BUfFERS"" ..."" ..

,.-<
" '0
~"'" AU""""EA

lOAD OOTS
,. ·"i"'"8"'. A
'"0"" 0""'T.""SlATE
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....--;....., '..NO P'CTUy~",
JU". TO
Til......."

Fig. 5. Load SSTV picture
program flowc hart.

I should explai n in detail how
the various tables are coded.
Fig. 2 is an example of how
to code th e dots for the letter
A.

As you can see, you are
only limited by your imagi
nat ion. Wi th a litt le inge
nui ty, a set of graphic-li ke
dot patterns can be created.
The translate table in me
mory is contiguous with the
dot table. The low order ad
dress of the trans late table is

T.V. T ~ PE

O'SPI.~V IlECOflOEIl
(COM PUTERl

1
SiII TPC S iIITPC ~C·30

c T_ '0 24 AUDIO
TEIIM INAL CASSETTE
SYSTEM ,NTERfACE

I
S iIITPC secc
COMPUTEIl
SyST EM

PARAllEL ' NTERfACE 0 , ,.,
BOAIID (P IAl

OATA1 1ST"'; I
ssw ssw ssw
MONITOR lIIODU l ATOIl

SSW

".
TIl ~"SM,nE Il

where in t he dot tab le the
correct dots are located. The
dot table is a 5 x 7 ASCII dot
matrix array of bytes. The
characte r dots were tak en
from the specification sheet
of the 2513 Characte r Gener
ato r ROM chip (Ref. 2). Not
all characters (ASCII) were
coded in this program, due to
the ir uncommon usage. The
translate table in this program
allows for expansion of 13
dot patterns without rewri te
of my generator routines. The
reader can code any of the
patterns to suit his needs. In
order to accomplish this task,

Fig. 4. Block diagram of
co m puter hardware inter
connections.
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Available NOW ! ! ! at most computer stores

The " HOW-TO-DO IT" Books for the " DO-IT" Person

Written in compatible BASIC immediately executable in
ANY computer with at least 4K, NO other peripherals
needed.

See Our List Of Dealers

~\'.
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This library is the most comprehensive work Of
its kind to date. There are o rtle r software books
on the merket but rtlev are dedicated to
computer gIImes. The in ten tion of thi. wOtk is
to allow the average individual tha capability to
easily pedorm useful and productive tasks with
;I computer, All Of the p rograms contained
within this Library hllve been thoroughly tested
and e"eeuted on several systems. Ineluded with
each program is a description of me program . a
lilt of potential users. instruction. for a"ecu·
tion and possible limitation. that may eri,.
when runn ing it on vllrious systems. List ed in
the limiUltion I8<:tion is the amount of memory
that is required to store and e"eCute the
program.

Each program's sou rce coda i. l iste d in full
detail , These source code l isti ngs II r. not re
duced in ,ile but a re s hown full sile for
increased r _ d a b iliw , A lmost every p rogram is
.elf inst ruc tin g e n d p rompts the use r wi t h a ll
r eq u ired ru n ning data . Immed ia tel y f ollo w ing
t he so u rce coda liltin g fo r m ost o f t h a p r o gr ams
is a sample ."ecuted run of "the p rogram .

The enti re Librar y is 11 0 0 pages long, c h ccked
full of program source code. instructions, con 
versions, memory requireme nts, e"ample. ~",d

much more. AL L a re w ri tten in compatible
BASIC e"ecutable in 4K MI TS. S P HERE. IMS,

SWTPC, POP, e tc . BASIC compile.. available
fa· B080 and 6800 under $ 10 e lseWhere.

VOlUME I • . $24 .95
BOOKKEEPING
GAMES
PICTURES

VO LUME I I • . $24.lIS
MATH III ENGINEERING
PLOTTING lit STAT
BASIC STATEMENT OEF

V OLUME III ., $39.95
ADVANCED BUSINESS
BILLING
INV ENTORY
PAY ROLL

VOLUM E IV • , $9.95
GENERAL PURPOSE

VO LUME V , , $9.95
EXPERIMENTER

Fhis LIBRARY is a complete do it yourself kit. Knowledge of programming not required. EASY to read and USE .
atmcst FREE Less Than 81 I Program Complete
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Conclusio n

Fig. 4 is a block diagram
of t he hardware configu ration
of my system. Figs. 5, 6, an d
7 are flowcharts of the three

TRANSLAtE AND OOT TABLES

TUR" Ql'F .....• r c

om p le tes the
nd operation of

If you require
mation, please
etters with en

postage will be

li O li7 4E 55 5C 63 6A 71 78 7F 86 80 94 98 A2 A9
80 57 BE C5 CC O ~ DA fl f 8 EF F6 40 40 liD 40 40
04 04 04 Oli 04 Oli O ~ 04 04 04 Oli 04 04 04 58 08
12 19 20 21 2E ~5 3C li3 IiA 51 ali 04 Oli 04 04 Oli
00 00 20 50 SS 00 00 20 50 S8 88 F8 88 S8 FO 88
88 Fa 88 88 Fo FO 88 80 80 80 8S Fa Fa 88 88 88
88 88 FO Fe 80 80 Fa 80 80 F8 F8 80 80 Fa 80 80
80 78 80 80 80 98 88 18 88 88 88 F8 88 88 88 70
20 20 20 20 20 70 08 08 08 08 08 88 70 88 90 AD
CO AD 90 88 80 80 80 80 80 80 F8 88 08 A3 A8 88
88 88 88 8R C8 A8 98 88 88 70 88 88 88 88 88 70
FO 88 88 FO 80 80 80 10 8S 88 88 A8 90 68 FO 88
88 70 AD DO 88 10 88 80 70 08 88 10 F8 20 20 20
20 20 20 88 88 88 88 88 88 70 88 88 88 88 88 50
20 88 88 88 A8 A8 08 88 88 8R 50 20 50 88 88 88
88 50 20 20 20 20 F8 08 08 20 40 80 F8 F8 F8 Fa

O~ OO DO FF D2 'A Bl FF 27 DB B7 02 ES BD 4A FE 02 'A
0~ 10 08 20 EC 7C 02 E7 B6 02 E7 Bl " 27 DB BD 7B FE
O ~ 2 0 02 'A 08 FF D2 EA 20 OJ BD 03 B7 7C 02 ED B6 02
OH O ED cs 10 11 27 08 1F 02 E7 FE 02 E8 20 CI FE 02
a ~ Ii 0 EE 96 1F F6 02 , e 11 27 OB BD 03 nA 1F 02 E7 FE
0 ~ 50 02 E8 20 AB 7E DO DO 1F D2 E6 7C 02 E6 4F B6 02
O~60 E6 ., OJ D2 ES IS DC 20 IA F6 D2 " SA C1 DO 27
OHO no 20 F9 86 01 B7 BD Ie 20 EF F6 02 E6 CI ns 27
caae no 20 OJ B6 DO B7 BD Ie 20 OF 86 DO B7 BD 1C F6
0390 D7 " SA C1 DO 27 02 20 F9 ss B6 '" B7 BD 1C B6
03AO '" FG 02 E4 SA C1 DO 27 02 20 F9 liA 81 DO 27 02
O~BO 20 EF 4F B7 BD I e 19 86 '" B7 BD IC 86 IE F6 02
03CO E4 SA e l DO 27 02 20 F9 4A Bl DO 27 02 20 EF 4F
O~OO B7 BD Ie 19 1F 02 EC eE DO 03 A6 00 9 7 10 08 A6
O~EO DO 97 7E D8 FF D2 EE 7C D2 EC 1F 02 ED 96 7E Bl
03FO DO 27 14 Bl 01 27 18 Bl D2 27 I C 81 03 27 20 Bl

ali 00 '" 27 24 Bl ns 27 2B CE '" 64 FF D2 E8 20 2B CE
Oli l0 OJ 07 FF D2 E8 20 20 CE DA CA FF D2 " 20 18 CE
Oli 20 DO Fn FF D2 E8 20 In CE 11 3D FF 02 E8 20 08 CE
01i3 0 .- " FF 02 E8 20 DO 19 DO DD DO DO DO DO DO DO

1000
101 0
1020
1 0~0

10li O
1050
1060
10 70
1080
1090
I DAO
l OB O
l OCO
100 0
I DE O
10FO

Fig. 7. Transmit SSTV picture dot program flowchart.

~.. can be looped up to 9 times.
SummaryCO..""[III T his type of programrnmg·s.....

will provide over 8 minutes of T h i s c
SSTV. Seven loop/pictures are descripti on a

r-r- ,~

loop counts of the,.. , entered with program.
9 . Upon entry of the 7 loop/- more infor

-e,.. pictures, the SSTV trans- write. All I
,~

mission is executed. After closed return. ..T'(.

,"",UI

I-,g..'0 ' ...
~-..-

OTOOlE •
I~ ' ...[ '

DH. '
TUR ~ 0fI P'. " " SlC

1 "T 0

• I-,.' " - ...... .. "'. _..
, ~ .... "" , -~ '._0:, S1.. .. ...._... ,-
L. I- .."- ........... < . ..

• ' ~ "" 0
_. ... .-" T~ "" 0

uR~ on Po . J.
8IT O ... /_i!'... 'IS..,. ....

...........s>

0000 CE 00 20 BO '0 7E BO 02 " B6 02 " " FO Bl lO
00 10 27 EE C, '0 55 no En 7E BD 6B BD 00 ' A 7E 02 rn
0020 In 16 00 5D " " " 55 52 li S 20 " .- 52 " "OO ~O " 53 20 lO 20 55 nA 00 20 31 20 20 20 20 20 52
OOliO 20 20 20 20 20 53 20 20 20 20 20 " 20 20 20 20
0050 20 55 nA 00 '" 10 16 DO 5 ~ li S 4C 45 " " " 4C
006 0 .- .- 5D 53 20 5D " " 51i S5 52 45 53 DA DO 4C
0 010 .- .- 5D 20 " 41 58 3D 39 OA DO " 04 00 00 00
0080 DO DO 1F DO 1F BD El AC 97 70 B6 2F BD El 01 96
0090 7D " FO Bl lO 27 01 ~ 'J BO E1 AC 97 7E " OF 97
OOAO 7E 96 10 " OF 97 10 06 7F Cl 00 27 IE DE BD 96
0080 10 A7 00 DB 96 7E A7 00 08 OF BD 7C DO 7F 96 1Fonco Bl OJ 27 DE 86 20 BD EI 01 20 BA CE DO 03 OF BD
0000 20 DB 19 " 20 DB 19 02 02 09 DO D9 DO D9 DO D9
OOEo DO DO DO DO DO DO DO 00 00 00 BD 01 FD BD 79 B6
OOFO 01 67 Bl es 27 60 7F 00 E7 7C DO E7 DE E4 A6 DO

0100 97 E6 BD D1 CA BD 02 sn BD 02 DO BD 02 SA BD 02
011 0 18 BD 02 SA BD 02 23 BD 02 SA BD 02 IE BD 02 SA
0120 BD 02 19 BD 02 SA BD 02 44 BD D2 SA so D2 .- 96
aBO E7 7C DO E7 Bl os 27 IC Bl DC 27 18 Bl 12 27 14
OH O Bl 18 27 lO Bl IE 27 16 DE E2 DB OF E2 DE E4 DB
0150 OF E4 20 AB BD D2 64 DE E4 DB OF E4 20 " 7C 01
0160 67 20 BA 1F 01 67 " DO B6 01 67 Bl cs 27 SA Bl
0110 DO 27 14 Bl 01 27 1B Bl D2 27 22 31 03 27 29 Bl
01 80 04 27 lO Bl ns 27 " CE IC DO OF E4 C' '" 64 OF
019 0 E2 19 C, IC IE OF E4 C, OJ 97 OF E2 as CE I C IC
OlAO OF E4 C' DA CA OF E2 19 C, I C SA OF E4 C, DO FO
OlBO OF E2 19 C, IC 7B OF E4 C, 11 3D OF E2 19 CE IC
01CO 96 OF E4 C, 14 " OF E2 19 19 96 E6 " " C, lD
0100 DO B7 01 ns E6 DO 96 E6 " 4D Bl 4D 27 D9 F7 01
OlEO " C, IE DO OF E8 as F7 01 'C C, lD DO OF E8 "OIFO CE '" 64 .- co os A7 DO DB SA CI DO 27 02 20 F6

0200 86 FF A1 00 08 8C 17 96 27 02 20 E7 ~9 96 El DE
021 0 E2 A7 00 A7 07 A7 DE 39 96 El DE E2 A7 15 A7 lC
0220 A7 23 39 96 £1 DE E2 A7 2A A7 31 A7 ~8 ~ 9 96 El
02~ 0 DE E2 A7 3F A1 I, G A7 ~D ~ 9 9 6 El DE E2 A7 54 A1
024 0 58 A1 62 39 96 El DE E2 A7 69 A7 70 A7 77 ~ 9 9 6
0250 £1 DE E2 A7 1E A1 85 A1 8e ~ 9 1C 00 £9 DE E8 A6
0260 00 91 El 39 DE E2 SF as 5C Cl A3 21 02 20 F8 OF
021 C E2 39 00 00 00 BD £1 AC 87 02 74 81 30 27 2C 81
0280 ~1 27 30 SI 32 27 34 81 33 27 38 81 34 27 3C 81
0290 ~5 27 40 81 36 21 44 33 SF BO El AC FE 02 72 A7
02AO 00 5C 7C 02 73 Cl IE 21 EE 20 EE CE lC 00 FF 02 lE a D F8 FS F8 FS 00 02 00 00 00 00 00 00 08 10 20 40
0280 12 20 £5 C£ lC IE FF 02 12 ~ O OD CE lC ~ C FF 02 lEl a 80 00 70 88 98 A8 C8 88 70 20 60 20 20 20 20 10
02CO 12 20 D5 CE lC SA FF 02 12 20 CO CE l C 18 FF 02 l E20 70 88 08 30 ~O 80 F8 F8 08 10 30 08 88 70 10 3 ~

020 0 12 20 C5 Cf lC 96 FF 02 72 20 80 CE lC 04 FF 02 lE~C 50 90 F8 10 10 F8 80 FO 08 08 88 10 ~ 8 40 80 70
02£0 12 20 65 80 50 00 00 00 00 00 00 00 00 00 00 00 l E4 0 88 88 10 F8 08 10 20 40 40 40 70 88 38 70 88 88
02FO 7F 02 E7 1F 02 EC 1F 02 EO DO 03 04 FE 02 £8 A6 l E50 10 10 88 88 78 08 10 EO 00 00 00 00 00 00 20 00

Program B. Hexadecimal object listings for SSTV generation program.

can enter up to 7 loops/pic- term inated by entering an t ransmrsston, the program answe red. Fig. 3 is an SSTV
tu res and the process can be ASCII letter for the loop bran ch es back to the load mo dulator which I use. The

number. An SSTV pictu re rou t ine. circuit was const ructed on a
vectorboard and instal led in a
minibox. The design is quite
straightforward and can be
du plicated with little cost and
difficulty. The timing pulses
are interface d to the com
puter by a 7400 NAND gate.
Wh ite letters on a black back
ground or black letters on a
white ba ckground are
selected by an SPST switch.
The vi deo an d sync pulses are
mixed by 4 diodes, 1 Ie , and
1 transistor. This video then
drives a 566 fun ct ion genera
tor. The output triangular
waveform is shaped into a
si ne wave by the output
act ive filter .
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Program A. Source lis tings for SSTV generation program.

you to type in the number of
times each SSTV pictu re is
transmitted. For example, a 3
loop woul d transmit approx
imately 24 seconds (3 x 8) of
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rou t ines which make up the
soft wa re. The fl owcharts
sho uld be useful to anyone
who wants to build this svs
tcm around anot her micro
processor.

I hope you will enjoy
using this SSTV generator.
Ov e r-th e-air reports have
indicated that the video is
considerably more readabl e
und er QRM condi tions than
my W~LMD keyboard. T he
usc of microprocessors are an
obvious choice for the genera
tion of SSTV. Considering
th at my special purpose
SSTV keyboard is complex
(44 les) and my 55TV 6800
generator runs on an unm o
d ified SWT PC 6800 this
p rove s t ha t the micro
processor is the way to go for
SSTV. •

References
1"An SSTV keyboard," by Dr.
Robert Sudding W0LMD, CO
Magazine, Sepr., 1974, page 20.

2Signet ics Corp., Digital/Linear
MOS tc Manual , " 2513 High
Speed Character Generator Chip,"
pages 7·BO (1972 versionl.
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Program C. Paper tape format for SSTV qenerat ioo program.
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WITHOUT ACOMPUTER
An infinite hold,
DIGITAL Sample
and Hold and the
heart of an entire

system of module s
that will be introduced

over the next few months
including: Memories, PolytonIc

output modules & others ,

THE PAIA HIGH LEVEL LANGUAGE FOR COMPUTER
MUSIC DATA ENTRY (We call it akeyboard)

An n key roll-over s canning matrix encoder tied
to a 37 note AGO _~eyboard provides 6 bits of data and
both STROBE and STROBE control outputs , Input
control lines to the encode r include SCAN (starts and
stops encoder clock), RESET, START and RANDOM
making the keyboard urrlver-sal ' ly applicable to all
computer/processors from the very largest to the

very s mallest .
...... /1_ ~ Housed in a trim and sturdy vinyl covered
e _ L ~...::.. road case, the kit consists of all parts

'~i , Z _.'~ including keyboard, power supply and
L','::::3 .. detailed ass embly instructions; soft-
~ !oj war e overview for computer applications

_ _ _ and detail ed instructions for Digital
Sample and Hold.
#8782 ENCODED KEYBOARD • . $109. 95

(shippIng wt, 20 Ibs , 
shipped fr eight collect)

DETAILS
ON THESE & MORE

IN OUR FREE CATALOG

•
ELECTRONICS. INC. P9

1020 WEST WILSHIRE 6LVO. OKLAHOMA CITT. OK T3116

. . '" COlll"Ol(~- - ;" - 

~-- ........

OEPT. 6-H

WITH A COMPUTER
Both the 8780 D/ A
and the 8782 Encoded
Keyboard easily
int erface to any
proces sor provIding
capabilities and control
never before possible with
music synthe sizers.

COMPUTER MUSiC WiTH OR WiTHOUT
THE COMPUTER!

EQUALLY TEMPERED DIGITAL TO ANALOG CONVERTER
The PAI A 8780 kit is based on a multiplying principle that

al lows the module to gene r ate the exact exponential stair- step
function r equired to make even the simplest linear r e spons e
oscillator s and filter s produce equally tempered musical
Intervals. The 8780 uses only s ix bits of data to generate over
5 octaves of control voltage . In an 8 bit system the r emaining
two bits are ordinarily r es erved for trigger flags, but may
be used to e xtend the range of the converter or
provide mtcro- tonal tuning's.

The modul e is physically and electrically
compatib le with the complete line of P AIA music
synthesizer modules and i s easily interfaced to
any mic r o- pr ocessor with or without hand-shaking
logic.
#8 780 D/ A CONVERTER Kit •• .... • • • ,. $34 .95

( plus $1. 00 postage)
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Weve just made the impossible...
a professional 3~ digit DMM Kit for less than $60.

•

The Sabtronic s Model 2000 is an impossible $59.95 !
And that price still includes phenomenal accuracy. range
and protessionatteatures.

This all-new bench/portable multimeter. read ing 10
±1999, has a basic accuracy of 0 .1% ± 1 digit. and has
five funct ions g iving 28 ranges, 100% overrange and
overload protection. So you know it's no toy!

Besides, what toys are as automatic as the 20007 With
automatic over range ind ication, automatic polarity,
even automatic zeroing!

Yel the 2000 is easy to assemble, We send you all the
parts you need, even the high-impact case. We also send
you clear, step-by-step assembly instructions.

So you end up with a professional quality 3Y2 digit
DMM for the unheard-of price of less than $60 . From
Sabtronics, special ists in digital technology. And
manufacturers of the impossible.

Order yours today!

"'''- 'nU.S.A

P.O. So>< 64883

GUARANTEE:

Our g uarantee to you; examine the 2000
DMM kit for 10 d ays. If you're not sat isf ied ,
return it unassembled for a fu ll refund of
purchase p rice.

SPECIFICATIONS:

DC volts In 5 ranges : 1001J.V to l(X)()V.
AC vo lts In 5 rang es: l001J.V to l OOOV.
DC current in 6 ranges: 10nA to 2A
AC current In 6 ranges: l OnA to 2A
Resistance In 6 ranges: 10 to 2QMO
Input Impedance: 10MO
Display: 9mm (,36") LEO.
Power requuements: 4.5 vac to 6.5 VOC
(4 " C" cens -not included).
Size: S"W x 6.5"0 x 3.0"H.
(203W x 1650 x 76H mm).

0 ..11..... Te><_ 70208 12 1 4 13 6 8·7 3 10

~-----------------------,1To: $abtronics International, Inc. II
P.O. Box64663, Dallas, TX 75206I Please send me Sabtronics Model20000MM klt(s) at I

I $5995 each. sublolal I
I $hIPPing and Handling, $3.50 per unit " subtotal I
I Texas ReSidents Add Sates Tax I
I TOTAL enclosed I
I Name I
I I
I Street Address I
I I
I Coty I
I Stale Zip I
I II "USAonly C&nad a. S4 50. M Other Countries.$9.00 I
~-----------------------





Aim Your Antenna

With a Micro

- - beam heading BASIC program

Bob Feniche! WA 2TMT/4
1201 South Courfhouse Road
Arlingfon VA 22204

T his article describes a
computer program that

can provide accurate azimuth
and distance information for
properly aiming your beam
antenna. Although the pro
gram was o ri ginally written in
FORT RAN langu age for usc
with an IBM 370/155 com
puter, accessed through an
IBM ti me-sh aring te rminal,
th e program is also presented
in BASIC language. Also, the
program can be modified to
run on a microcomputer
instead of through a time
sharing terminal.

Background

In the past year, several
articles have appeared in 73
Magazine describing methods
of calculating beam bearing
and d istance. Two of these
a rticles were "Aim your
Beam Right" by WB4GYE
(j une, 1976) and "Global
Cal culations for the DXer"
by W2 1AT (August , 1976).

WB4GVE 's arti cle pro
vided a method whereby
azimuth information can be
obtained using an HP-55
calculator. The basic azimuth
equat ion is:

l

.. 'I ·
I"

What direction?

CC1D:R

Deonnis Bodson W4PWF
233 North Columbus Street
Arlington VA 22203
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W2IAT's article described
a procedure for determining
the distance in statute miles
between two stat ions using a
non-programmable calculator.
The basic equat io n for cal
culat ing the d istance between
any two points along the
earth 's sur face in statute
miles is:

..•"""
•. {ca' [,~" ..........r .

, ~~,.""" to>"""'l..ONo'.O"I..'I ]_......'_......
y,," ...
~1 ~1 ' .....,.., ,,
..... """'" 0, lot,
,""" • • , .... OT_
.0"0 " 1On\I""""
".........., or ..
l""H • _,,""
........ or ..
...to· ,",._01
,." _ 01"

It shoul d be noted that the
constant used (69 .05) is not
the same as used by W21 AT
(69. 15). The appropriate con
stant for statute miles may be

found in " Radio Data Refer
ence Book," Second Edition,
Rad io Socie ty of Great
Britain (RSGB), p. 103 , and
" Refe rence Data For Radio
Engineers," Fifth Edition,

- --- .

IBM 32 77 time-sharing terminal.

Howard W. Sarns & Co., pp.
26-10.

Development
Calculating beam bearing

using a computer instead of a

calculato r provides several
distinct advantages. For one
th ing, a computer system can
provide a de tailed printout of
the resu lts for later use.
Another advantage is that,

An actual terminal screen display. IBM 3284 printer.

' 09 ~



Fig. 1. Computer program statement listing (FOR TRAN).

10 WRIT E (2.10 0)
20 WRITE (6 ,100)
30 100 FORMAT(' ',T1 9 : BEA M BEARING' ,T61 :DISTANCE' )
40 WR ITE(2 ,110}

50 WAITEtS," 01
60 110 FORMAT (' ',TtO: L OCA L-OEG' ,T 30:0 1$T ANT·OEG ' .1 50: SfA T M I' ,T6S: NA
70 1 UT MI ' ,T82:KM'J
80 WR IT E12.1201
90 WRITEI6,1201

100 120 FORMAT!' ')
11 0 129 WRll Et6,1301
120 130 FOR MAT!' ENTER LATITUDE(lN DECIMAL DEGREES)')
130 WRl l Et6,1401
140 140 FORMAT( ' SOUTH LATIT UDES ARE ENTERED A S NEGATiVe NUMBERS' )
150 RE AD I5 ,O )PLAM2
160 WRITE I6.160)
110 160 FORMAT(' ' j

180 WRll E(S. 1701
190 110 FORMAT l ' ENTER LONG ITUOE{1N DECIMAL DEGREES)')
200 WRITEt6. lBOI
21 0 180 FORMAT!' WE ST L ONGITU DES ARE ENTERED A S NEGATI VE N UMBERS')
220 R EADl5, olP L2
230 WR ll Et6 ,looi
240 190 FORMATl' ' J
250 PIE-3.141592654
260 PLAM'*-4 ' .87 " PI E/ 180.
270 PLA M2" PLAM2 ° pl E/180.
280 N· l
200 PL' ''-87 .53 "PIE/180.
300 Pl2-PL2 ·PIE /lao.
310 105 CONTINUE
320 OP-COSIPLAM11- 111ANIPLAMl )· COS(PL2 .f'L111·1ANlPlAM211 /SlN (PL2-PL11

3" X- 270 .+(( 180./PlEI" ATAN lOP ))
340 IF ((PL2.f'L11.LE .O.lGO TO 202
350 IF HPL2.f'L 11.lE .PIE )X"X·l80.
360 202 IF IN.eQ.2)GO TO 300
370 PL3.. PL2
380 PL4 · PL1
390 PL2-PL4
400 PU -PL3
41 0 PLAM3· PLAM2
420 PLA M4·PLAMl
430 PL A M2-PLAM4
440 PLAM1 "PLAM3
460 y·x
460 N·2
470 GO TD 105
480 300 CONT I NUE
490 C- A BS(PL 2·PL1)
500 I FIC.Gl ,PIE)C"2.0· PI E-G
510 Z- A RC aS(SI N{PLAM1 )"S I N(PLAM2}+CDS(PLAM l ' " COS(PLAM2) -costcn
520 Z·Z·' 80./PIE
530 A-69 .0S"Z
540 6"'60 ,OO'Z
550 E-ll1.1rZ
550 125 WR If E12,1501 Y,X,A.B,E
570 WR ITE 16,l50IY ,X,A,B,E
580 150 FCAMAT(•• ,TOO ,F6 .a ,1 30.F6.0,1 49 .F6.a .r 64 ,F6.0,T79,F6.0l
590 WAITE (S.2201
600 220 FORMAT!' ENTER 1 TO CONTINUE OR ANY OTHER NUMBER TO STOP')
61 0 REActS," IN S
620 tF INs.ea.tlGOTO 129
630 STOP
640 END

not having a programmable
calcu lator with " power-off"
program storage, using a com
puter enables a program to be
saved fro m one run to the
next.

In developing the program,
use was made of the basic
equa tions for calculat ing
azimuth and distance cited
earlier. These have bee n built

"..~ 110

upon to provide beam bear
ing; for use at both the local
and distant stations and to
furnish the surface distance
between the two locations in
sta tu te miles, kil ometers, and
nautical miles. The program
provides prompting fo r key
ing in coordinates and can
d i spl a y beam bea r ing
(azimuth) and distance infor-

matlon on both the terminal
screen and on an exte rnal
page pr inter.

FORTRAN Program Deta ils
Fig. 1 shows a listing of

the 64 FORTRAN state ments
making up the compute r pro
gram. Statemen ts 10-30 write
the heading; 'beam bea ri ng'
and 'di stance' on both the

terminal screen (6) and an
output data set (2) for pos
sible later printout. State
ments 40-60 write the sub
headings 'local-deg,' 'distant
deg,' 'stat ml,' ' naut mi,' and
'km' the same way as the
previous write statemen ts,
but on the next li ne. The " T"
format is used to tab the
subheadings ac ross the lines
in the same manner as a
typewriter tab mechanism.
Statements 80-100 write a
blank line (space 1 line).
Statements 110-150 prompt
the user to ente r the latitude
and label it PLAM 2. State
ment 150 reads from the
keyboard (5) in a flexible
forma t (* ). Statements
160-170 write a blank line on
the screen (s pace 1 line).
Statements 180·220 prompt
the user to enter the len
gitude from the keyboard and
label it PL2. Statements
230-240 write a blank line on
the screen. Statement 250
assi gns the vari able PIE the
value of pi (3.14..... ). State
ments 260-270 convert both
local and distant latitudes
from decimal degrees to
r ad i a ns , Stat ement 280
assigns vari able N the value 1
(to be used later in the pro
gram). Statements 290-300
convert both local and distant
longitudes from decimal
degrees to radians. Statement
310 wi ll be used to branch
back to that point in the
program from a later state
ment in the program. State
ments 320-330 co mpute the
beam bea ring from o ne loca
tion to another. Statemen ts
340-350 ensure that the beam
bearing chosen is the shorter
of the two possible (.LE.
stands for " Less than or
Equal to" ). Statement 360
branches around sta tements
370..·H O if N=2. Sta tements
370-470 reverse local and
distan t longi tudes and lati
tudes, assi gn the variable Y to
the previously computed
beam bearing, set N=2, and
branch back to state ment 310
to compute beam bearing
from the distant to the local
QTH . Statement 480 is
branched to from state ment
360 if N=2 (both bearings



have been computed). State
ments 490-5 20 comput e th c
distance between th e two
lo cat io ns. ABS (absolute
value) stri ps off any negative
sign and '. GT.' stands for
"Greater Than." Statements
530-550 convert the d istance
to statute miles, nautical
mil es, and kilometers. State
ments 560-580 write the
answers under the appro
pri ate subhead ings on both
the terminal and thc output
data set (for later pr intou t).
Format F6 .0 means th e num
ber is printed in 6 spaces wi th
no decimal places. Statements
590-610 prompt th e user in
determining whethe r to co m
pute again using a new set of
inputs or end the run . State
ments 630 and 640 terminate
the computer run.

BASIC Program Details

Fig. 2 sho ws a li sting of
the 63 BASIC statements
used in rewriting th e program
in th at language. Statemen ts
10-60 prompt the user to
enter distan t latitude. State
ments 70-110 d o th e same for
distant longitude. Statements
120 -21 0 perform the same
function as FORTRAN state
men ts 250-330 . Statemen ts
220-260 perform the same
function as FORT RAN state
ments 340-350. Statements
270-390 are equivalent to
FORTRAN s t a te m e n ts
360490. State ments 400420
rep lace the IF statement on
line 500 o f th e FORTRAN
program. BASIC language
does not contai n an arc
cosine (COS-1) function .
Therefore, th e mathematical
series giving a close approxi
mation to this fu nction has
been subst ituted in state
ments 430-470. The series
used is:

10
20
30
40
50
00
70
eo
90

100
11 0
120
130
140
150
100
170
ISO
190
200
210
220
230
240
250
200
270
2SO
290
300
310
320
330
340
350
300
370
aeo
390
400
41 0
420
430
440
450
460
470
4 SO
490
500
510
520
530
540
550
500
570
seo
590
600
610
620
630

PRINT
PRINT
PRINT "ENTE R LATITUDE liN DECIMAL DEGREESI"
PRINT "SOUTH LATITUDES ARE ENTERED AS NEGATIVE NUMBERS"
PRINT "LATITUDE";
INPUT A2
PR INT
PRINT " ENTER LONGITUDE UN DECIMAL DEGREES )"
PR INT "WEST LONG ITUDES ARE ENTERED AS NEGATI VE NUMBERS"
PR INT " LONGIT UDE":
INPUT L2
PRINT
Pl - 3. 14159
A1 - 41 .8rplI180.
A2 -A2" Pl !180.
N ·l
U -87.63 "Pl / 180 .
L2 - L2 • PlIl80.
02 - TAN lAO' COS (L2-LlI - TAN (A21
0 1 - Cos AI"02!SIN (L2 -L l1
Xl - 270 + U180./P l1 • AT N IOlIl
L9 - L2-L1
IFL9 < -0.THEN270
IF L9 < - Pl THE N 260
GO TO 270
Xl -Xl · 180.
IF N - 2 T HEN 390
L3 - L2
L4 - L1
L2 - L4
L1 - L3
A3 - A2
A4 - Al
A2 - A4
Al - A3
Yl - Xl
N ·2
GO TO 190
Cl - ABS 1L91
IF Cl > Pl THEN 420
GO TO 440
Cl - 2.0 • Pl - Cl
REM ARC COS INE MUST BE CONVERTED TO EOU IVALENT FORM IN BASIC
Z2 - SIN fAll' SIN (A21
Z3 - COS (Al l' COS (A21 • COS (Cl )
Z4 -Z2+Z3
Zl - Pl /2 . - Z4 - Z4 t 316 - Z4 t 5"3./40. - Z4 t 7' 15 ./336 .
Zl • Zl " 180./P l
A - 69.05 " Zl
B - 60.00 • Zl
E - ll1.12 ·Z1
PRINT
PRINT
PRINT " LOCAL-DEG", " DIST ANT-OEG", "STAT MI", "NAUT MI", "KM"
PRI NT
PRINT Y1 ,Xl,A,B,E
PRI NT
PRI NT
PR INT " ENTER 1 TO CONTINUE OR ANY OTHER NUMBER TO STOP"
PRINT "CONT INu e";
INPUT Nl
IF N1 - 1 THEN 10
END

Fig. 2. Computer program (BASIC).

Sta tements 480-510 are
equivalen t to FORTRAN
statements 520-550. State
ments 520-580 print out the
bearin g and d istance informa
t ion . Statements 590-620
promp t the user in choosing
between recomputat ion for
anoth er set of longitude and

lat itu de and program termina
t ion.

Ope ration

Afte r "signing-on" th e
t i me-sharing terminal, the
program is called up fo r use
and run . Immediately the
headings and subheadings are
displayed o n th e terminal
screen. Then, th e phrases

"Enter latitude (i n decimal
degrees)" and "South lati
tudes are entered as negat ive
numbers" appear on th e
scree n. The desi red distant
latitude is th en ty ped on the
keyboard by th e user. The
same procedure is followed
next to enter longitude. Com
puted values for beam bearing
and distance th en appear on

the screen und er th e appro
priate subhead ings. At this
po int , the program will
pro mpt th e user with " Enter
1 to continue o r any other
number to sto p." If a " 1" is
entered, th e program will
agai n p rompt the user for
new lat itude and longitude
values and will compute a
ncw Iin c o f co mpute d

11 1 ~



Lookcloselyat the new MT·3000A.
You've never seen anything like it.

Times have changed since DenTron introduced its
first tuner. With rapid growth in condominiums and hous
ing developments, we have new problems that requi re new
solutions.

DenTron decided to reth ink the tuner and what its to
tal capabilities should be.

The MT·30QOA is a capsulized solution to many prob
lems. It incorporates 4 unique features to give you the
most versatile antenna tuner ever built.

First, as a rugged antenna tuner the MT-3000A easily
handles a full 3KW pep. It is continuous tuning 1.8-30mc.
It matches everything between 160 and 10 meters.

Second, the MT·3000A has built-i n dual watt meters.

Third, it has a built-in 50 ohm dummy load for proper
exciter adjustment.

Fourth, the antenna selector switch; lal enables you
to bv-pass the tuner direct; (b) select the dummy load or 5
other antenna systems, including random wire or balanced
feed.

The ccmoac size alone o f the MT·3000A {S'h" a 14"
x 14") rnak s it revolutionary. Combine that with its four
built-in accessories and we' re sure you' ll agree that the MT·
3000A is one of the most innovative and exciting tnstru
ments offered fo r amateur use.

At $349,50 the MT·3000A is not inexpensive . But
it is less than you'd expect to p<ily for each of these accesso
ries separately.

As unique as this tuner is, there are many things it
shares with all DenTron products. It is built with the same
meticulous attention to detail and American craftsmanship
that is synonymous with DenT ron.

After seeing the outstanding MT-3000A, wouldn't you
rather have your problems solved by DenTron?

'n-~I"" 2JCX) efieopl!l@ Po\IYII'O'I'
LIf:Ill\I~ '~Cho.tAOe1
Rodto Co Inc (2l~4~J!TJ



SPECIALS FROM ~~
eleetrOlue~

10.7 MHz N ar ro w band C ry stal F ilt e rs type 2 194 F $7.95

New Motorola Carbon Microphone Model P·7:255A. T his unit is a "noise
cancelling" palm ty pe microphone. T hese mikes come w it h or w itho ut
cables. P r ice without cables $19 .95; with cables $29.95.

H.P . 612A UHF S ignal Generator 450 MH2 to 1 230 MH2 $9 00.00
H.P. 6248 Microwave test set 6565 MH2 to 7 175 M Hz $9.00 .0 0
Beckman Met e r a nd Heterodyne P lug·in!Freq meter D .C . to 1 G Hz
$900.0 0

Motorola MC144 10 CP CMOS tOne generator uses 1 MHz crystal to
p roduce standard dual frequency t e lepho ne d ialing signal. Directly
compatible with our 12 key Chomeric pads. K it includes the lollowing.

1 MC1 4410CP
1 1 MH: C.ystal
1 Pr i n t ~d CircUit Soard (From Ham Radio Sept. 1975>
And all other parIS lor an~mbly. $ t 5.10

Fairchild 95H90DC Presc;jIler di, idt by 10 tn 350 MHI . Will la,e any 35
MH z Counte r to 350 MHz. Kit includes Ih~ follOWing,
1 95H9ll0C
1 2N5179
2 UG·88/u BNC's
1 Printed Circui t Board
Ana all other parts for asstmbly, $29.95

Fairchild llC90 DC Pre sc al e r di, idt by 10 to 6oSO MHI . Will la ke a ny b5
MHz Counte. to bSO MHz o. wit h a 82S90 it will divide by 10/100 10 bSO MHz.
This will ta k~ a 6.5 MHI counUr 10 650 MH I . Kit includes lilt following.
1 llC900C
1 2N5179
2 UG·8B/U
1 MC7BOSCP 1 P. int~d Ci.cuit 80a.d and all other parts for assembly .
1 B.i d9~ B2S90 add $S.70 to total. $59 ,95

15.40
74 .35

110.50
12 ,30
2bO
2,bO
4. 53

12.30
29.20
Ib ,OO
24.00
I b.OO
24.00
9. 50

I b, 50
9 ,50

Ib ,50
19 .01

$49 ,95
$99 ,95
$3995
$79.95

4,95
4.95
4.95
2.95

1.5 Amp Hr. #GC-1 215 $1'1,95

JU ST ARRIVED! These radi&S ha.~ Just b~~n

pull~d out of ,~ rvi<~ , S~t up for appro•. 150 MHz.
CI~a". All tu bes i"c lud~d , No accnsorin. Prices
FOB Pho~ni •.
Moto. ola U43 GGT
GE 7 PL
G£ MT.33
6EMT42N

Batte r ie s

Fai rch ild VH F Presc a ler Ch ips
llCOlFC High Speed O"~I 5·4 Inpu t no/no,
llC050C 1 GH: Counte r Di vide by 4
llCOSOM 1 CHz Counle r Div ide by 4
lleObOC UH F Or. seal.. 750 Mlh 0 Type fli p/flop
llC240C Dual TTL VC M ,arne as MC4024 P
llC440C Phase F"4. Oel.'tor ,ame as MC4044P
neSSDC Eel VCM
llC70DC bOO MHz 1Ilp/flop with r.,et
llC83DC 1 GH , 248/256 0,."31.,
llC900C 650 MHz p,.scale. Dj~id. by 10/11
llC9(lOM same as above H"pt Mil. •• r, icn
llC'llOC b05 MHz P,esea ler Di,ide b~ 5/b
llC'llDM ,arne as .!xl•• " ,"pt Mi l. ••rsion
9Sli900C 350 MH z P••".I., Divide by 10/11
'lSH'lOO M same as above ereept Mil. •• r, ion
95H91DC 350 MHz Pre,eal., "Oi ' ide by 5/6
95 H9l1)M same a. abo~ ucept Mil. v.,sion

T.1. TMS40bO/ C2107, 4K RAM

Gtl·C~1I 12 . 011S at

Crys tals
1.000000 MHz
5000000 MHz
10 ,000000 MHz
3579. 545 KC

10.7 MHI C...mio: Fillo,
MuRala SFW10.7 MA , $3.95 TRANSFORMERS

Johanson and Johnson
Tr imme r Capac itors f e rr it e Bea ds

12 10' ,99 or
120 for 9 .99

Pommer Fam. Model 4S00C 117 VAC. 60 HI. 19 w , , . . , ., . , , 57,95

FA N S

3.5b
3. 53
4, 59
2 ,80
4. 95

b,95
7.80

DIODES
IN270 Germanium Diodes $7,9510

HEP170, 2 SA, 1000 P!V $4,95/20

5rmteCh 5 FMS 20K, 20KV, 10 ma,
fan .~co"".y $1.2b ea.

b.3'lct al b amps
b .5v to 40. at 750 mao
b.5. to 40. at 1 amp
Isolation 115vac at 3S...
bSv at 3.3 amps
b.5, al 3.3 amps
30. ailS ma,

b.3 .ct at 10 amps
115 vee at 100va Isolation
12Y @4A or24 Y @2A

F· 18X
F.9 3X
F. 'I2A

N·51X
Model 0·2

8E ·12433·001

8 GH·9

F·I07Z

P6377 12v at 4 a m ps o r 24v at 2

a m ps. $6.30

P6378 12v at 8 a m ps or 12v at 4

amps. $ 10. 31

P8196 80vct a t 1.2 a m ps $6.28

3.35

"1,50
80

'"5 00
1,39
1 .49

4,95
3200

3,95
9 .95
5.50

2'1.95
24.'15
20.95
15.95

MF[3002
MPFl02
MP Fl21
MPF4391
U1282
MM'5
40b73
40b74

79B4
8072
8156

""'"8'150
4·400 .60
4·250.60
4·125 .60
4 ·65.60

FEY's
2 N54b0 .90
2N54b5 1.35
2 N55b5 5.45
3N12b 300
M.£2000 .90
MFE2001 100
MF£2008 4,20
MF E2009 4 80

TUBES
811 6.95
8llA 9.95
'131.60 11.'15
5B49 32.0 0
b146-.6. 5,25
b141>B/829BA 6.25
1>](,0 7.95
b907 3S.00
7377 40 ,00

S1.'1 5
$1.'15

I t o l4 pl .
It020pf.

2N3070 1,50
2N34](, 225
2 '13458 1.30
2N3821 UO
2'13622 1.50
2'14351 2 85
2 N441b 1 ,05
2N4875 1.75

2£2b 5.00
3828 400
4X150A 15.00
4XL50G 18.00
4CX2508 24.00
4CX 350 A/ 832L 35.00
4CX1S0OO $150.00
OX415 25.00
572B/Tl60L 25.00

RF TRANSISTORS RF TRANSISTORS
2N15bl 15.00 2N5590 b,30 MRF 207 2.00 Amp..~ . BL Y90 22.50 MM3002 U S
2N l5b2 15.00 2 N)81>6 JAN TX 4,B5 2 N5591 10 ,35 MIIF208 10,20 Ampe.H .60209 B,bO MM3009 1.80
2Nlb92 15 ,00 2 N3'125 b.OO 2N5b35 4,95 MII Fl09 12 .35 M5C 200 1 20.00 MM 3375 7.00
2N1693 15 ,00 2N3927 11 ,50 2N5b3b 11.95 MII F237 1.85 MSC 3000 20.00 MM3904 1.50
2N2b31 4 20 2N3948 200 2N51>37 20.70 MII F238 8,55 MSC 3001 20.00 MM39llb 1.43
2N2B57 1,BO 2N3'150 2b ,25 2N5b43 20 ,70 MRF450 Ib ,55 MSC 3005 20.00 MM4000 1 ,24
2N287b 12.35 2N3%1 s.ee 2N5b41 4.90 MIIF453 19,55 MSC B0205 20 ,00 MM4001 1.39
2 N2880 25.00 2N4072 1.70 2N5643 20.70 MIIF504 b.75 MSC 8020b 20,00 MM4003 },B5
2N2927 7.00 2 N4073 2.00 2N571>4 27.00 MII'509 5.50 MSC 80255 20,00 MM40% 1.1>0
2 N2947 17 .25 2N4135 2.00 2N5841 11.00 MRF511 B.bO Fai,chi ld SE7056 3 ,00 MM 1044 3.00
2N2948 15. 50 2N4427 1.24 2N5842/M M1b07 1'1 ,50 MII Fb20 27 00 MMI 0S1 2.00 MM4545 3.00
2N2949 3.90 2N44'0 20.00 2N5849/ MM l b22 19.50 MII F8004 1,'10 MM1500 32.20 MM8 00b 2.15
2 N2950 5.00 2N4440 8.bO 2NS852 50.00 HEPS3013/ 75 2 ,95 MM1550 10.00 MM 1552 50. 00
2N3287 '" 2N4957 '" 2N5'142 49.50 HEPS3014/7b 4,'15 MMlb01 5.50 MM1553 5b.50
2N3300 1.05 2N5070 }),80 2N5922 10,00 HEPS3(J02 H ,03 MMlb02 7.50 HEPS502b 2.4B
2N3302 1,05 2N50'l0 b.90 2NI>080 5.45 HEP53003 29.88 MM1b0712 N5842 8 .1>5 MSC 8025b 20.00
2 N3307 10.50 2N5108 3 ,90 2Nb081 8 .bO HE PS3005 '1 .55 MMIH4 2,75 CTC 01.28 20.00
2N3309 3 90 2 N5109 1.55 2Nb082 11.25 HEPSJOOb 19.'10 MMlb20 17, 50 ere 010·28 20.00
2 N3375/MM3375 7 ,00 2N5177/MIIF5177 20 ,00 2Nb083 12.'15 HEPS3007 24.95 MM l b22/ 2N58 49 19 ,50 CTC H ·2 8 20.00
2N3553 1 ,80 2"05179 ea 2NbOB4 14.95 HEPS3008 2.18 MM l bbl 15 ,00
2 N3571 4.10 2N51B4 2NbO'l 4 5.75 HEP53010 11.34 MMl bb9 17.50
2N3818 b. OO 2N521 b 47.50 2NbO'IS 10.35 RCA TA7'1 94 50.00 MM1943 3.00
2N3824 3.20 2 N5583 S.bO 2NbO% 19,35 RC A 40290 2.48 MM2bOS 3.00
2N38b6o 1,09 2 N5589 4.bO 2Nb097 28.00 Krrtron K212b 5. 50 MM2b08 5 .00
2 N38bb J AN 4,14 aeeree 85.00 Kr.t ron KBb008 5 .50

~~
2543 N. 32nd STREET

[IIPHOENIX. ARIZONA 85008 ..."",",'e ,.
eleetrOlue~ PH. 602·957·0786

NO C.O. D. MB
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BEAM BEARIN G
CITY LAT LON G LOCAL ·OEG DI 5TANT·DE G STAT M I

Bogota 4.5N 74.3W 159 . 344 . 270B .
Calcutta 23.6N 88 .4E 4. 357. 7901 .
Canton 23.1 N 11 3.3E 339 . 197. 7748.
La Pal 16.55 68.4W 159. 344. 4213.
Perth 32.05 115.9 E 290 . 236. 10969.
New York 40 .BN 74.0W 91. 280 . 710 .
Los Angeles 34 .0N 118 .0W 262 . 63 . 1730.

Fig. 3. Printed copy of calculated data (Note: information contained within dotted lines does
not appear on the printou t).

lations are a great con
veni ence. For those inex
perienced in computer pro
gramming, the understanding
and/ or modifying of this
program should also provide
good practice to improve
your programming skil l. .

values . The enter ing of an
integer ot her than "1" causes
the programming run to ter
minate. The output data set
contains only the hea dings,
subheadi ngs, and computed

value lines {i.e., none of the
prompting). This can be
printed o ut on an external
page printer for easy refe r
ence at a future date. Fi g. 3
shows how such a printout

wi ll appe ar.
Not everyone (yet) has

access to a time-sharin g
terminal or microcomputer.
But, for those who do, com
puterized beam bearing calcu-
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2353.
6866.
6732 .
3661.
9531.

617.
1504.
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4358 .

127 15.
12468.

6780 .
17652.

1142.
2785 .
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h,n." <ov.,.n o ' h. 440 M"', A ty boo"
", >t ho"' mod doO.''''n'
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S ISTOR AMpLI",~R 'TAG~ . n" .n
AC TIvE M 'X ER TRANS 'STOR M IXER
S TA G E . • • 0000'"" ' 0 'h . , o n, . n' ;"".'
UHf ," ....' "'''" • 0 ..'1 .. F1_ ' _ ,,_ . n<!
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SC IENC E WORKSHOP. BOX 3935
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_ _ b _""'_ .. __.. _ ...... _ .. _ ~ "' ,TS"" BASl<:. OTCO BASIC ...............- ." ",...... _ _

,,. filS Co.w.-All8lE BOARDS (M. fAIR _ I,,,,SAI toIill. _ .)

uses

IDS INTERNATIONAL DATA SYSTEMS, INC.
40(1 N_ W....1np>n S'-I, S..I" l1OO. F.lIs Ch""",, Vlrfllnll 2200W. U.S .A. (10

• 11.-:,,11 III (;0
-

Win-d
Pum-h
Header • Line/Lorul

• Luaranteed 30 llavs
-

• Tape

• Tape
INCLUDIN G PAC KI NG

F.G.B. · N.J . FACTOR Y

TELETYPE€) MODEL 33 ASK
CO~II' UTER I/O COMPLETE WI'I'II :

to

II its lnr n:u:nl'f:° W.- lIa,,- n.oII you don't see "hal you need. t:AtL or WIIITE!

PAPER _ WHITE or CANARY

~
$22 ' 0 0 /1 2· 5·' diam. lolls.

LACK NYLON RIBBONS
SINGLE SPOOL $1 1!OOl.

:
~~5~~~;t~~:e~~ OOUBLESPO OL $15/00l ,. ANSWER BACK DRUM (llloam $1.00

CODED (SPECi fY COOE) $10.00
DOME LID (181131) $5.15'
BLANK PLATE (1 111910) $1 .00'
KNOB (1811124) $1 .00
KEYTOPS (YOUR CHOICE ) GOc ea.
ONE PIECE COVER (187300) $22.00'

UCC-6 LINE·LOCAL $150.00
UCC·3 fOR TWX $150.00
FRO NT PLATE (181812) $2.50

DATA SETS 101 C fO RTWX $450.00
NEW 105A FOR TWX $300.00

TELETYPEWRITER COMMUNICATIONS SPECIALISTS
550 Spri~gfi eld Avenue • Berke ley Heights. N. J. 01922

(201)464-5310 ' TWX: 110986-301G ~ TELEX :13-6419
Deaf Line TTY, 201-464-5314

SUBSIDIARY OF VANT SL D T EN TERPRI SES. INC

PLEASE NOTE
Due 10 increased ~O$lS of pro~ess;ng orders min
imumorders: $10.00 cash or check, $25.00 cha rge ,
All orders sh ipped UPS. Please ind ude suulnem
po stage,
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Equipment Cabineu $45.00 to 560.00
(19" With Fanf

Eliminate the Customs Hassles.
Save Money and get Canadian
Warrant ies on IMSAI and S-100
compatible products

IMSAI 8080 KIT $ 838.00
ASS. S11 63.00

(Can. Duly & Fed. Tax Included).

AU THORIZED DEALER

Send $1.00 for complete IMSAI
Catalog,
We will develop complete applic a
tion systems
Contact us for further in formation.

CANADIANS!

""~Rotundra if Iii:
Cybernetics ....

• Peripherals
• C om p on ent s

Key board. $40.00 to $60.00
(ASC II En coded )

Tape Drives saOO.OO

.CRT Terminals
eAssemblies

Termina l/ Keyboa rd
With Sch"matj c~

$250.00

"We may have the surplus
electronics
you need!"

Send for a free catalog or call
Bill Blaney, toillree 800 258·1036

in NH 603-885·3705

Come to our showroom1iI~
. \!IV

W~J1L~WI~E EL.EI::TJ1~IlII::~,Irll::.
10 Flagstone Drive, Hudson, New Hampshire 03051 W1.

Box 1448, Calgary, Alta, T2P 2H9
Phone (403) 283·8076

R1 3

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

C& B RA DI O & ELE CT RONI CS
P.O. BOX 70 28

BURB AN K CA 91510

I
I

STANDARD 12 TONE FREQUENCIES ARE CRYSTAL CONTROLLED
BUILT-IN MIKE PROVIDES ULTRA CLARITYS 3 9 95 ei.us
FITS MOST TELEPHONE·TYPE HANDSETS ANtH~~~~;IN

CAJJ ftlH.NIA

A UTO-PATCH USERS
INSTANTLY CONVERTS MOST TELEPHONE-TYPE HANDSETS
TO AUTO-PATCH OPERATION
HI-FIDELITY CONDENSER TYPE MIKE REPLACES
OLD FASHIONED CARBON MICROPHONE

CONTROL STATIONS
TONE FREQUENCIES ARE 6 TIMES MORE ACCURATE
THAN REQUIRED . OPERATES ON 6 to 24 VDC. CAN BE
USED WITH MOST ROTARY DIAL PHONES FOR REPEATER
CONTROL (Check with your local phone oo.)

TOUCHTONE
NEWMICROPHONE

To Order: Send name, address, city, state, zip to:
EndoHe: Cash, Check or Postal Money Order on ly.
Include $ 1.50 fur Shipping & Handling or use your
BankAmericanl or Ma ster Cha rge by filling in the proper bo xes.

BANKAMERI CARD 0 CA RD N UM BER I
MASTER CH ARGE 0 -M.~i'R,,",,";;;;;,========l

I I MASTER CHARGE I
EXPIRATION DATE INTERBANK N U MBER

- ---c:·.,,::':::":::CH:::'::''':::.:::'':::ISc:' ''''::':CEGISTEHEIJ TKAlJf;MAIlK OFAT& T:---- - - - --'

maSl&r etwlrge
... * .._"..,

• •

8AN ~ AMnICAROj

r..o I,

I•

l
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AL lAIR. IMSA I,. lind 5·100 bun ccenoenbte.
Access T,me.' 260 nsec m all
2 ,109 Speed Compatible up to 4 mh~

Memory Chip 2 102LHPC or 2 102·2.
Batte ry S larH1hy:)1.5 to 4 1101 15.(
Address Select, B ea. SpS\. D ip SW itch.
Wai t States' None.
Cummt Reg,: less than 200 rna per 1 K.
Atl Address, Conlrol, and Data Out lines fully bu ffered ,
All IC's supplied with Ie Sockets.
Solder M.ked 00 both lronlend b«:k 01 P.C. b08rd.

READ
ONLY
MEMORY

4K
ROM

STATIC
MEMORY
CARD

8KSC-Z

Assembled Price:
$179.00

TElEPHONE. 6 15 '693 e655
522

",S~ALE,II
ELECTRONICS.lNC.
BOX 11651, KNOXVillE, TN, 37919

Kit Price:
$119.00

Kit Price:
$195.00

Assembled Price:
$395.00

Will accept up to 16 ea. 1702A or 5203 EProm Providing
up to 4096 Words of non-volattte mllffiOry for Boor LOMts
to Complete Programs.

rograffim og Available lit Factory for $3.00 per EProm
hen 1lCC00lP8!'i}ed by b niry fa mated tape.
ach 1702 A hIllS .ts own Vgg clocked for Low Power

ccoscrscrtc Wilt we k with the weilkest power supply
cesed 5·100 bun computer.
Swltch9d Se ected Address In 4K Blocks.
SWitch sellKtlld WIllI states so thllt ~n the 5 owelt 17fY2-A
can work In .00Jr system.
Solder ~ked on b()th sroes of PC BOllrd.
Component Screenlild on Component S de of PC ace-o.
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Arvid G. Evans K7HKL
5128 So. 3600 W.
Kearns UT 84118

Regulated

N icad Charger

rent limiti ng action.
In Fig. 1, res istor R1 is

used to provide for ward bias
to the base of Q1, bringing
that trans istor into conduc
tion. With no collec tor load
(batteries) in the circuit , the
emitter current is very lo w.
Th us the resulting volt age
drop across the base-em itter
junction and R2 is not ade
quate to forward bias the t wo
diodes, 0 1 and 02. Th is
leaves the t ransistor in a fu ll
on state with the who le
sup ply volta ge present at the
outp ut te rminals.

Now, if we pu t a hea vy
load (0 Ohms) across the
o utput termina ls, the current
will increasetf], but how
much? Watch what happens.
As the current inc reases, the
voltage drop across R2 also
increases. Wh en the base
emitter drop plu s the R2
drop reaches approxi mately
1.2 volts, the t wo diodes go
into co nduction and limit any
fur t her inc rease in base
potential. Thus the curre nt is
limi ted to tha t point where
the e mitter circui t voltage
drops equal the series turn-on
potent ial of 01 and 0 2.

For silicon d iodes, the
turn-on potent ial is about 0 .6
volts. This also ho lds tr ue for
the base-em itt er junction of
silicon transisto rs. Th is means
tha t the required value for R2
is abou t 0.6 volts di vided by
the current limit desired.

Varying the load (using 1
to 18 nicad cells) reveals that
the curre nt limiting action
will hold within 1 to 2 rnA
from 0 to 24 volts. In other
wo rds, you can cha rge any
random number of ce ll s from
1 to 18 wi thout adju sting t he
charger.

Transistor Q1 should be
chosen for a reasonably good
hfe and a power capa bility of
twice the to ta l supply voltage
t imes t he cu rrent lim it value.
Since my primary interest is
in 450 mAh penlight cells,
my charge current is set at 45
mA. Th is means that my tran
sistor must dissipate 25 volts
t imes 0 .045 Amperes, or
1.125 Watts. Double tha t for
safe ty and a 2 Watt transistor
is about right . -

•
''''

(

. r
Fig. 2.

'l9
II'

Item 3 abo ve leads ri ght
into the reason for this
art icle. Fig. 1 is representa t ive
of a "uni versal" type nicad
charger ci rcuit.

The t ransformer, rec tifier,
and filter capacitor are con
ventional design. The trans
for mer itse lf is an 18 volt
doorbell un it wh ich gives a
rec tified de o utput of 2 5
vol ts .

T he current regulator is
somewhat less co nvent ional,
as most hams are familiar
with the emitte r fo ll ower
circuit in Fig. 2. Placin g the
load in the collec tor circui t as
in Fig. 1 allows a measure of
gain and results in be tter cu r-

'em !

dition on all ce lls in a ser ies
string at the same perce ntage
ra t e. S u bs t it uti on of a
partiall y charged cell into a
series st ring of fully charged
un its may ruin the weaker
cell through reverse cha rgi ng.

3. When cha rgi ng standard
nicads (o ther than "Quick
Charge " units), limit t he
charge curre nt to about 1/1 0
th e r a t ed Am pere -hour
capaci ty. Excessive c harge
current causes overhea tin g,
which mav result in seal
rupture and vent ing of excess
pressure. Once t he sea l is
bro ken , the ce ll will rapidly
dry out and become useless.

don't cook

,e. R"S

"..
~

;I '~.OO2

""- ","002 i·, • " "00."'..",..
" "ac

Fig. 1.

- -

M ore and more nicad
cclls are bec om ing

available and many hams are
utilizing them in portable r igs
and test equi pment. To avoid
da maging these batteries
though , a few precautions are
necessary :

1. Always utilize the full
capacity of the cell. Nicads
have a sor t of "memory"
action and a un it tha t is
habituall y requ ired to provi de
only Y2 o f its rated capaci ty
will go dead at tha t half way
level when the whole bit is
needed.

2. Don't reverse charge a
nicad Keep the charge con-
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Complete

Repeater Control System

- - all that's missing is the computer

11 8

E. E. Bu!fjngton W4 V GZ
2736 Wood bury Drive
Burlington NC 272 J5

Y OU can build a repeater
tha t will per form better

than man y com mercial un its.
You can do it with six small
plug-in circui t boards, a trans
mitter, and a receiver. Three
of t hes e board s we re
described in 73 recently in
con nection with autopatc h.
The circui ts described in this
article are made to interface
with the autooatch boards.

CW Ident ifier

The K20 AW identifier is
repackaged into a 22 pin
plug-i n 4 x 6 inc h board. Th is
circuit was presented in the
February, 1973 issue of 73
MagaZine in an article by Pete
Stark. I did add an audio
oscillator for feeding the
audio board described in 73,
A p ri l, 1977. The ci rcuit

ma ste r , sc he ma tic, parts
layout , and parts list are pro
vided for ' you to duplicate
Pet e Sta rk's excell ent deslgn
in a more convenient layout .

Timer Board

The t imer boa rd has the
four second tail timer, the
three minute t imeou t or
" windbag" t imer, and the five
minute ID ti mer.

Request for transmitter o n
can originate from a signal
being received (COS), local
microphone (Ff'T) , autopatch
(API , and the CW identifier
board (1 0 HOLD). The shu t
down con trol (T RANS
MinER ENABLED) is also
an input. The four second
and three minute timers are
resenabte by the ac tion of

the 2N 3906 tra nsistor whic h,
upon bei ng t r igge re d ,
partiall y disc harges the ti mi ng
capaci tor. This reset does not
result in four more seconds or
t hree more minu tes, as only
about half t he delay ca n be
reset o ut.

The 10 timer and logic will
start the identifier initially
with COS, PIT, or AP going
low, and will identify five
minutes later. It is possible
fo r two lOs to take place one
after another if the five
min ute t imer runs down and
just afterwards COS goes low.
I am working on a new logic
scheme that will result in less
ext raneous lOs. I will try to
lay it out so that it will plug
in the same socket so that no
wiring changes to the soc ket
are necessary.
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Fig. 3. Timer and control circuit schematic. ZI - 7420; Z2,
23 - 7400; Z4 - 7404; Z5, Z6, Z7 - 555. Fig. 4(b), Timer and control component toyout,

Fig. 4(0). Timer and control board.
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Fig. 5. Transmitter control. Zl - 7473; Z2 - 74123; Z3 
DTL-946; Z4 - 7404; Z5 - 7400; Z6 - DTL-946; Z7 -

Fig. 6(b) . Transmitter control component layout. 74123; Z8 - CLM 3500 or CLM 4120.

Fig. 6(a) . Transmitter control board.
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The Extender
A circuit master IS In

cluded for an e xtender card.
This card is soldered to a 22
pin connector. If you mount
your circuit boards so that
both sides are accessible for
adjustment or test, then you
will not need this aid (your
boards wi ll take up a lot of
space though) .

or on the machine. The (A)
and (B) buttons of the 16
button pad are pressed alter
nately to do this. The 74123
(a retriggera ble multivibrator,
Z7) is used as a half-second
debouncer. In the article
(April, 1977) on auropa tch, I
included the ..chemat ic for a
(*) a nd (#) one-second
dcbouncc circui t. This cir
cuitry is included on this
board. The neon optoisolator
only draws 2 mA from the
phone line during ringing. A
means for manually ad
vancing the counter using a
push-button is shown on the
overall schematic. The 10k
Ohm resistor and the 1 uF
capacitor connected to pin 6
of Zl insure that after a
power failure the circuit will
come on with the tra nsmitter
enabled.

•
.1 ,J,.,. .".

J:.' 1·'

,

.,

••

.. '" "

Repeater Shutdown Board
This circuit is a must for

remote controlled repeaters.
This one will count the ring;
on the phone line and shut
the repeater off by the
"transmitter on enable" line
going low. As a convenience
and backup feature. touch
tone in the fourth colum n
can also be used to turn off

I

Fig. 7. Overall schematic.
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Fig. 8. Suggested transmit switching circuits.
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The 1.977 Atlanta HamFestival
and

Georlia State ARRL Convention
June 1.8-1.9, 1.977

Downtown Atlanta Marrloll Hotel. Courtland and Cain Street•• Atlanta, GA. 30303

• GIANT Covered Fleamarket Swap.hopJ • 120 major exhibits!
• More than 50 technical torums! • Special MICROPROCESSOR Section!

• The BIGGEST door prize. In all 01 Ham Radio:
First Prize I. a complete 2MFM Mobile rig - Including a 1977 AMC Gremllnlll

R.glstratlon: $3.00 Individual, $5.00 Family IN ADVANCE,
$4.00 Indlvldu.I, $6.00 F.mlly et the door.

For Adv.nce Reglltr.tlon M.terlals call 404/971·HAMS day or night or write to:

Allanta HamFe.tlval
53 Old Stone Mill Road

Marlella, GA 30067

SPECIAL HAIoIFESTIVAL RATES: $18 SINGLE, $24 DOUBLE.

CONTACT THE HOTEL DIRECTLY for reservallons toll free at 1·800-228-9290 - and Hurryll

THE .EST HAMFEST IN THE WORLD!

Fig. 10. Parts list. Circuit boards and parts can be obtained from: Sta fford Electronics, 427
South Benbow Rd., Greensboro NC 2 7401, (919) 2 74-9917.

Tr.nsm itt er Control
1 100 Ohm Y.. W
1 47k Ohm%W
1 4.7k Ohm Y.. W
1 3 .3k Ohm Y.. W
2 10 k Oh m % W
4 33k Ohm Y.. W
1 220 Ohm Yo W
1 LED
1 1N914 ctooe
1 2 N3904
3 47 u F 10 V t an talum
2 22 \,IF 10 V tantal um
1 1 uF 10 V t antalum
1 7473
2 74 123
2 DTl 94 6
1 7404
2 7400
1 O ptoisotator

Cl M 3500 tY Cl M 4120.
Oaire x Electronics.
560 Sou th Third Aw .,
Mt. Ve rnon NY 10550,
(9 14) 664-6602

K20AW Id ent i'f . r

Qu.nt ity Deseript ion

2 220 Ohm % W
1 l k Ohm % W
2 4 .7k Ohm % W
1 10 k Oh m YO W
1 100 uF 10 vol ts
1 2.2uF 10 vol t s
1 .0 1 uF di sc ceram ic
1 10 uF dipped tantalum

lunk .) Program diodes 8$ required
2 7473
1 7493
2 7400
2 74154
1 20k pot . Bourns 3389W

Tim... and Control
5 4 .7k Ohm % W
1 82Ok Ohm xw
1 3.3 megohm Yo W
1 7 .Smegohm %W
2 4 7 u F 10 V tantalum
6 10 u FlO V d ipped tanta lU'Tl
1 4 .7uF 10 V tanta 'um
1 1 \,IF 10 V tan talum
3 .01 \,IF d isc ceramic
1 74 20

7400
,.04
555

that is where I get most of
the parts I use. In a project
this large , errors are bound to
cree p in. Let me or the editor
know about it and co rrec
t ions can be made. -

2
1
3

card with "it works" would
be OK . If you have trouble
getting any of the parts, send
an SASE and I will t ry to
help you fi nd a source. Try
the ads in 73 first because

the dialer circuit board.

Parting Shots

So good luck with your
repeater project and please let
me know about it. A QSL

Interfacing
The six boards will require

very li ttle to interface with a
receiver and transmit ter. An
active high of three volts or
so is needed fro m th e receiver
as a carrier opera ted switch
(COS) signal. The receiver
audio inpu t to the audio
boa rd C,,1n come direct ly from
th e discri minato r over a
shielded wire. The 470 k Ohm
resistor on the aud io board is
large enough so that loading
of the disc rimina tor should
not be a problem. A few
circu its are given as sugges
t ion s for turning o n the trans
mitter. You can, I am sure,
thin k of a better o ne to fit
your individual transmitter. A
similar circuit can be used for
the (AP) signal turn ing o n the
tape recorder.

If you use all six of these
boards, you sho uld remove
the MC780 5CP from the
dialer board and mount t he
regulator on a good heat sink,
as the five volt load will be
near a n Amp and the
MC7805CP does not have
enough heat sink mounted to
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- - in case you don't know everything

Transmission Line Primer

Fig. 1.

thi s defined as the im peda nce
t ha t would be seen loo king
into the e nd of an infi ni tely
long line. It is equivalent , and
perhaps easier to grasp , t o 'ody
it is the im peda nce see n at
the driven end of a cable
before the signal has had t ime
to reach the other end . An d
fro m t hat it fo llo ws t ha t the
line's character istic, or surge,
impeda nce (call it zo), ls the
impedance seen by any signa l
moving alo ng the line , that is,
any wa ve pr opagat ing along a
line always has its voltage
equal to itv curren t times l O.
Act ual ly we've put the CHt
before the horse; the last
state me nt is more nearl y the
textbook definition 01 lO,
and the pre vious two sta te
ments follow fro m it!

So if lO fo r the cable in
Fig. 2 is 50 Ohms, the current
through RS righ t a lter the
swit ch is thrown is .75 Amps
and the voltage across the
ncar end of the line i.. 37 .5
volts. If we look a t the line
500 ns later. we fi nd 37.5
vo lts across it at all po in ts
from the ncar end up to the
middle a nd 0 volts at all
points from the m iddle to the
far end . Sim ilarl y we fi nd .75
Amps flo wing in the line .II

all point s up to the m iddle
and no current beyond. We
arc observing <I signal, or wave
fron t , or step, 01 37.5 volts
and .7 5 Amps propa gating
along the line a t the rate o f
0.66 fee t per nanosecond.

Now le t 's consider what
happen s afte r 1000 ns, when
the st ep reaches the fa r e nd
of the line and RL. Th e ratio
of voltage to current on the
li ne is 37.5 /.75 ~50, the line
impedance. The ratio o f vol t
age to current at RL mu st be
the value of RL, or 25. So
either the voltage , t he cur
ren t, o r bot h must change.
(No te that if RL were equal
to lO, no c ha nge wou ld be
necessary, steady sta te co n
dit ions woul d be reached in
1000 ns, and the only effect
of the ca ble wo uld be a time
dela y.) If eit her the voltage or
the current at the fa r end of
the line c ha nges, this c hange
won 't be see n a t t he nca r e nd
for a not her 1000 ns, dur ing

ber that signa ls propagate
along a transmission line a t a
finite speed ; granted, it is a
very high speed , usually
grea ter t han half the speed of
light , bu t still a fi ni te speed.
This speed is specified by t he
line's velocity factor, which
gives the speed of signal
propagation on the line as a
fraction of the spe ed of ligh t.
For most of the lines used by
amateurs, this factor is about
0.66. That means signals
propagate alo ng the line at
0.66 ti mes the speed of light,
or a bo ut 0.66 fee l pe r nano
second. The n if our line in
Fig. 2 is 660 feet lo ng, it will
take a signal 1000 ns , or 1 us,
t o get from one end to the
other.

When the swi tc h in Fig. 2
is thrown, current starts to
flo w through t he battery, RS,
and the end of the line . Bu t it
doesn' t make it to t he far end
of the li ne , a nd RL, for 1000
ns. Th e obvious question at
this point is "How much cur
rent flows during that 1000
ns?" Since there is no current
at the far end o f the line or in
RL, then the valu e o f RL can
have no effect on the current.
The o nly t hings co ntro lling
t he cu rrent arc t he battery
voltage, t he value of RS, and
t he pa rame ters of the line.
The pertinent line parameter
her e is it s characterist ic
impedance, or su rge imped
ance. You 've probably seen

(to the a ma t eu r fraternit y at
least) way of looking at the
problem.

In the field of h igh speed
d igi tal logic, the charac
teristics of t ransmi ssion lines
and the effects of reflect ions
o n these lines is fa r more
critical t han in most radio
commun ications systems.
Luckily, the operation of a
line driven with step fu nc
t ions or narrow pu bes is also
much easier to anal yze than
that of a line d r iven wi th
co nstantly va ry ing signa ls
such as sine wa ves. Let 's look
in to a very si mple "digital"
circui t consisting of a battery ,
a couple of resistors, and a
chunk of cable . T he analysis
requires o nly the sim plest o f
algebra and will provide tre
mendous insight into t he
whol e sub jec t.

First let 's co nsider t he
t rivial circuit in Fig. 1. When
t he swi tch is mo ve d fro m
contact A t o co ntact B, a
current of 1 Amp flows
through the battery and both
resistors, dropping 50 volts
across RS and 25 volts across
RL. Simple enough . Now let's
move on to the circui t in Fig.
2 , in which a lon g piece of
cable, or tran sm ission line,
has been adde d. Now if we
ignore the small resistance of
t he cable, we might expect
thi s circui t to behave e xac t ly
like the first one. But it
doesn't, not exact ly ! Remem-

•

J. A. Murphy
343J Oakdale, ApI. #2102
San Antonio TX 78229

r;
1

A num ber of articles have
appeared in the ama

teur literature in the past few
years att empting to "ex
plain," or perhaps " explain
away," the co ncept of re
flected power o n transm ission
1lnes . Th e conclusions
reached by some of the
a ut ho rs range from " It
doesn 't seem to make any
d ifference, so why worry
about it?" to " I can't und er
stand it, so it must not
exist!" But of cou rse re
flected power does exi st ; part
of the signal arriving at a
po int of m isma tch o n a trans
m ission line is reflected back
down the line just as surely as
pa rt of a radio signal str iking
the moon , or part of a radar
signal striking an airplane, is
reflected back the way it
came. So the problem is in
understand ing how a tran s
mission line o perates. What
seems to be needed is a new
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b y a series o f discrete
changes, or steps. Th is sho uld
not be too surprising, as it is
very simil ar to charging a
capacitor wit h a battery an d
resi stor; the vol tage on the
capaci tor never reac hes the
b att e r y vo l ta g e, but
app roaches it asymptotically.

We also assu med we were
dealing with a lossless line, a
very difficult t hing to come
by! With any real line, par t of
the fo rward power is lost
be fore it reaches the far end
of the li ne, resulti ng in less
power in the load and less
reflecte d power. Similarly,
part of th e reflec ted power is
lost before it gets bac k to t he
t ransm itter. This means that
we 've lost so me of t he infor
mat ion that "tell s" the t rans
mitter abo ut the val ue o f RL.
Instead of " realizing" that
the load is no t ZO, bu t RL,
the tra nsmi tter "th inks" that
t he lo a d is so me t hing
bet ween ZO and RL. Th is
results in a little addi tional
loss.

We also assu med the li ne
was distortionless, o r that it
t reated all frequencies in
exact ly the same way . Th is is
another con dition that is
rarely even appro ximated in
practice. The effec t is to
"round off" the nice sq uare
pu lse we starte d wit h. Again
this has no effec t of the
basics of reflections.

We have dealt only with
impedances that were pu re
resistan ces, bu t while thi s
grea t ly si mplif ies the math, it
has no effect o n the concl u
stons.

And finally we have only
cons ide red dc, or squ are
pulse, cond it ions. But one of
the basic principles of elec
t ron ics tell s us tha t if we
know ho w a circuit responds
to very narrow pulses, we can
predi ct how it will respo nd to
any other wavesha pe. We can
create any arb itrary wave-

which time the change propa
gates back along the line. This
change t raveling back alo ng
the line is called a reflection!
But , as we have seen, any
signal pro pagat ing along a line
must have its voltage and
current related by ZOo Thus
the ratio of t he change in
voltage to the change in cur
rent caused by RL must be
related by ZOo If we now
designate the voltage and
current moving from the near
end toward the far end with a
+ su perscript and t hose
moving in the o pposite direc
tion with a - superscript, we
can write three equatio ns
describing o ur findings :

11 )
E+/I+=ZO

(2)
E-f. I-=ZO

(3)
IE ++ E-) /(1++ 1-)=RL

Equation 1 says that the
forward voltage and current
are related by ZOo Equat io n 2
says that the reflected voltage
and current are similarly
related, but with an addcd .
sign since the direction of
propagat ion is reverse d. Equa
tion 3 simply says that the
total voltage and current at
the far end of the line, the
sum of the forward and
reflected waves, must be
related by RL . The solution
of these three equat ions for
E- an d 1- yields:

(4)
E-=( RL-ZO)/IRL+ZO) ·E+

(5)
1-=(ZO- RL)/ IZO+RL) -1 +

S ubstituting the val ues
from our example gives -12.5
volts for E- and .25 Amps for
1-. Summing the forward and
reflected compo nents gives
25 volts and 1.0 Amp at RL.

Now let's follow the re
flection back along the cable
toward RS. If we look at the
line 1750 ns after the switch
was thrown, 750 ns after the
reflection started, we will still
f ind 37 .5 vo lts and .75 Amps
at all points in the first
quarter of the line, but we 'll
see 25 volts and 1.0 Amp at
all points in the last three

quarters of the line. Remem
ber that this 25 vo lts and 1 .0
Amp are act ually the sum of
a for ward wave (37.5 volts
and .75 Amps) and a re
flected wave (-12.5 volts and
.25 Amps) . We are watching a
reflected wave propaga te
back to the near end of th e
line. After 2000 ns, the re
flection reaches RS, where it
sees a perfect match. T here
fore, no changes in voltage or
current are caused an d no
ad di tional reflections are
crea ted. The reflected -12.5
volts combines wit h the 37.5
vo lts already presen t at the
near end of the line to gi ve 25
volts , the reflected .2 5 Amps
combines with the .7 5 Amps
alrea dy flo wing giving t.O
Amp, and steady state co n
d it ions are reached. Now the
voltages and currents at the
resistors are just like they
were in Fig. 1. The steady
sta te conditions of the two
circuits are identical. The
presence of the transmissio n
line caused a transient co n
dition, 2 us long in this case,
to occur before stea dy state
conditions were reached .

If we consider the battery
and RS to be a tra nsmitter
and RL to be a load, in bo th
Fig. 1 and Fig. 2 the t ran s
mitter delivers 25 Watts to
the load once steady sta te
conditions are reached. But in
Fig. 2 the trans mitter de
livered 28.125 Watts to the
line for 2 us. You might say
the transmitter "thought " t he
load was 50 Ohms, the line
impedance, and delivered
power accordi ngly, until t he
reflected 3.125 Watt reflec
tion got back an d "told" it
different.

So reflected power does
exist. It 's real, ho nest to
goo dness po wer, voltage in
phase wit h current, capab le
of produci ng heat , doi ng
work, or fitting whatever
def init io n of po wer yo u ca re
to usc. And the job it does is
"te II i n g" the transmitter
what's out there at the e nd of
the line and forci ng it to
"adjust" its output accord
ingly. And if you 're still
worried about that "extra"
power, consider w h at

happens when yo u th row the
switc h back the ot her way.
Again there is a 2 us t ransient
condition . We conti nue to see
25 volts and 1.0 Amp (25
Watts) at RL for 1 us after
t he t ransmi tter is turned off.
And at the near end of the
line we see -12.5 volts and .25
Am ps (3. 125 Watts) co ming
out of the line and being
dissipated in the t ransmi tter
for 2 us! The "extra" power
that we pu t into the line for 2
us when we turne d th e trans
mitter o n ca me back o ut of
the line for 2 us when we
turne d it off.

The circuit in Fig. 2 is just
a bo ut the simplest possible
case of line reflec tions. Now
let 's look at some of the
reason s fo r its si mplicity and
see how t hings mi ght get
m ore co mplicated . Not ice
that we let the o utput irnpe d
ance of our t ransmitter, RS,
match the line imped ance,
ZOo T his condition rarely
exists in the real wor ld ! T he
widespread, and incorrect,
usc o f the ter m "out put
im pe d an ce" to refer to
recommen ded load imped
ance has led man y peop le to
believe that a transmitter
designed to drive a 50 Oh m
load has a 50 Ohm o ut put
impedan ce. Wh ile this is not
imposs ible, it is highly un
likely. It takes a lot of extra
work to make an amplifier of
any kind , rf audio, or any
thing else, have an o utp ut
impedance an ywhere near its
reco mmended load impe d
ance, and there is usua ll y no
reason whatsoever to try to
do so. Except in very special
applications, it would never
even occur to the designer to
thi n k of such a thing ! T here
fore the reflected power will
generally see a very large
"mismatc h" when it gets
bac k to the transmitter and a
conside rable po rt ion of it will
be re-refl ected . Th is means
t hat , even in the simple dc
circuits we've been loo king
at, th e reflections , an d the
t ran sient conditio n, wil l con
tinue fore ver and the stea dy
sta te co nd itions will never be
r e a c h ed b ut w il l be
a pproached asy mptotica lly

•
~"'L ,/c'Z'O' .--,

zr-sv < <ec
TRA"S"'SS IO "
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Fig. 2.
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- - ever heard of an 807?

Things Remembered

for m by adding together a
great number of narrow
pulses and find the response
by adding the responses to
each of the pu lses . When we
consider sine waves, we must
think of time delay in terms
of phase shift and take into
considera tion the sta ndi ng
waves produced by the ad di
t ion of the sine waves movi ng
in opposi te directions o n the
line. Things rapidly become
much more co mplica ted , but
the basics rema in unchanged:
Any signal moving al ong a

Daniel T . Davis W8Ll1X
1610E. McKinley
South Bend IN 46617

I 've ne ver reall y been too
Cer tai n about what it

takes to be called an o ld
timer - being lice nsed for 50
years, holding a two letter
call , or perhaps havi ng had
your start with a spar k gap
transmitter. Whatever the
specific element happens to
be, me mories have to play an
impor ta nt role, an d this is an
area where I'm making pro
gress towards tha t "OT"
designat ion.

After having been exposed
to ama teur radio for a quart er
of a century and an actual
participan t in it for the past
20 years, I've begun to noti ce
tha t a lot of things I once
took for granted just aren 't
around any more.
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li ne does so with its vol tage
and cu rrent relate d by ZO;
points of mismatch on the
line cause reflect ions.

Please note that we've sa id
ncmlrig about t he impor
tance, or lack thereo f, of
reflections o n overall system
perfor ma nce; that is not the
purpose of this a rticle. In a
digital syste m, where the
t ransmission line may be a
couple o f feet of hookup
wire, or a few inches of
copper o n a PC card, reflcc
ttons may be intol era ble. In a

Recent ly I put to gether J

partial list of some of the
thi ngs associated with ama
teu r radio which were on ce
important to me. Check it
ove r and see if there 's anv
thing you recognize:
- Crysta ls for 80 and 40
met e rs that came in those
rugged FT·243 holde rs.
- Those strange WV calls
whi ch were assigned to
Novices briefl y in the late
1950<>.
~ The thrill of using a VFO
for the first time to explore
the area below 3700 kHz.
- When you said "kiloc ycle "
and everyone knew what you
meant.
- A CW signal that was ac tu
a lly produced by a human
being and not a devi ce,
mechanical or e lectronic.
- Blazing arguments about
whether sideband would ever
compete with AM .
- Transmitters that had a
DSB mode.
- Building those Johnson or

rela tively narrow band radio
com munications system, if
the transmitter can opera te
into the load presented by
the line, and the extra loss
c a use d by reflec t ions is
tolerable, and the higher peak
vo l t age ca used by the
standing waves doesn't break
down the line, you can prob
ably forget a ll about reflec ted
power. The point is that
reflect ions do exist , they are
not a figment of some mathe
mat ician's imagina tio n, and
they don 't vi ola te any taws of

WRL screen modul at ors as J
means of gett ing on phone
inexpc nsivcl y.
- Discovering that the scree n
modul ator really worked .
- The night I ac tually hea rd
someone over six meters o n
my Hallicrafters S-53A.
- Catalogs from mail-order
e lect ro nics supply houses tha t
were 200 pages thic k.
- When six or seve n manufac
ture rs pu blished ca talogs.
- All t hose surplus equip
ment stores near Arch Street
in Philadelphia where a 110 V
ac DPDT relay cost a buck.
- Row after row of ARC·5
equipmen t in tho se surplus
stores.

An 807 which didn't
become gassy after 50 hours
o f use.
- The Viking Adventurer,
Globe Ch ief 90, Hea th AT·l ,
and all the sim ilar trJOS
miners that made it po ssible
for a Novice with a scho ol
boy's allowance to get o n the
atr.

nature !
So the next t ime you hear

somebody claim that re
flected power do esn't exi st,
o r that the voltage and cur
rent in a reflected wave are

oalways 90 out of phase, or
that direct ional wattmete rs
can't be built , or any of the
other absurd statements that
a re so oft en tossed about, sit
down and draw a little circuit
similar to Fig. 2 and th ink
about it for a few minutes.
All t hose stu pid engineers are
right after all! •

- Hearing the FCC exami ner
te ll you that someone in
Washington wo uld send you
you r Gen era l tic ket in about
four wee ks.

Find ing o ut tha t the
exa miner and the man In

Washin gton were men o f
integr ity.
~ When you didn 't have to
own a linear and make an
appointment to QSO on 20
phone.

S o m eth ing called 2Y1
meters.
- O r even 11 meters.
- Fidget ing wi th the BFO to
unscram ble those " Donald
Duck" voices.
- A handful o f guys fool ing
around with commercia l FM
gear on six met ers.
- When it was rare to see a
K-call in the "Si le nt Keys"
col umn of QST.
- Almost coming to blows
with so meo ne over ince nt ive
licensing.
- When posta ge for a QSL
card only cost t wo cents.
- An enfant terri ble publish
ing a new ham magazine that
was irreverent, humorous,
and simply interesti ng to
read.
- The enfant terrible has
mell o wed somewha t, but
th ank ful ly h is magazmc
hasn 't.

No, I'm neither ready nor
qualified to be called an o ld
timer. I reall y loo k forward
to my next 25 years in ham
radio, but in my "middle
age" I can't help but look
bac k and, like the well-known
com edi an , s i m p ly say,
"Thanks for the mem
ories. " •
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60 Hz Crystal Time Base Kit

- Kit
enables a MOS clock circuit to op
erate from a DC power source. Ideal
for car, campe r. van, boat , etc.

60Hz output with an accu racy of
.005% (typ.) Low power consump
tion 2.5 rna (typ.). Small size will
fit most any enclosure. Single MOS
IC oscillator/d ivider ch ip 5· 15 volts
DC operat ion.

ONLY $5.95
2 for $10.00
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order to Ban kAmerica rd o r
Mast er Charge.

USE O UR T OLL F RE E WATTS

1-800-527-2304
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dip with specs.
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· 4400 Mfd of filtering
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" Kit includes all components
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"'" " '"'' "7410 " 7491 "741 I zs ''''9 2 • "7.13 es 7493 ",m " ",. ec
7471 " ,,,,

"7473 as ,,~ es
7425 " 74100 .~
,,~ " 74 I 21 3>
7427 ." 7"'123 et
7430 ze 7.125 «
7432 ao 7'" I 41 .n
743 7 as 74145 "7438 as 7'" I 5 1 ."
,~" " 74153 ",~, so 7. 154 ",~, eo 7416 1 ",~. es 74163 '00
,~, as 74164 ' .00
,~, " 7417'" ",~,

" 74175 ,~

,,~ ac 7"'180 "745 1 " 74181 2.25
,,~ " 74191 t .'"" M " 1.197 ' '''14 70 as 74193 85
7472 " 74195 "

Au <."" M ,Iopod " ont . ....;'.

"" , 0 bloc ' m ... 1m,'"

S .....II M~ . ,..
SH.O 52,00 52.7S

0 ·2- \ 12" D_2" 0-2-112"

1'1 -4 ·314 " w-4 _7I8"' W_l "'

''''·7IS'' I<-J-'12" 1<-4 "

O NLY $ 10.95
VARIABLE POWER SUPPLY KIT NO.2

Same as above but with 1 amp output . also with case.
ONLY$ 13.95

Standard 9 V battery cl ip with
4 ·1 /2" t inned leads. 25/$ 1.00

SPECIA L DEVICES
82523 2.19
2513 10 .00
MK4102-1 .99

ONL Y $ 3 .95

12 digit d isplay .4 " c berac
ter Power supply fo r dis play
above Complete specs for
hookup.

WATE RGAT E SP ECIA L

PLASMA DISPLAY KIT

CLOCK K IT
Kit includes. LT701 clock module

• Power Supply
• Punched case
• 12 or 24 hour o pe-anon

Complete except for line cord

Radio H ut

Kit Includes:

line cord Not Included .

Telephone Relay automatically sta rts and
stops tape recorder. No batteries required,
Kit complete with drilled P.C. Board.
Partl and Case ON LY $9.95

Money back guarantee. NO COD 'S. Texas
residents add 5% sales ta x. Add 5% o f order
for postage and handl ing. Orders under $1 5.00
add 75 cents. Foreign orders add 10% f or
postage.

For you r convenience. call your BankAmericard
o r Master Charge o rders in o n our Toll Free Watts
Lin e: 1-800 -52 7-2304. 'texas res idents call col
lect : '-214-271-8423 .

P.O. Box 64783
Dallas , Texas 75206

tr\lII8I&f eh8 f9l1
, , ..,

LT701E 12 Hour Clock

ONLY $ 14.95

HA R DWA R E

New. includes 2-56 , 4-40, 6 ·32 and 8-32
screws and nuts. A very usable selection .

'h pound $1.50
1 pound $2.60

L S CMOS SA LE
74 LSOO as 4020 .85 4046 .90
74 LS02 as CD4000 .16 CD4040 1.00
74LS04 30 CD4001 .16 CD404 1 69
74LS08 zs CD4oo2 .16 CD4042 .59
74LS10 zs CD4oo7 .16 CD4043 .60
74LS1 1 .az CD4oo9 .45 CD4044 .59
74LS:20 .a t
74LS 21 .31 CD40 10 .45 CD404 7 .59

74LS:22 .31 CD4011 .16 CD4049 .35
74LS2 7 .30 CD40 12 .16 CD4050 .35
74LS30 a t CD40 13 .29 C04051 .90
74LS32 .31 CD40 14 .75 CD4053 .90
74 LS37 eo CD4015 .75 C04056 1.00
74 LS38 .35 CD4016 .29 CD4058 .90
74LS74 es CD4017 .90 CD4060 1.00
74LS90 85 CD401 8 .60 CD4066 .69
74LS132 .90 CD4019 .39 C04069 .30
74LS138 89 CD4021 .90 CD4071 .16
7"'LS 13 9 89 CD4022 .90 CD4076 .99
74 LS 1SS 90 CD4024 .70 74C04 .29
74 LS1S7 ' 00 CD4025 .19 74C107 .29
74LS162 1.39 CD4027 .39 CD4 116 .39
74LS1 63 1.39 CD4028 .75 CD4507 .40
74LS175 '09 CD4029 .99 CD4512 .50
74 LS I93 ' 09 CD4030 .16 CD4516 .85
74LS2S8 '09 CD40342.30 CD4518 .85
74LS367 .70 CD403 5 .99 CD4520 .B5
74 LS36 8 70

Rll 127



·6 THRU 160 METERS
• TWO MODELS AVAILABLE
• REC OMMEN DED FOR

RECEI VER USE ONLY
• INCLUDES POWER SUPPtY

4) • .,
-_ '.:..:-;:" CD--

MODEL PClP is identical in all respects to the PLF ex
cept that two nuvistors are used instead of the FET,
Model PClP 117V AC, 60 Hz. Wired & tested $44.00

MODEL PlF employs a dual ga te FET providing noise
figures of 1,5 to 3 .4 db., depending upon the band.
The weak signo l performa nce of most receivers as well
as ima ge a nd spurious rejection a re greatly im proved.
Overall ga in is in excess of 20 db , Pa nel contains
switching that transf ers the a ntenna d irect ly to the re
ceiver or to the Preamp.
Model PLF 1l7V AC. 60 Hz. Wired & Tested $44.00

ALL BAND PREAMPLIFIERS

1. Orop-l'"iS18nt, h.nd-siZi V·OoM with high-impactth.rmoplu ti c_.
2. 20,000 Ohms per ...011 DC . nd 5.000 Ohms per ...o l1 AC; d iode

o.... rt~ protection wit h fused Rx1 Ohms r. n,..
3. Singl. ,.nve swi t ch ; d irect reading AC Amp r.nge to f.ciliut.

c l.mp-on AC Ammet8r USlIge.
RANGES

DC Vol": 0-3·12-60-300,1 ,200 120, 000 Ohms per Void.
AC Vol": 0-3·12-60-3QO.1 ,2oo 15.000 Ohms per vent.
Ohms: 0-20k-2ook-2M n -20M n 1200 Ohm center seale o n low
rangel.
DC Micro.mperes: 0-600 at 250 mV .
DC Mill iamperes: 0-6-60·600 at 250 mV.
Accuracy : ± 3% DC; ± 4% AC ; !full scale).
Seale Length : 2-1 /S" .
Meter: Self-shielded; diode overload protected; spring bac ked jewels.
Case : Molded, black , h igh impact thermoplast ic with slide latch
cover fo r access t o batteries and fuse , 2·3/4" w x 1-5/16" d)( 4 ·1 /4"
h.
Baueries: NED A 15 V 220 Ill, rs v 9 10 F (11: Complete with 42"
leads, a lligator clips, batteries and instruction manual, Shpg. Wt. 2
Ibs. ,-

Model 310 Cat . No , 3018 . ", , , ., . . $53.00

Rec. Freq .

_,>1'c.' .... ' 0 lO .. 50.'0
" 0" _ 0 <OM

E. D. ~,So Anoc:iM.
57 15 North Lincoln Awe.
ChQgo, Illinois 60669

MOOEL IANOS PR ICE WE'GHT UNGTH MOR·GA IN HD DIPOLES . , _. On. ~IU lt1. 11r>glt1 of
,..., ..<1 1011 1(11 If ' If,I,,,1 co ... . nl;onll ~. II-w.v, d iPOI... • Mu l';' bond, Mu ll i-

40-20 HO 40120 549.50 261,13 361' 0. ~ IrtqUlncv _ • M• • ;mu m Ill ic;.""y _ no I,,,,,, lood i", coil,.
·'40- ' 0 " 0 , 01201ISI .O !;g.'~ 361' .0 ' "·'0'"" "' . 0 ' Slut». • Fully .""mblod . nd pro" u"",, _ no m...u,ing,

110-'0"0 80100 " 5 57 .50 ,1/, IS 69/2'.0 no cul 'in~ , • AII .... lt1e' ro\ed- 1 I(W AM, 2,51(W CWor
75-00" D 75/00 55 00 .0/1 • • 661:10.' PEP 558. • Pro...n perform...,. __.. ,h.on 15.000 ~...
15-00"0 1Sf') 7$100 S7.$O 001... 2 W2O.'
75-20 " 0 7$100120 66 .50 « /1.23 68120.' bton cll livllod. • P...... ;c u.. 01 ' ht lull _obi li.i.. 01
15-20 " 0 1Sf') 7$100110 66 .50 « Il.;ll 66120.' lodOV" 5-bond xcv,," • One ftt<llint 100- _ . lion on ojl
15-' 0 " 0 75/00I1D1I61.0 7'.~ 0&I1 .:JO W'lO • bondo. • L-.. COll lbtntf;C ....1...... on lho """kltl lod.oy_
~.O " 0 1Sf'1 7111001201'51'0 7' SO '81 ' .:30 Wl'O.' • FoOl asv _ no f_.... 'witdl;ng. • H...... perf"""......

'·80-' 0 " 0 IlOl00110/15110 7eSO 501-.. 00 1812'.0 .... ' ht Nowicon """'.tt>t blr.O... O!>.
Write or~ for Ivlllnlor....toon 0< con"";t your !nor;c. d.I...

Get the RIGHT START!
With a NYE Vt KING Code Pract ice Set you get a sure , smooth, Sceed-X model
3 10 .001 transmitting key. a linear circui l osci llator an d amplifie r, w ith a built-in 2"
speaker. all mounted on a heavy duty alum in um base w ith non-skid fee t . Operates on
standard 9 V tran nsror type battery Inot indudedl. Un its can be connect ed in para llel
$.0 that two o r more operators can pract ice sending and rece iving t o each o t her. Lin
price. $1 S.50.

Xmit Freq.

GENERAL MULTI-PURPOSE V-O-M, 0 OROP RESISTANT 0 HANO SIZE 0 MOOEL 310 V-O-M oTYPE 3

MakelModel

NOHS
1, Modo!> p ,e!oced ' 0 0 , ..ill bt ..-l iltbll 1/71.
2, All mood,I, Ob<wl " " l u,n ;shod .. i l ~ crimp/~dlt IUIliL
3, All modll, con bt Iu ,ni ,~od ..i,~ I So.2JIl ' oml l.

cOl ';li conn"", ,,, It IeId;' io",1cosl_ Tilt SO·2J1l m....
..it ~ I~I 'li ndon:! PL·2511 ",.1. ooo. ill ol bl, OOM ICI"".

To oo-dlt tIIi ' foc'oty in".lIod OP'ion, IeId '~I Iltl.. 'A'
. ltlt 'ht _I .... mbt<_ e._ pi" 41).'20 HOIA..

4 75 ",.... model' .re foclO/Y tu"",, 10 ' It 3950
kH• . ISPI model.... foc:1ory "'..... 10 3800
k H•. 80 mo,.. modol.... locloty l unlel to ..

3650 kH • . Sot VSWA ""r... 10< 0...... . _ ...

hII-.fllttur«l So Gu...-.l by

MOR ·GAIN
2200T South 4lt> St_

l_enworth. Kansal 66048
19131682-31.2

No .11~ S18.50

EXCLUSIVE 66 FOOT.
15 THRU 10 METER OIPOLES

NYE VIKING CODE PRACTICE SET

\ .\'IImARO;~"'"'' ""d 0"",

\~ TWO METERS Motorola HT 220 Crvstats
~C~VSTALS IN STOCK In Stock!

Standard - learn . Heat hkit. Ken - Clegg . Regency - Wilson. VHF
E"ll • Drake . And Others! $4.50 @ Lifetime Guarantee
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ASTATIC
M IC ROP HONES

MObil . Mount
( F T·620B, FT -221l

6fo11 Con_Ft...
2M Conv.n...
FM Oa t ""'t Of
A u-. /SW Crystals
Afoll -Wide F ilt • •
600 Hz CW Filter
FM Filt...
Spe.~ • •

MasterCharge
American Express
BankAmericard

accepted on
MOST items!

Prlc .s FOB Medford MA.
All units can b . shipped
UPS, MA re s id . n 1l add 5 %
lilies tal<. Minimum $3.00
for shipping & h a n d li n g on
.U orders. $10 .00 m .rchan
d i.. m in imum pi.....

~..."' ... .... " . co..

Co:;:
-0:; "'". 11_ '" "" "."'" ,.. , II"" .......,, ~ . . ....... .,... "" .. .. ,...
~:':':''';_u. ' '........., ,, ....

_.::-' ~""'_r-

Aee-a. ies :
FC·6
FC·2
FM-l

YO-lOCI
YP-l5/)
YC·601

vc 500 S

YC !'>OO E

XF·30B
XF·3OC
XF·30D
S P· l 0 1 B
FL· l01
S O LI D STATE 16 0 ·1 0 M
T R A NS MI TTE R
Ac~•••o rie.'
RF P -l 01 RF Sp a""," Pr oc. u o .
MONITOR/TE ST EQUIPMENT
YC 5 00 J 5 00 Ml-l z ( 10 PPM )

Count••
500 Ml-l z (1 PPMI
Coun.e .
500 Ml-lz (0.0 2 PPMI
Coun t . . 489
Monilo, ScOP. 199
Dumm y Loed/W.n Me-t... 69
Oi iPuI R dou t
( 10 1l4 0 1 i..)

V I-I F FM & SSB TRANSCEIV ERS
FT·620B 6M AM/CW/sSB
FT·22 1 2M AM/FM/CW/ SSB
A<:<:_o.i," :
MMB-4

Zip _

A LOT o f an1en~ in I LITTLE SPi ce
N_ Sli nkv<B d ipol." wi1h hllica l
I~ding radi.tes • good signal . t 1/10
~Y.l.ngth 10n,,1

""",.., !V... J.8M ,n o

~..... ,'.....

• l1>.._~_IO" ~,<O," 20_... _
... .... 000n9"' .._ 2 ~_ · ,._ '""n d • _,.t>le_ , , ~ "" n", .
...-.gl'o to M on.lbC or , • 1uII_'po_ • _ SW R
0_<o_ao, 7~, . 0, • 20 !>tn.,. • ., ,,,," 10__
'P""'" O .uP""'~. _0'and _. "" ' lid ..... . . "
'~o k><l """ 0' .....,101'1""'_ 4-Inch ,.;., ..., ~""h 1_
ce<l., con<. ,n,ng 335 _ 0 ' '.d"'''''g o_olor , !>t''''' _iIO ..
Il~ 'U ~""' . Pl.2~~ """_ ''''. n ylon ,,'..... '...." y~_ .....n .
~ ..., lJ$ 0eI>l S US A""y , '_ "~"""' ,
..... "' h_ .... __

'.
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51 LVER EAGLE - $69.95
T·UGS_D I 0 4, tunsinoriud . . . . • . . .. . • • . I'S,60
T.UG9-DI04, "Go lden Ear;!":' transistorized 195 .40
T-UG9-DI04, "SUver EaJ\e , " transistorized. $69.95
UG.Dl~4, ceram ic or cr yst al . . . . . • . . . . . . . 1 42 ,60

1>,,,,.
S'3g.OQ
eree.oc

160M-10M T •• ....,.. ;" _ 200 WPEP $ 769
160M·1OM T _ 2 0 0 WPEP 935
AC Po_ S up p ly 12 5
AC P.S . ../ Cloc.k . nd CW 10 209
Gen.....l Cov_S ynthft izad R""'.'...... 299
y_ Wo.ld Clock 30

XCVR W / O P. oc . sso.
AC Only. L..u Mike
Line ar Am pllfi.r
6M Tran........ r
2 M Tr.Mv.". r
E><t.m.l V FO
Spe.k.r
Sp.a~er/P.te"

Monitor Sc_.
Dy n ..mic B_ MIl<.
Coolin g Fe n
Mobi l. Mou n l
RF 5pe«:" Prae-<><
6 00 I-I~ CW F ilt...

XCVR W/ OProc. sso.

160-2M / SW RCVR

160-2M / SW RCVR
l60·10M 40WPEP
l60 ·10M 40WP EP 0i9i' .1----

o MasterCharge 0 American Express
Inte rbank # _

Card expirat ion date _

talk
po~er , '"

Y7PL ~
'pI for an Economy Pr ice?

TH AT'S RIGHTI
int roduci ng t he ECONQ· LINE

"'''00' ' no~ ' o~,..~, T...",., F,...y. ~, .
702 e· 20w 5o-gOW '0InI70 ..~ . 143·l.g .
TlI1l1 ,·.w 6080"'1 l ' nI7 0 ..~. ' .3·l.g .

N o w get TPL CO M MU N IC A T IO N S
QUilii ty and rell ilb il ity at a n e c on omy
p lice. Th e new Ef;ono- L in.. gi ves y o u
every th ing th at you ' ve come t o e x p ec t
f ro m TPL at a reat cost reduc tio n . The
I.tftt mech.nica l and elect ro n if; c o o s tre e 
tion t ec hn iQUes c o m b i ne t o make the
Econo-Lin e your bes t a m p lif i... Vlllu ...
U n iQue broad·band circuitry reQ u ire s no
tun in" t hroughout the enti r e 2 ·m et... b and
a nd adjacent M ARS c hannels . S .. t hese
gre.t n e w a d d it ion s to the TPL CO M M U N ·
IC ATI ONS product line a t y o ur f a vorite
lImllt..... r radio dea ler .
F o r pric"" and speci f ica ti o ns p lellle write
f or our Amateur PrOduc ts Summaryl FCC
type lIc cepted powe r amplifiers lIho avail 
eere. P lease call o r wri t e f or a c o p y o f
TPL' s Com m ercial Products S u m m ary .

F L-2 100B
FTV-650B
FTV -250
F V· l01 B
S P-l 0 1B
S P-, 01 PB
vo. tcc
Y D -844
FA-9
MM B·'
AFP-l 0 2
XF-3OC
FR-l01 $
S O Ll D ST AT E
FR 1 0 1 DI G
S O LID ST ATE
FT301S
FT 3<\1 5

FT 3 0 1
FP 3 01 DIG
FP 301
FP 3 01 CI D
FRG·7
Q T R- 24
FT-l01 -E
160-10M
FT·l01 EE
16 0- 10 M
F T · l01EX
160·10M

•

•••DIIII
IIIDD

D.a,

Name Call _

Address _

City State _

Order:

A ll band o perat ion (1 60.1 0 met en) w i th
most any rilndom \e nll.th wire . 200 Watt
pow er capab il ity. Ideal (or portable or ho m e
operatio n. A must fo r Field OilY, Size, 2 :0:
4 -1 14 X 2· 3 /8 . Built-in n eon t u ne -u p in d ica
t or . Guara n t ee d for 90 day•. Compact 
easy to use . Only $29.95.

Mod~

21.

'; -:,'

'. , .;.
'; '

"
. ;.

• • •

SST T·J RANDOM WIRE ANTENNA TUNER

•
FT- 101 E TRANSCE IVER

,

•

Radio Electronics

,

TUfTS

Model
200 V

CES Touch Tone Pads
• Model 200V - acoustic coupling. $59 .95
_ Mode l 2 10 - for mou nting o n walki" or
hal"ld-helds. $54 .95
- Model 220 - CES ca n now offer you a
TOUCH TONE back fo r Standard com m on
rcenoos hand-held radios. This is the cern
prete back asse mb ly wit h the TOUCH
T ONE encoder mounted a nd ready to plug
into the private channel con nector . Also
Included is a LED t one ge nerator indicator
and an external t one deviation adjustment.
$ 74.95.

Model
22.

209 Mystic Avenue
I Medford MA 02155 0 Check enclosed

I (617) 395-8280 0 BankAmericard

I
FREE Gift With Credit card e _

Signature _

I Ever!! Order_! _Cash orders over S1200 deduct 5%. No other discounts offered, All sales final.
--
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MDDEL12V4
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amps canhnullUs a rid 4 .mcs mao Idu lly SU 'I.d 'or appllcal,o",
wI1tr. no ..... . nd DC staOili'" are ~'" suen as C8 trarlSll\lssooo.
small tIam ,""", lr¥l5llliner. and n'9l> QUlllrl'; fl9l'Hack cor Sl",_
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NI'C 6 "'mo 1'0 ... . S u",,'V10_ '......
SOlid St.,•. 0....,
Ou" 'o M!l' . o ' .etio n ,

MDDEL104R
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MODEL 107
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_~""6_ ....
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........DC~.~.._.C8~.__
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~Coo,. "".. 'Am"
~l_ lAm"
Cun..f~ ' A"'"
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MODEL 12-115
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MDDEL1ZHM4

fuocll\lll5 s.olenlly WI -" "lI llS _ At to 12 _ DC. 4 _
com"""•e ,6_..... E...__lDenjoy C8 r3dIo. QI 8-1r3d<
ca.YHl9t.~ l'bY\II 01' QI .alb... .. _ <II otIlQ1

C<><o-. c ,. ...l_, .. .0"'1>
Out"'"~ ' l_. ' 6 V .
OutpuI~l''''l_1 .2 ..
-_"'9e-- 'O.OOO~
floJ>jlOO(f... l_1 SW AUSs-.c......P, • '_11<.'.
CaM :r.".,.... ,W, .!o'o ,0, S--"~' S_

Tn,c"c
Ou"""~ 13 " , lVDe
l "",/ l _ Reg_ SOmV
P '" ple " "'00 S mV AMS
T,on...", ...."...,.. 20 uSee
CU"O",Con""""'" '0Amp
C""on' Um" oM Amp
0 ....""__ 1" 0'<>ClOO" ,. S V
Tn..mo' (\_fO-OOl 'eo-'f
C... . ..." ,HI _ 9" {W , _ S '~ ' ,0 1 Sn,,,,,,"o We'9h'

NI'C 12 · 1 1 fI So lid 5 ' . , . ,ny..... 200 W
1'.,.11.' ConnK"cn 10' Hi~ .. I' o ..e ' u p t o 350 W.

eon...l, '2 ",,"s tIC 10 l IS ""I.. AC (i'-' sa II' OOlPtJl lOCI " a" s conlon·
OOUSOll"'al'{I(l " "n pt.~ Il'l"""' up 10 260 " ans. All silicon sem i<OIllloc·
tors ."u" h'g~ ,.1'.O, IIo V at ..ce'SfO• •mO;,nl ,"m p~'a l"'1S Tnt
oulpul .o llago " • Iquare ".0. T~ o 1 ".~ ' 10r '5 no1 'el:am mo"d.d
_ . h'9l> tr. ...i6115 oro f'O)! laltloble

Tho 1 2_1 ' ~ alkrwS yctIlO~ AI: Iloo.Ise cur,...1 on VW' boal. cor. trUCk
""""4'"'. _".,ItI,CO _ W,II """,,,,e small __ oppl~

a""os, TY,"""" lOOI5, tlllC"1C 5110, ... AC rod"" . • "" Ilgh" ...,In,n
_ ,at,"II Iluoh·'"__ PfllleClJCn

C... .... ' ,HI . 1" Cw , . S" - 10, $10''''''''0;1 ~'" 1 'M

NI'C 2S ......" A_ " , ,,, " 0_ $uP"' v· ~· ...ov l"Ol~''''
Oulpo,ol Vo".,. ..... C......., M. ...~

E.... IwwJ-4uIyInl~~I1S_"C1O136_ DC ' 2OCI
_1_ 10 . ~ All solid SIll.. Ft:n.<ta
_ __._~ b\lII ~......,

lDr lIiog ..... _ raIloo .... _ ~ in.,.,.. '- CO oIla
h ailer(__ tuPlIIY tor MlII'IJ .... "" . ;OOog 01 flIOboIt toINIlI
nocal.... 1Cl'flPlWW

MAAINE &- RV

MDDEL1D9R

...

$39.95
$41.9 5
$49.95
$69.95
$79.95
$99.95

$149.95

.' .

' OvDC ' N
TJOY" ... 5

" ~ V ""' SM ••
62 H'

•

.............
131 J'JDC
~ ...
'''VAUS

'..-•
,~

103R
·1 3HM4
I 04R
12/11 5
, 08 R
l 08 RM
I09R

"UO<; ' N

11~ V""'5
100 .. "' '''S
~.,

~.,

•

.'.- .... ...~... a.,..- --..

"~,-..H_.,.T......'

"

ELECTRON ICS

NET PR ICE
$19.95
$20.50
$24 .95
$27.95
$28.95
$29.95

• • --' •• u

"""
• c.

0 1'--' ------•. ..-• [I . f .--_. -- ' _.
f) .- - .- .f)·ft .-... • ••.....

+.. .... _....
•

" p c 12 Amp A.~,,'a t ...
Powe' Svppl v,

Solid St...
J Wov P' ''' ,",,'e<I

C"".", .... ,....

OU'P"' "",,- ,No L<U<l1
Ou'PU' "",,-(Fu'loadl
. ,"", " INo L""dl
.'''''' ,.'' "01 L""dl
_ Co'....""'"
_1'..,p.,_c_"",

".'C'"0........ _ lH . N O(;
l_~RQ "'" 2QmV
Aoc>l>OoI_ 2 ... V ..... S',_A." _ 2O..s.c
Cw COO... ... .. • ........
Cw' l _ U Om"
C -., 2 . A."'O

0--_"'-.- '~ 'V ' ov
e- ~ " · · IHI . 1>" 'lfIl l • • ,.- tDl S"" 'OWOolI"" •• _

A LSO AVAIL.A BL E AS MOPEl l oeP ..
W ITHO U T ME TER At.lOOVERVOlTAGE
, ,.01ECTI0"l.

' ''''' '-'Y duty """ 'lUifIly~11~ VOltS AC 10 136 ¥OIlS OC
• 2OlI ..,hwtls 8 amps COI'I1'nuous. 11~ 1IllI' All solid Slate

f""",," d..al , ...,ern ovtl'loicI and o-tI'YQ'l.iOt 111"''''1001'1 IGNlly
SINd ... _MIIIg mobile """ r»o .. _ AM-nl-SSB ~_
Q1'fft .. "... '- I¥ atra Can *0 De .- III '''C''_or 12
"lIIf;a'_""

•

• Oil

HRM RRDIO I
MOBILE
COMMUNICRTIONS

MDDEL1DBRM

MOD EL
12V4
600
'02
6 12
'07
12 HM 4
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""' CO< e, .., "' '''''' " ",~ ", "' __
TlR ...,<t' . _ -." . "' ~., ..__
... _ , .__,__ AC _ ....._._ -_.... .........

,
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$31.50
$11 .50

Model 377 - $17.95

COAXIAL ANTENNA CHANGEOVER RELAY

- ------ '"----

- ..... ._' '- - _..... ._~-_._ .-. O<_ d __"'_.....__ _-_....,......._-
~__ _, Il_ .,., .. __."

" '_ 0' ,, _ "._
........_no • •,...... __. ' ,""", ....
_'" "'"""'" .. ""'" ,._"t.. J _, , ....
c."..._.. ..'_ roo.< """._ IlC.OOO·<' .........~ '" "..........-.".. ........<1 - ."'"' ........",,,.. '.
....,"""""" '''CO'' _ ,.. '"'"' ......,,oct.. _ "", .."..... ...... , c..,.._ , "'eo"",,,. , _ _ ...

• • • •• •

Magnetic Mount or Gutter Clamp 5/8 wave - $38.50
Specify, 2 meters, 220, 450. 1/4 wave - $18.50

--._...-
••.-..----_._... ..._.r..,,...
••,_ .....

_.f _-_...-•__ u _
•_ ..',... . HIT.r
_ _ 1.11-- _..._._.....-e _

._ --.- --- .--- ---_.-'-_ .-

_..._ ...._.-."'--'....-...," '" w,,'-' fOe'.... .._ .... ..,_ "",,' ....
R..... '_·""""' 1 _ ,.. .-.. "'" .. .. ' .... _ ,

'" """" """"""',..",,- '..""""',..,""""""'"
"""'"" ... to' _, """'"' ..on" ___
""."" _ ""'" _ to co- _-

e-_"D_,'~ -.-\<O!I__..._- .., .._-_...,-

....-"......--- ...,""",_ ,..
$0, ....",• ..-,,, ",_"'" _<I.,... "" ',,.,.,
<>.b,~,,,,,,,,,, """""..... '.... ,"""_ • .-. no
. " ""..-

-- -< ..

-_.---_.----

e-. ..... __ " __ ...---- - ,_....-----..--_ _---
_ . .. '" - .... - '" -- r... _.. BARKER" WlWAMSON, INC.c"'C-' '''_ ....__ 1/0. __.._", '''' '''''''
....'" .. _ _ C • , _ft "'_.....n_,.. _J07.lWl_ _.. _--.......,.._- ----,-
~ _ .. , "" ..."'_...... c. ,.,.. ,, _
""",""" _ "",n,,,, ,,.. ,,"" ,......."" Model 359 - $37.50
"""""""""" ,, _.", I

. , ,'..,... ,

Larsen Antennas

to /it Any Mobile Unit
3/8" single hole mount

,sen Antennas ~~:::::

Model 372 - $27.50

COAX IA L SWITCH ES AN D ACCESSORIES

'-_. "" - ""'"'_......._..... ....--.. .-.. Coo...., • _

,om _ _ .. _kn .... ..._ ...
__ "'_ " " ~..........~_.. to ' 50 '

a~ .. <00' ''' ...,,""' ...- "". ~2 · '0 ,..,
""'" "",,·'OK"" '-II, ..'" .",..- " , at ' 000 ..." .
.. .... 1'nJ _ ,,,~ """""'", u ,_ . •_ ,"'"
_ . ..._. _ """'" .. _ ,_ ' 1 , .. '0 150-.

_______ _ _ _ _ ___________ Jn n�Ptl . .... _

UNIVERSAL H YB RI D COU PLER It PHONE PATCH

Model 300 2W with Compreamp
- $125.00

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

Model 300 1W without Compreamp

- $85.00

Coo ...... .... - , .o,u_... ~ I- PRICE _. - , - .~ • ~,~ .... A _ _ •

n. 18 .9 5 • A. ..I • • -~
PRO' ... . .-Kf> G'_ OII ....- _...,..,
"",,,,,, ."cu.'

,~ e Rod"l • • • SUPO' '''''' P"OT Ax . w"cto , G. OV"I<l' . OI "C8C>' "lOC''''
18 .9 5 "''''''','':'''<.U'Ls,.'h....'ChPO"" "nll'ouNj<

o il OYO ".- 14.00 e Roel ,. 1 • • ~,_ ., 12.5 0 , "- • • ~ ,

M'. , _.
• • ~, Spoc... 2_.]·_'_ _ ","_ 10

17.50 _,... _ AF "'"""'" on '" ou' at ......
.-,.,.. .. ..0..... ' .... s... ' ''''''. 1..-,- ••• - - • - 11<..... eNy. to.- _ " ~,..'9 aI ' 0<1"-

<_ ,"" -"'-,
~ 17.9 5 e ... ...1 • ~,.... , A. .., • • s..pph<o:l G•.,.,,",,, .1' ' .ceo' ..letlO(1 0"'""' <....., .

." a A.,., • DP,2- 18.5 0 • 1~4i.... • • • G,o""'" .11 . ' ceo' ..I"",.., "",'pu. <".u" .

COAXIAL SWITCH SELECTOR CHART



CENTER I N S U L ATO R for M u lti
Band Doublets Mo d ..1 C f

=ii(- - _ ,Jit:

B RO AD BAND DOUBLET BALU N
lor 1 0 thru RO m .. ters
Model BN-86
$ 15.95

T h ., m o d d BN -86 balun p rovides optimum b alance
of power to both sides of any doublet and vastly
improv..s th.. transfer of enrrgy fro m reeeuee to
a nlenna. Power capacity is I KW D C . Featur""
w .... t he rproof cons t r u ct ion an d b uilt-in mounting
brackets. $ 15.95 Shpg. W I. 1 lb . O rder No. 2 42

H Y-GAIN'S INCOMPARABLE
HY·TOWER

FOR 80 THRU 10 METERS

M ULTI -BA ND AN TENNA
Dipole A nten na - Mode l DIV-80
$ 1 3 .9~

F or 10 thru 8 0 m e t r rs - cholcr o f o ne b and

A d ipole a n tenna (o r t he In divid uals who prefer the "do-it-y o ur
sell" flexibility of cusiom-d""llP1ing an antenna for your specif ic
needs . (Work the freQurncies you wish in the 1 0 t hnlugh 80
met .... bands).
T h.. D IV-80 features : Durable Co pperweld wire (or " ea le r
strtn&th. Mosley Dipole Cono..ctor ( D PC-I) for RG-8 N Or
RG-58 /U coax a nd a U Ib.. technical information you will netd 10
eon.tru el y our custom-desi,ned antenna.

Strone l ightwri,ht , wtath ..rproo(
Model CI i. m o ld r d from h ich Im pact
e y co lac . H udw ar e il irid ite t r ea t....:! t o
MIL specs. Accrpts 14" or ...... eoa x ial.
Shpl. Wt.. 0 .6 lb•. $~.95 Order N o .
1 M.

MULTI-B A N D H Y -Q TRAP DOUBL ETS
II )·-Q T r a p s

• Install Horizontally or u I nve rt t d V
. S u per-5t r en llt b Aluminum Clad ..... ir..
• Wtatherproof Centrr and End In su la to rs

In sta llt d horhoontally or as an invtrted V . H y -G a in doublets with
H y-Q traps d .. liver tru.. half wav.. len&lh pl'rforman"", on eveev
d ...ign lreQu..n CY. Ma.tchtd trap~ individually prrtun..d fo r each
band fealUre lUll" d,a m r t .., coi ll t hat d ..velop an exceptiona lly
favo rahl.. L IC rat io and v.. ry hich Q perfor mance. Mt ch anically
supenor snlld a luminum trap houiinlls provide m a x imum prote.,.
tion and su pport to t he lo adinc eoil. F ed wilh 5 2 o h m eoax.
H y· Gain d oublets employ IU ptr-.t re n llth alu minu m clad si n gle
strand s ted w ire e lements that drfy deteriora tio n fr o m salt wat",r
and smoke ... will n ot stre tch . . . withstand hurri can e-like
w i nd s. SW R less Ihan l.~ :l o n all bands. Stronl, lilhtwelgh t .
w rat h erproo( cente r in l ul a to rs a r e m o ld..d fr o m hi llh impact
cvotac. Hardware Is irldat", tre at ..d to M IL sprcl. H r avil y se rr a t .. d
7-1nch ",n d insu lators mold ..d from h ilh im p aCI cyeolac in crease
l.... k ac .. path t o approximately 12 Inches.

MO D E L 2 BD Q for 40 a nd 8 0 mel ers. 100' 10...... overall. Taku
m a ximum lella l power. Sh pc. ..... t .• 7 .51bs $ 49.95
Ord .., No. 380
MOD E L 5BD Q for 10 , 15. 20. 4 0 and 8 0 m .. t ..rs. 9 4 ' overall.
Taktl m a x i m u m power. Shp,. Wt.. 12 .2 lbs, '79.95
Order No. 383

Mo d e l 18HT
_ Outstanding O m n i-D i' t ct io na l Perfo r m a n ce
_ AUlomulc Ba n d Switchin,
_ I n sta lls on 4 sq. (t . o( r"'al e..tUe
_ Complttt ly SeU-Supportinc

B y a ny standard of m ..asur.. m ..nt, t h .. If y-Tower I.. u n q ues
tio n a b l y t h .. fin .. st m u lti ·band vertical anlen na syste m on t he
m ark..t tod a y . V ir tuall y indnt ructi b l... t ht Mod..1 18 H T
r..aturts au tomat ic b ..nd .... I ..ct ioo on 80 t hru 10 meters
t h r o u ch t he use o f a unique stub d t couplln, s yste m w hich
efh'c tively Isolates various ...ction. o f the ant ..n na so t hat an
r lrct rica l '... wav.. lr n llt h ( or odd mul t lplt of a '... wavelengt h)
exl..ts o n aU bands. F ..d wit h 52 ohm co ax. it takes m aximum
l"IlMI power . .. d .. lIve r s o utsta n d in g p ..r fo r mance on all
ba n d s. With t he addit io" n f a bas.. loadinll coli, it a lso d ..livers
outstan din! p .., f o r m a n ce n n 160 m ..teu. Structurally, the
Mud..1 18 1 T is buil l t o lu t a li fetim ... Ru" ..d hO I-d lp ped
tta lvanb_e d 2 4 ft. to", ... reQuires no gu y ed su ppo rts. Top
masl. which .. x trnds to a he illht o f 50 Ft.. ll 606 1ST6 ta p..n
aluminum. All hudware Is irldlte t rea led 10 MIL specs. If
you're looking (or t h .. tpitome in vtrt ica l anttnna sylttms.
you 'll want " y·To w t r . Shpc. ..... t .• 9 6 .7 Ib s. Order N o . 1 8 2
Price : $259.95
NE..... Special hlneed ba.... assembly on !olo d el 18 HT a llo w l
....mpletr a""rmbly o( antrnna at &round lev..1 ••• permits
e..,y ra \s.inc and lowerinc of Iht ant..nna.

END I N S U L A T ORS for Doubl..ts Mo d l'l E l
Ruaaed 7 · l n ch end insulators are mold ..d f ro m hll.h impa ct
cycolac that is h r a vil y s....ated to incr r a se I.... kace path to
apprOllimat ..ly 12 inches. A .-ailable in pairs only. S h pg. Wt., 0 .4
lh l . $3.95 Order No. 1 5 6

I

----

:JII!>S _ "'96.00

6-EI~m~n t Sup~r Thun d er
bird D X for 10. 1 5 a nd 20
M"'t n " Mod",1 TH6DXX
$239.95 S",par a l l' Hy.q
t ra p ". (e a tur ln l la'l1.e
diameter coils th.at d~_lop
a n exctptionally b~'or:able

L IC ratio a n d "'!', y hid! Q ,
pro,ide peak performanct
on each band whether
working phon.. o r CW.
E sclustve lI y .(ia in b eta
match. f.. ct.n.,. pre lun<:"d.
in su,es maximum ",in and
F IB r a t i<> w ithout com
pro mise . 'rne TH6PXX
f ....d s with 52 ohm ..oaxial
..able a n d d.·livers l...as t han
1 .5 :1 SWR o n a ll bands.
M echan ica lly s u p.. rio r co n 
s t r u ctio n {('atures taper
swaged. slot l e d tublnl. for
..asy adjuSlmenl and re
..dj ustment . a nd lor larger
diamete r and I..u wind
loading. Fu ll circ u m r..ren....
co m p r ess io n c l a m ps
,eplace .... Ir .....ppint s h eet
metal SCrtws. Includes
laree diam..t .. r . heaV)' PUI"
alu m in u m b oom , heavy
cast a l um inu m boom -to 
maS! clamp, a n d hea'....
puge machine (onn..d I'll'
me nt-to-boom bra ..kets.
Hy·Gain 's (errite balun
BN-86 is r ..commend ..d (0'
use with the T H 6 D X X .

-

".
"1!l.7 '
1032 Ibf,_'00 _" ..1\1. -t0 2",, ·
4 03 "'1- It.

31!iO _ $ 111%.00

/ /

n.r

"zc,,. ..
100 MPH
51 Ibs
1'/0' to 2 V, '
6.I "'1- It

•

There is no substitute.
illD'
Amltfll' R.adlo s,~t"'$..

Hy-Galn". Supe, 3-elemenl
ThlA">dert>ird dt"-s o\b<llndirog porrform
ance on 10. l!l and 20 melrrs. The
TH3MItJ "'atunos sepa.lIIt and male.......
Hy..Qtrapo;""tach~ and leNs wd, !l2
ohm coax. Hy- Ciain Etta Match "",senti
~"'d impedance for most ~ffic;ent

3 band """,,,,hong. .nd~ DC grot.nd
to d mioate pre<1JHtation --=_ The
TMJMkJ dt....rs .......mum FIB rlllM>.
and SWR leu than I _!leI ..~r on
.. bands. lis hanic:. 1y suporno.
construction l lu S tapt. s"'aged oloned
tubing for eM~ adj tmtnt and large,
diamtler. Come. ~q uipptd w~h heavy
tikat>le boom·to ·mast clamp. Hy ·Gain
felT~e t>al"n BN·86 i. ,ecommtnded for
""" wi< h troe TH3MkJ.

S u pe r
3 _Elemcnt T hunde rbird
(or 10. 1 5 a n d 20 Meters
Model T H 3Mk 3 - $ 1 9 9.95

I'Ie<:hankai
l.ongesI tlemtnl
Boom length
T.."lrog .od!us
Wind load .. 80 MPH
fIoIa~um .....;nd 5.......1.1
Nt! weig t-l
fIoIast d18mttr, acr"p'..d
Surface a, ...

Electrical , .....u t ou_ .

Gam_a...... age 6.7dB ""Fron'-lo-b.ack . 11110 "'" ""SWIl: Ill! . r oo f>8no:t ) lM' lh.IJ n ltss than
l.!lo I r.e.I

Imptdance ~ohm. O>O""~Po_, .al>ng fiola, legal ... ....'



. $ 120 .00

. . 135.00

.. $120.00

... 13 S.oo

LINEAR AMPLIFIER
Model L4B

• Synthe sized. General Coverage

• low COs t. All Solid Siale • Built-In AC
Power S upp ly . Selecta ble S ide ba nds

• Excellent Perform ance
PIIElI lIllloIAIlT ' PECIF,CATIOIolS , 0 Co••,.g.: 500 ~t1 , 10
30 "'Hz 0 F q C.n tl<I ...d aco u" '.ly ' 0 be lfe' tn."
5 ~t1z 0 ,.. 11.. " l)'l>Oc. lly 5 ""cro.on. tOl 10 dB S+ NI N
sse .nd tIOolf•• ' h.n 2 mO( ,o..,,,. 10. ' 0 de S. NI N AM
•~..~ " 10 _ , 0 8 ....l-in _. ",-,, : 1 11/23<0
VAC : l'O"lo. 0 /1 .... AC po_ _ .laII, ' ''' un" oK""'"
.....orn. ".,.II. '0 an in,,,,,,.. " ry .,.., _ .. nocn e .g'"
D-uI" (no' suPQloedl • f o IlwcU e IlI drain on DC
_ ,._ ,,,. d' . " do no' logn, . p ""I ..., _nbutlon
on ,,,. ' ron' 1 ' . d"l).....d
The Pe"o,m."" ,," .. , "re and 1o" Co", 01 l he
SSR . ' "" ' . ,I ,deal '0 ' ....0 a " and·by ",MIs. , 0 '
no v,C& _.m oleu , '&Cel>& ' , '~O " "',v&' &c&i.e'. CB mon i,o,
,sc s ' '''' ' . 0' g&n& ,a l pu'pota labo.. lo ')' ' &C&"&I,

P' ;ce : $350.0 0

POWER S UPPLI ES
AC-4 Po ...... Supp ly .
DC·4 Pqw<llr Supply .

l-4B linea. Amplifie' , •. , , 895 .00
.2000 Watts PEp·SSB .Clas5 B Grounded·
Grid - t wo 3-500Z Tubes. Broad Band
Tuned-Input • RF Negat ive Feedback •
Transmitt in g AGC • Di'ec:tional Wattmet..
• Two T, uttulnd Suspensio n Meters. l -4B
13-1 5/1 6" W, 7 ·7 /8" H, 14-5116" D. W1.:
32 Ibs. • Power S upp ly &3/4" W. 7 ·7 /8" H,
11" 0 , Wt. : 431bs.
POWER S U PPLI ES
AC 4 PO\IVII . S upp ly
DC 4 Power S upp lV

TR4CW SIDEBAND TRANSCEIVER
100.00

· . 4 6 .9 5
· . . 7.00
· 120 .0 0

•

~O

• •-,-. ~
COMMUNICATIONS

RECEIYERSSR-1

Touch-n-go with

DRAKE 1525EM
Push Button Encoding Mike

G Ull llAl : . A~ _ ,_ ""_ 10 'h,.eo ....,.... 1ft .....n
&00 ~ H . ,a_ . Soli<! , tala VfO ..."n, ~ H , d•• 1d ,.'. '''''''
• _ sse UPOl' ."" lo_' . CW _ AM • 1Iooi1l.....
Sid...._ _ .u, ,O( TI A . .., Io: n"", "" CW . 30 __
_ _ .._10 __, 5',"H. 10'. "W. 14' , '
0, ' .0 .113 .365C",. wt. : 16 _ 17 3kgl.
TIl ....S IllIT: • VO. &. ,on ..n SS8 0' . ... . '-" P&_"
s s e , 300 ..ans P .E P .' A"' . :ISO ... no PEP c",,"oUa<!
C.ma, compa' ,bla .."n SSB Ionea ,o. CW, 2&0 .. . 11• •
Adj. o.a"'. I>I_n.l..o.~.

RlCl IV f. : a Sa naili. lI, b. na, ,,,.,, h ~ V lo' 10 d B SIN •
I.f. So'.c li.il~ 1.' ' H, @ 6 dB. 3.6 kH. @ eo dB. . ..GC
lull on ' ecai.a mod• • . ,"".ble .. ',,, R~ I/a '" con" o l. ,. "
s llsc ' .nd 010 .. '.'.... ..., ~ nol.. 1>\1'" . " Po,en ion a
Diodol De'.clo. '0 ' A'" ,,",,a ption

Price: $ 649.00
34· PNB Plug· in Noise Blanke.
F F·1 C.ystal Control Un it .
MM K·3 Mobi le Mo unt .
AV·4 C Remote VFO ..

Am ate u. Ne1 $229 .95
• SCPC· Frequency Control
• 12 Channels with Selectab le Xmtr Ottsets,
• All FET Prcnt -end and Crys ta l F ilter f O<'

Supe,b Receive. Intermod Reject ion.
• Expanded Anten na Choice.
• Lo w Receive r Battery D.ain.
• T radit ional A. L. Drake Service Backup.
• Si ngle Crystal Per C ha nne l.

2 METER FM
PORTABLE TRANSCEIVER

Model TR -33C

Drake 1 525EM, microphone with t one encoder an d
c onn ector fo' TR -33C. T A·2 2 , T R-22C ,M L·2 .. . . . ... $49 .95
• Microphone and auto-patch encode. in l ing le con.enient pac kage wiltl co il cord and

co nnect or. F ully wi .ed and ,eadV fo r Ule.
• H,~ accu rac y IC t one 9!ilr'e,ator , no f'eQ uencv ad justments.
• H igt> rei "'bilitY D igitranl.!!)keyboa'd.
• POw<ll. fo, tDf1e encocer ob~jned from transc.i.... th.o ugh microphone cable. No

batte,y .equired . Low CUffen t d'ain .
• Lo w output impedance ailowi use with alm ost a ll transceive.s.
. Fo u' p in mic,ophone plug : d i. ectl y connects to D. a ke T R-33C wi thout any m od if ica 

tion in t ransce ive, . Compatible wi th all p revious D.ake and othe, 2 mete, units wi t h
mino, mOdifications.

• Tone level ad jUSTable.
• Hang·up hook aupp lied .

M" ·2000
l'OOO ... " . PEP

Price: 5220.00

"F
WATTMETERS

COAX ANTENNA
SWITCH

( 5~0 01 'ead,ng + 2 ..a,,0\
~ 15% 01 ,ead ,nl/ ~ 20 ..all.

to l5% of ,ead ing + ' ..au \
'\ 5% 0 ' ' eadlng + 10 " 'll. )

....- :.:.•

MATCHING NETWORKS

• Conl , ol unll ..-o,~~ on 110/ 220
VA C. SO/50 Hz . a nd . up p lle s
tle'Ces,,' y DC '0 motor.

• E . cel lenl fO' slr,gle cca . f<!'e'd 10
mulf 'Cl nd qUlds 0 ' l "lys of
monoDlnde's. The f,ve __uons
anow I .il>9le CPa , feed fo ' I" ....
beam s . nd two dipole•• 0 ' Olhe'
si mila , combina,i ons.

• Con.lro l c s b le (no l s u p p l ied)
same as 1o, HA M·M , 0IS ,O,

• Se lecI . a n l e n n as lem olely .
g'o u nds eu unused an'en nas.
GNO po . i ho n g.ounds all sn·
len na . .. hen les w, n g s fahon ,
· 'Ra,n ·Hal"· cons"oct ,,," shields
<nolO' and •..-i1chfl

• '-'oTo< 2" VAC. 2 amp . lub'i-ca
hon oood 10 -4O" F.

• S...I'Ch RF Capabihfy Ma..mum
~I hm,1 Pr ice : $ 120.00

100 ... Ils• • 2000 wall,

RCS-4

-

• Rem Ole

• Motor
contrcnea

W-4 1.8-54 MHz P' ice : s 72.0 0
WV·4 20-200 MHz "flce : S 84.00

~_ I.......rd _ ",fIooc_ _ • d i rKtl. In
• • 1tS l'o'SWR I, orn """""Q....... T_ ocain in
....h ""oct,on s... ; 5'.-H, 3'. *W. • "0 \1.. .0 .
95 .10.2 eml

Mode' f"" SCal.

.,.
100 ..a'"

Pr ice: $1 10.00

-•._- -

Ci.... ' .. : • In'. I/, . 1 w. tt",. la, ,ead . lo,... , d po_' ,n
...,,. .no VSWR d"ecll" can be cahb..'ad ,,, ,ud ,a ·
Il a"' ad po " ., . M. I...... 50 o n", Iron''''in. , ou lpu, 1o co..
anlenna foedl' ne " ,'~ VSWR of a, 'eaa l 5.1 • COV&rt ~ .m
b.nda 1IO ' ~ , u fO me'&" • S..it. .... In 0 ' 0 . ' "" '~ ' , on, 1 "- "- _
pana l , .."en a 5 i.a: 5 ~."H. ' O'." W. 8"0 (1( .0 • 21.3 •
:>03 c",j, "'''' 000, 1.'."0 l36 .5 cml
• Co nh Qooly O.'puT : "''''... 100 warts . ... .. . l'OOO .
' 000 ... 11. l2000 "a'" PEP) • MN ·2000 """: Uo '0 J ....
_~••o.".ee' o,...""'led by Iron' pa ne ' s",'c~



---

$69.95

--"-,

ID EAL FO R EV ERY TWQ.WAY R ADIO
COMMUNICATIOSS NEED ,. ,
CB opt!'.aton • Amateu . radio operaton '
Police and fi .... ""hiel Ambulal>C'N and
..m..rgency ""hiel TlI.II:ia and ttut'ken •
Marine pl"..u .... e nd work bollb • Con·
.trut'tion and d..molit io n t'reWS • IndUl tri ·
a1t'ommunic-ation• • s..n.ri ty pauola •
Airport tow... end ground <'l'PWS ' a..·
m ote btOlldc..t and TV...".mera <'l'PWS '
~o...tfors and fire -wa tch ..nib .

SPECI FIC ATIONS

FOR BROADCAST-QU ALITY TRANS
MISSIOS AN D RECEPTION FOR BOTH
MOBILE UNITS AND BASE STATIONS.

• Boom·moun~d el...,t ....t-<:.paeit.o . mit'ro ·
phon.. d..livers studio-q uality , undisto.~d
vo it'.. ....produdion. Vari. ble Ira in control
lets you adjust for o pt imum modu latio n.

• Cushioned ea. t'up lets you monitor in
priv.cy - no sp..a kE' r bl.... t.o di. turb
otbers . Blocks o ut environm..ntal noi....l,
too. Made of u nbrea kab le ABS pl..tic.

- H..adh.nd sel f-adjusts fo r .,o mfo.tab le
wear a ve. lo nlr hours. Sprinlr·n ex binll.
lets you slip head...t on and off wi th
jUlt o ne hand. Reve rsi ble fa. n lr ht or left
ear,

- Ut> ad. et <'an be bunll" on standa.d micro ·
phone dip.

• Co mpact palm·hel d ta lk I witch l..ta yo u
k...p holh ban d<l o n th,. wh....1 fo. OR fl"

driving. Mad.. o f unb.eakahle ABS pl aotic .
_ Built ·in FET t ranoisto. amplifi. r ad.pta

m icro phon.. outp ut to any t . anOl'piver
im ))O'dance.

- Co mpat ibl.. with mOlt two -way . adiol in·
eludin g 40-<:hann..l C B unita.

• Built ·in Velcro p ad fo r PDIY mo un tinlr of
the tal k switch .

• Madl' in U.S. A.

NOOEt
1015-A

Earphone im pedance
. nd type' 8 obma, dy namit'

Mit'ropho "," type: EI...,t ....t t'apat'itor
Mi<'ropho n.. f ...qu"nt'y

"'"POIU<" : 200--6000 Hz
Am plir...r type : FET t...nsiotor.

uriabl.. lIa",
Am plifi..r b.u ..ry 7·..01t Mallory

pow...: TR-175
Switchinr: R,.,lay 0. el...,tronie

Two-way.rad io headset with superior fidel ity
Electret·Capac itor boom microphone and

palm.held talk switch,

JMR. MOBIL-li4R"nuun
142 T RI B" NO
\tO BILE
ANTENN"
• AlltnmlllcIUy I d, ..... 10
p•.,rt' .....".ntt for : 0. 40
,rid n mot" ...
• 1',,_ •••lod "' ~OO With
P F, P.
- In.:lOOn b... ...1"''' . l ul o
"""ro~ and wh ,p luI' ~c.

'10" . 14 2 An•• nn.
Pr ice : S I 09 .9fl

( XCl l 'SIVE
O ELUXE
S- B ..xu "'OBILE
. ~ ASn:-iS,,"
• All N nd mlnual,,,,,'d'''., ,,, ,,.,na tOf 10. l~. 20. oW
.Dd 7~ mOl"".
• Po........".d •• 1000 W,n,
r~r.

_ Ind udot, .... .. ""ell"" "'iTh
mot>'~<oil , nd ' I' 1001 .. hip
lop ...ellon. • ~ Anl~nn,

Pr iCO' : $119 .95

NEW Sw an MMBX
Impt'dan ce Ma lch..r
It ke"ps your transmitt<'l and your anl"n"" o n
speaking t..nn. (o r a sonc. Pri CO' : ' 2 3 .9 5

SIIV,AItI,.
ELECT RO N I C S

• ••b' _v, ." , ••c...., , . _""_."••

SWR· t guards aaalnst power loss
If you're not pumping out all the
power you're paying for. our little
S\\'R-l combination power meter
and S\\'R bridge wflltell you so. You
read forward and reflected power
simultaneously . up to 1000 watts RF
and 1:1 10 infinity VSWR at 3.5 to 150
MHz.

Got it all tuned up? Keep it thai
way with SWR·1. You GIn leave it
right in your antenna circuit.

e

C Y G N E T 1200X PO R T A BLE
LINE AR A M PLI Jo' I I':R

To qUlldrurl.. th.. output o f the 3008 Cygnet d('
novo. si m p y ..dd thIS mauhinc unit for more than
a kilo.... tt o f pow.. r . Campl..t .. w ith ....If-contained
pow..r s u p p ly end provision for " It..rnal ALC. t his
Cycn..t off..n "Ic"ptiol\ll.lIy hhth e ffici..ncy . nd
!in...rity , '349 .95

Additiona! Swan produd. i nclu d ..: fi:e('d and mobi!.. anl('nl1<l• . VFO'. ' ..!('phon.. parch,
VOX. u 'altm ..t('r. mic,ophon... and mounlinR "it._ A. a'lOth.., ..:elra .('n'ke. o n ')' Swan
f:1..clronic. off.. ... fado ' )' ·bac-"..d financing to th .. amat ..ur radio c o m m u n ity. Vil lt an
authnriud Swan ":Irc-Irnnk. df'al.., tor c-om p!..,.. d .. 'ai" A SIIIIA It#.

~ luel. O 'U C I

rrese wattmeters tenyou Whan going on.
Wit h oot Of t~ ,n-., neWlln~PM; POWff r~aOl(lgs' For whal PIIl'f purpose
vou·II ~now If VOU rl'Oettlng It alt W~\I~ got t ile wattmeter tor YOU. use
tog~thl'r all t ile nme NI"t"O M19Mat· VO\Jr Sw an creon carO ApPlicat iOno;
cur~'HIOh powt'r haodllno' P~ak at yOur oeare- or wnre to us

why waste 1\'(/Us!
(SWR·I A $24.95)

SWAN METERS HELP YOU
CETITAlL~CETHER

SWAN LI N E A R AMPLI ~IERS A Mark II 2000
watt P .E.P. f Ull I"&al input pow"r uni t or t h "
1200X matchinl CYln.. t 1200 waU P.E .P. inp ut
pow.. r h o uu with huill·in pow.... sup ply, Th.. choi..,..
is youn. $849 .95



'IiIr
TBN-TBC

Mo<W 2(5 CW Fil&rr ~_. 1 u.oo
Model 2411 N.... Blanker ,,'"
Model:52O """"'" Suppy _ .. _ " .00
Model 262G p.....,.. Supply/VOX 121,00

........01. RF _nme,.... SWA mel• . Po_
requ"ed 12·H. VDC I!I 8 A. ma• . Construc·
loon : al"m"...m ch....... top ....d fron, P<lneol .
molded p lastic ..d<t pa"" l.. C<-e..m tronl
panel. _In.. 1 vInyl ' Op and end 'rom, SI~

HWD 4 )1," " 1" ,, 8 " . Weighl 2 '1t lb• .
Argo t . Mod" 509 . • • .••• •. ,. $329,00
Lin r Amplill• • Mod..1 405 • .. . •. 159 .00
Powe. S..ppIV . Mod<tl 251
{Will PO_r bollt unitsf .. • . • . . , • . • 79.00
Po _ , Supply . MOM I 210
IWi ll PO _ ' ArllOne,,' o n ly) . . .. • . • , 2 7 .50

TEN-TEe

S69.95

KR50

Memories : Oit a nd cLah. Individual defut
s wit c hes.

Pa d d le Actuation Force : 5 -50 gms.
Po we r So urce : 117VAC. 50 -60 H z. 6-14

VDC.
Finish : Cnam h ont. walnut vinyl t o p a nd

side pane l t rim.
Output: R eed relay . Contact ra ting 15 VA.

400 V . malt .
Pad d les: T orq ue detve w ith baU b..a ri ne

p ivot.
Side-tone: 5 0 0 H z tone.
Adjustable o utj?ut t o t vo lt.
s tee HWD : 2 W x 5 v," x 8 '4"
Wei ll:ht : t J4 lb s.

p W> . 3&0 w. Kh 1399 •. - Aswm blot<l
1499.

Nod. 4 210-:1 • • • 4 ~n. 2 20 M H .
i........n 10. 0.6 db wi lh BO d b _.alon
t 7 p ;"ai , PW>. 3~0 ... K II '2Tll ... 
A_mbled 1349 .

M od. .. .... 0-3 " . .. ~.". .. ..0 M H . ,
in..rtion 10 . 0 .6 db wit b 10 db i tot. tl_
10. 0.6 db wi l.lt 80 db OO\>.U... hpl..l ,
pwr . 3 &0 w. K ill 1249 ..... - A..embled
1329.

Mod. 30 C.Yit7 KIt.: 2 mi• . '7~ • • ..
220 MH. 1 6~ n .. .. 40 MH. 16~ ... : 6
m t.r. Ill ~ .., Add ' 1 ~ ro. A _ mbi<od KII .

ALoo ....1110 11014 : 6 m 1<., 4 .... . Kit 1399
- A_mbled " 9 9 . 2 mh. .. a1", Kit ' 299
- "-",bled ' 39 9."40 MH . T V R epe4t..e.
D upleu. ,

TEN-TEe
1111r

TRITON IV $699.00

Don 't Make 'Em Like~ U-t T oft mUM Ham Radio even D'IOI'e fun.

AcceSSORIES:
Model :..0 One-SUty Con_ .. s Wl.oo
ModioI Ut Diciw a-doout _ I Wl.oo

ARGONAUT, MODEL 509
Cow.. all Amateur band. 1().BO """01".

9 MHz c.y"a' I~I"'. 2_5 ~Hz bandwIdth. 1.1
• hape 1""10< • 6150 dB point.. Power
,eqUlre<! 12·15 VDC @ 150 rnA recel...... BOO
mA "an.mil at "'ted output Conuruetion
alumI num Clt.... ,•. top and h ont panel.
mo lded pl...tlc end panel • . Cre ..m Iron l
pan el. wal nut vm vt to p and end tr im. Size;
HWD 4 Y,"" 13" x 1", Weigltt 61h. ,
LINE AR AMP LIF IER, MOOEL 405

Cove.. all Ama'eur bands 1().80 """ters,
50 .... tn o ,, ' p.ut PO.......,. contln"""...""

NOW AVAILABLE FOR YOU
FULLY ASSEMBLED 80 TUN ED!

- UPG R A DE YOUR REPEATE R W ITH AN
RFTECHNOLOG Y DUP LEX E R .

_ AL L DUPLEX E R S AND C A VI T IES ARE
T EM P E~ATURE C OMPE NS AT E D WITH
IN VA R R A ND MEET ALL COMM ER
CIAL S ANDA RDS

_ O NL Y TOP QUALITY MATERIALS GO
INTO OUR P RODUCT S.

_ BOT H KITS &t A SSE MBLE D D UPLE X·
E R S AND CAV IT IES A RE AVAILABLE
TO YO U AT A S AV IN GS T O YO U .

Nod . 6 2-3 •. • B ca .. . , 2 m il' " in~ioo
k>.. 0 .6 db witb ooLotlo n 10 0 db t 7 pical :

.. ..PLIFI~R

~"

• I"',....... ......bnly.nd sipal-I.............1i<>.

• &-10 Oi p.al<t up 10 26 db.

• FOI' " ... .,. S5B.
• 8,,..... ir-l l ... .onl.die..ly ...... Ihe In...,ei_ iI tranolIl ill"'c.
• FI:T ."' plir_ Ji-"'peri<>< c,..,. m.odulaliooo prol..dio...

• Adt ......d ...id.....le ~ir~ui llJ' .

• Sin.pI.. 10 i""t.l l.
• Imp i",,,,,,,,ity 10 ' ,.., ...ei. .... f,,>nl .....d o.-e.-lOlld by"'" of ito buill·in . 1Ie.....,.,..
• Pro """'Ie. po..er ~on t rol lor .t. tiun eqtliprn..n l.

00

0 ·0

o-
-"if .. •--

~ " ·2 ;. ..a.lu..ow lun",,& tt- 160
_ ... Pr..- Anop oprcifie.all y "' oip<~ 101'
.- wilh • t.-....... . n.. PT·2 com·
....... tM 1... 1...... of Ow ..eU'.....,wn I"T
wilh. ..... lIOfIltiotic:.,ed """'I.... ri oaitry
11"' 1 I"'""il. it 10 be . dded 10 ..irl ny
.n ~ I.........;.." wilh ,';0 m<>dinalion.
No orri<"", ham an be wilhoul _e.

The r- u1tn1-modem fuDy 8OIid.fiale lRITON maIne open.ting easier
and • lot rnon': fun, without the limitations of vacuum tu'-.

For <:ne thing, you ean dlanp bAndlI . ith the flick of a.-itch and no dan,:1'S'
atolf.rMDnaJt<."e damage. And DO~timof pl'rlonnll1la! with age.

But th.It'l not alL A superlat ive 8-poIe i.f filter and '- than 2't.
audio diat<:trtion. transmitting and re<:t'iving, maIM it the unoothert
and~ lJignal on the air.

'The TRITON IV specific.tionI are im peocable. For leIectivity. eeability and
rec:ei..Pr BenlIilivity. And it hu felltu",B auch lIB fuU ClN break-in. pre
selectable ALC, off...." tuninl(,lIl'plIl1Ite AC power supply, 12 VDC operation,
perfectly shaped CW wa..e lonn, built-in SWR bridge and on and on.

For I\eW fItaJ'Idll.rW., of SSB and CW communication, write for fuJI details
or talk it over with your TEN·TEC de&1er. We'd like to ten you why ''They

Now You Can Receive The Weak Signals With The All NEW PR~AMPll~IER

KR20·A ELECTRONIC KEYER character k e yers, U \lSed in t he KR 20 -A .
A fin e inst rumen t fo r a ll-around hi l h perfo r. - Price S15.OO
....nce e lec tronic k e yine. Paddle actua tion KR50 ELECTRONIC KEYER
force is facto ry a difl$t~ for rythmic smooth A completely automatic electron ic k eye.
k!~lne.. Contact adlwt ments o n ~ront . fulll. adjustable t o yo... o p.... ti n g styl.. a nd
v,; ..,chtlnc factoz facto~y se~ for o p tlmum pre erence, speed, touch a nd w ei t h tine, the
s moothness a nd a rt Iculation. O.... r -nd.. rat io o f th.. I..nc th of d its and dahs t o t h ..
"strailh t k ..y" con....n iE' nt ly located for space between th..m . sett-ecnoouee key..r
e m p hasis. QRS S! ndUlC o r t une -up. R eed to t ..nsm it your tho uCh ts cle..-Iy. a rt ic u ·
reJ.,ay output . SIde-ton.. l ..neFltor Wit h la tely I nd al m o st ..Ho rt less. Th.. jambie
adjus.tab l.. 1<'V..I. Self"'Com pl.. t ln e charactus. (squ..eze) fea t u re a llo ws t h .. ins..rtion o f d its
Plue -In CirCUIt b oard .. F.or 11 7 VAC. 50 · 60 I nd dahs w ith pe r fec t t iming.
Hl o r 6- 14 V DC . F Inished in crea m a nd An autom a t ic w..illhlinl s yste m provid E'S
wal nut \I1ny l. Price S67 .5 0 inc. ..ased characte r t o sp ice ra tio at slow..r

KR 5.A ELECTRONIC KEYER spe..d s , decrea sinil u t h e s peed is incr eased,
. , "kee pLnIl t h e b alanc.. bet ween s mooth ness a t

S lm l la~ to KR 20-A but Withou t Slde·t o ne low s peeds and eas y to c o p y h igher sp E'ed.
OSCI llator o r AC po~n s u p ply. Ideal for H li h Intelligib ility and ry t h mic t~ansmission
portab le , m o b,lIe or fix ed st at IO n . A great is ma inta ined a t all s peE'ds, a u to matica ll y .
..alu e t hat will jnve years of troublef~E' E' M emo~ies pro ..id ..d fo ~ bot h d i t s I nd
service. Housed In a n atlract!.... case Wit h d ahs b ut either ma y be d ..fe ated b y swi tc h ..s
""ellm fron~ . wal-,:,ut ..iny l to p . For 6 -14 o n t he rea r panel. T h us . t he K R 50 may b..
VDC Opul tlon. Prtc.. $ 3 8 .50 c pe rated as a fu ll iambic (sque e ze ) ke yer.

KRt .A DELUXE D UAL P ADDLE with a sin gle memo rv o r as I con ....n t io na l
type k ..yer. All charact ..rs at.. se U"'Co m pl..t-

Padd le _ m b ly is tha t uS<'d in the KR 50. ine Price S1 10.00
ho~d in an a t t ractwe fo rme d a lum inum . SP EC IF IC AT IONS
c ase . PrlCf' S35 .OO

Sp:eed Ra nge : 6-50 w.p.m,
KR2·A SI N GL E LEVER P ADDLE .... ..ichtinc Ratio R.. nile: 50'!\> to I SO", o f

For It:e,inc con....ntio nal " TO" Or d iscrete classical dit length .

DUPLEXER &
CAVITY
KITS ...

TWSHOflt
. .

RF , TEC HNOLOGY
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RG 8 /U T YPE PO LY FOAM
CO AXIA L CA BLE ASSEM·
BL IES 581-803 3-f t. with
A S T ROpiated PI.-269' s o n
both e nd s. $5.60
581 0820 zo-rn with ASTRo
p la t ed PL-2~9 's o n b oth e nds.
$11 .80
581 08f,0 eo-m with ASTRo
plated PL- 2S9 's on both ends.
$23.10
581-87~ n....fit with ASTRO·
plated P L- 259 's on bot h pnds.
$30.30
f,8 1 ·8 100 100·ft. wi t h
A STROpla ted PL-2 ~9 's on
b oth ends. $38 .f, 0
R G 58/U TYPE PO LYFOAM
COAX IAL C ABL E ASSEM.
BLiES f,8 1· f,8 12 12·ft . with
A STROpia ted PL-2 ~9 's on
both e nds. $6.34
581-f,82 0 20-ft with ASTRO
p lat pd PL-259 's o n o ne e nd
a n d S P A D E L UG S ON
OT HER END. $6.30
f, 18 · 5 82 0-2 20·ft . w ith
ASTR Oplated Pl.-259 's o n
bot h e nds. $7.36
581 · 58M 50-ft. with ASTRO
plate d PL·269's o n both ends.
$ 11. 20
~8 1·f,8 7f, 7~ft . with ASTRO
plated PL-2 ~9 ' s o n b oth e nds.
$ 14.00
5 8 1-~81 0 0 100-ft . with
A STROpiated PI.-259 's o n
bo th ends. $ 16.10

83-f,Sp·38f,

UG.2 74

f,7!l.10~38~

UG -9 14

-_... .. " ...._..-
ll.wual.' .uJ. U__lIS." -.l. tnLI _ tI...... _ .,.. __ ... _.._ _-_..._..._.._... __ -,, -... ,,_ .. ...__._... ,- ~_ .._..-

UG·2 90

50239

n" ..." ., .......
,••,"*""

UG.gs

fHE 0U@ SICiNAL ~lZ~@)D
-------- --"W2AU" BALUN 7~

111("'"1'£1 \.l.lI-. , .... AlII c..11ClAl1llP III TIl( lIOIlJ Tlllif. . ;' - ......,
... ..-0 _ ' -u l ..

• ..' -.. --.<-.--

b
- ._ -..u.ttb_ _·- , _'-.- ..- ,- -_ __ ...·- , -_ ------'""'- '-"~, _ ' . _ . _ _ foo _-_ -
~
"O I - _ _ '..,,l.-_ - .., _. _ ..... _ .- ,....... ~':. ,,,,,__,,,LtSl...

-- ~_ IIG SIIO NALS DON 'T JUST HAI'I'EN _
_ .. -='- ~ GIVE YOU R ANTENN A A IR[Al(_- ,, _ ...._- -_..." " _-.,-_ .... " ... -

iii
f ...q~nC\' B ~n.h IM H11

Po..~, ,. ' S- 50- '00- >00- ....
Table 1

1 .I" I t' .. .. m ". 500 ' 000

STANDARD S "'dIU >A 58 >C so se
10 .. .. It ~ 'OA toe we ''0 ""ELEMENTS 2S.... lh '" '" "e 'so '"(CATALOG SO "'<l lh SOH ;oA 500 IOC 100 soe

100 ...Ill ~ "DH ' GOA """ '00<: """ "'"NUMBERS) 250 .. ..us 'SOH ,;oA '500 ' IOC '100 zsoesoc .... "ns 500H 500A 500B 500C sooo "'"1()(X) ... ..II S " m H "mA '000' roooc toooo tocoe
2'>00 .. ..1I ~ 2'>OOH
'i(I{J() ... i ll I '>OOOH

Table 2 1 .... u ell . No . 2.S ....11$ ( .. I. No .

LOW. eo-eo MH I oeo-, (,().8() .1.'1 •• : oeo-
POWER

flO.<)5 MHI ceo-, 80-95 MHz ceo-a
'15·115 ,I..\f-ll 095·' 95·1 50 MHz 095 -2

ELEMENTS llo-16QMHz 110-1 150-250 M Hz ' 50-,
l So-2S0MHz 150-1 200- .300 MHI 200-,
200-aoo Mti l 200· ' 25O-450 M H, 250-2
275·4 50 MH z 275·' 4(O.850MH, '00-,
425-650 MHz 425· ' &X>-9S0 MHz eoo-z
800-950 MHz eoo,

S ER i ES 581 - PACKA G ED CA BL E ASSEMBLIES
All pop ular l..n~th s an" no w a vailab le in yo u r choice of R G a/u or R G
58/U t y pe lo w lo ss poly foam d ielectr ic cab le. Inst a lle d P L·2 59 connec
t ors are AS TROpia ted - Amphenol's new no n-t am ish inlt finish - w hich
has all t he advan tages o ( pn" c1o us metal plus more h eat. corrosio n and
abras io n re sist o rs t hat s llver ..ver had ! These cable assemblies are Idea l fo r
CB , ham ra dio and other co m m un ica tio ns antenna install at ions and the y
a re re ady fo r imm edia te Uill' .

J
UG-306

UG.273

8~77·38f,

• •

S0 2 3 9SH

•

-

UG ·2f,f,

Rec . F . eq.

r··.'-

U G .I 0 9 4

f,7~1 02-38~

BNC(F ) T O UH F ( M l ADAp·
T ER 3 1-0 28-38~ U G.2 73
Ada pts any BNC pl UI t o a n y
UHF jac k. $2.39
P U SH ·O N 83-I S P·38f,
83·f,SP·38~ Features an u n 
threaded, sprincy shell to push
fit o n female connectors..
12.2 7
LIG HT N ING ARRESTOR
f, 7f,·1 0~-385 Eliminates sta ti c
b uild-up from antenna. Pro
tects yo ur valuab le equipment
alal n st lI gbtnin l damale.
$4.80
BNC PL U G 31 -o02·38f, VG ·
88 Commonly used for c o m
m u n ica tlo ns antenna lead
cab les. For RG 55 /U of< R G
!l8/U ca b les. $1.!l9
BNC ST R Ai GH T A DAPTER
31-219·38f, UG·914 1 9/32"
lonl, allows length o f cables t o
b e joined. Mat es wit h BNC
plUIL $ 2 .1 2
BNC PANE L R EC EPT AC L E
31 '()03·38~ UG-290 Mo unU
with 4 faste ners in 2 9 /64"
diamete r hole. $1. 7 4

Xmit Freq .

PRlt(

SIlO

"as
SO

""rs
'"

,.
".SO,

MakefModel

Read RF Walts Dlrectlv. •
0.45-2300 MHz, 1-1 0,000 watts +5%, l ow Insert ion
VSWR- 1.05 .
Unequal led economy and f lex ibi li ty : Buy only the
element(s) covering you r present f requency and power
need s, ad d extra ranges later if your requi rements
expand.

BNC BULKH EAD R ECEp·
T ACL E 31·2 2 1· 3 8 f, UG·1094
Ma tes wit h any BNC plUll.
Receptacle can be mounted
into panels u p to 104" thic k .
S1.2f,
BNC ( M.) TO UH F (F) ADAp·
T ER 309 -290o-38~ UG-22~

Adapts any BNC jack t o a n y
UHF plul. $3.63
DOUBLE MATE ADAPTER
83·8 77·38f, Both c o u p ti n l
rin ... an me turninl. Co n
nects 2 female com pone nts.
12.72
JACK ADPATER $1.9~

f, 7~ . 1 0 2.3Sf, Ada pll
83ol Sp·385 to Mo torola type
auto antenna jac k o r p in lack_
PA N EL R E C EP T A C L E
83_ I R.38~ S0239 Mounts
with 4 fasteners in 21 /32"
d iamete r hole . $ 1 .17
P A N E L RE CE PTA C L E
83-878 _38~ S0239SH Mounts
in sin gle 21 /32" diame ter
hole. Kn u rled lo ck n Ull p re 
vent turning. $1.59
BNC ANG L E ADAPTER
31-o09·38~ UG-306 Adapts
any BNC plu l fo r r ight anll;!e
use. $4 .23
BN C T E E A DAP TE R
31'()08 -38~ U G.2 7 4 Adapts 2
BNC plUIl to 3 1.Q03·3 8f, o r
other ,.,male BNC type recep
table . 14.66

MODEL

"Elements (Ta ble I ) 2-30 III Hz
Elements(T, bIt 1) 2S-1000 MHz
Eltm~nlsnitble 2)

IOF.IOM
101O QC·N(M)
IOU QC·N(MJ
M,n'nlO nlloro

SER IES 31 - BNC CONNECTORS
Am p henol's BNC con nectors are sma ll. li&htweight , weathe rpro of
con nectors with bayonet a ction fo r q ui ck disco n nect a p plifica tions.

Shells, co u p lin g r ings and m ale con tacts are accurs tely mac hined
from b rass . Sp r in gJ,.a re made o f b eryllium co p per . All par ts in t um
are ASTROplated® to give yo u connectors that can take consta n t
handlinll. h i&h temperat u res and resist a bra sio n.

The indispensable
BIRD model 43
THRULINP
Wattmeter

\ .\ 'UmARG;uSOOo;"'00' 0o",

\~ TWO METERS Motorola HT 220 Crystals
~C~VSTAlS IN STOCK In Stock!

tandard • lea rn . Hea thkit . Ken • Clegg • Regency . Wibo n. VHF
E~ • Drake . And Others! $4.50 @ Li fet ime Guarantee



_ S ELECT IVITY CO NT R O L
This amazine new b reakt h roUj,h In fil t er d n iln is t rul y the tilter of
t he futun:' . S<olecthi1Y control o n t be fro n1 panel p ro videa control o f
bandwidth as well .... selection of upper o r lower sideband. or double
l id eban d . Continuously variab le from 300 to 2 700 Hz bandwidth.
Shape factor il better t han 1.7 . with u1tlma1e rejection better 1han
130 dB. Seleetlvi1y for SSB ean be let for maximum voiee fidelity at
2700 Hz bandwidth. providinl transmiAion and reeep110n o f audio
from 300103000 Hz. Or it can be narrowed down to 2 400. 2100 or
e ven 1500 Hz if n« essary to reduce adjacent channel QRM.
Selectivity can be na rro wed graduaDy to .. little as 300 Hz for CW
rece p t io n .

T his amazln$ ne w b re akthroulltl in fil ter desiln il by Bo b
Crawford a nd Ecker1 A rgo of Co nsul1inl E nlineers. AU.. R adio Is
privileled to b e first to o ffer this "proeram m able filter " in the ra d io
e om m u n ica tio n fie ld an d for som etime to come will be the only
o ne.
_ R E CEIV ER INCREMENTAL TUN ING
- AUDIO FREQUEN CY NOTCH FILTER
_PU SH TO TALK
_ VOX OPERATION
• FULL BREAK -IN CW OPERATION
MODEL 350·XL . . •. •. • •.••.. •. . • . . • . •. .• •••••..• • ..$ 995

- D IGIT A L DIAL R EADO UT
The Atlas 3::.o-XL has space provided fot qu;ck insLa1latio n of this
plug-in aCCeSSOry . Provides precise frequency readou1 wi thin W Hz.
AU L.E .D. Do t MatriI 6 dieit displ.y.
DD6 -XL DIGITAL DIAL .• ••• ••• • .. .•••. . . . .• • • . .• . .•1195

_ PL UG-IS AUX ILIA R Y V FO or C RYST AL O S CILLATOR
Auxiliary VFO is plUI&ed in to the spa.ce provided o n t h e fro n 1 ~nel

o f t he 350-XL . Y ou ha"e a second tunuble VFO with same t\D1ing
ran lte s as primary VFO for tunlnl to a separate trans m it or reeerve
frequency. L E Os ind icate which V FO. primary o r secondary . will be
used for receive and transm it.

Or instead of the auxiliary VFO a Crystal Oscil1ator m a y be
plugged into the front pan el. Eleven c ryst al sockets are available
with a ve rn ier control fo r exact frequenc y settilli.
MODEL 30 5 AUXILIAR Y VFO . . . . . • . . . • . . . . • . . . . . . . . .$155
MODEL 311 A UXIL IARY CRYSTAL OSCILLATOR ••... ..$135

- 350-P S MATCHING AC S UP PL Y
Includes fro nt fac in l speaker and phone j ac k . Providel 1 4 volts
filtered and rt"eulated D .C . for both low c u rren t and hi lh curre nt
circuits o f the 25Q.XL . Internal space p ro vide d fo r fu1we insta lla
tion of acceseortes l uch as CW xevee, Spee-eh P n><:essor. Phone
Patch. e t c . Operate s on 100-130 Or 20Q.260 volts. 50-60 H z . .1 195

- SA ME PLUG·IN·AND~O MOBILE FEA TURE AS OUR
FAl\,fOUS 2 10x/2 15x
The 35Q.XL has its own o p tion al Mobile Mountine Bracket for
quick. easy plue-in or removal from YOUr ca r . All ecneeeuore are
made automatically ..•.•• .•. . . . . .•. ...• .. .. . . •. . . .•.• .• ~

_ AT LAS 210 x /21 5 x SS B TRANSCEIVERS
Our famous 1i111e compact SSB Transcei""rs remain a very impo....
tan1 p u t of our produet line ••............. . . . . . .. .... .1 6 79
With noise b la n ke r insta lled .... . . ..... ... ...... . . . .. ..•719

NYE V IKING SQUEEZE K EY
E xtra·lo ne. fi nle r-f ittin e molded paddle, with
adjustable sp rinlt tension, adjustable contac1
I pacine. Knlfe"",dee bearlnes and e x tr.. larle.
l aid p la ted silver con tacts! Nickel plated br....'
hardware and heavy . d ie cast base with
non-skid fe e t . Bue and d ust cover b lac k
eraclde finiShed. SSK-l - . 23.45.
SSK-ICP b u heavily cbrome-p la ted biJse and
d Ult cove r. llit p rice. 1 29.95.

CO DE PRA CTICE SET You eet a Iw e . smooth. Speed-X model
310-001 transmitting key. l ine a r cittult osdUator a nd ampUfi..r , with a
built-in 2" speaker. aU mounted on a beavy duty a lum inum baH with
non-skid feet. Operates on standard 9V transistor t y pe battery ( not
Included). Lis t p riee••lS.5O.
PHONE PATCH Model No. 2$0-46.1 measurea 6-1 / 2" wide. 2·1 /4"
high and 2 -7 / S" d eep . List p rice. $36.50. Model 250.46-3, desi&ned for
use with transceivers ba vine a b uilt-in Ipeaker , has i ts own built-In 2" x
6 " 2 watt speaker. Measun' 1 6_1 /2" w ide. 2·1 /4 " hlah a nd 2-7 IS" deep.
L ist price. $ 44. 50.

{ft'\ - • • ·'1121_
~ _•...~-.,..

.... " ........... ~ ...ZIi
"'.1' .~''''' _

'*~,..
~.;;

_ 350 WATTS P.EP . OR CW INPUT
_ 10 THROUGH 160

METER COVERAGE

- A LL SOLID STATE
- SS8 TRANSCEIVER

ATLAS 350-XL

....".._ -... ...."........... -........ " •.»r 110. .... " ••Ul01 __ ~ g ._

NYE VIKI NG SP EE D ·X KE YS
NYE VIKING Standard Spel'd-X keys futwe l moo th . a d just<ab le
bearinr;l. heavy-duty silver con tactl. a nd are mounted o n a heavy
0 '41 die cas1 base with black wrinkle finisb . A'4i1able wit h
ltandard, or Navy knob. with. or without Iwiteb., and with n iekel
or br..... plated key arm and hardware.
Pamper yo unelf with a G old-Pla ted NY E VIKIN G KEY!
Model No. 1I4-31C-004GP bal all the s moot h act ion feat ures of
NYE Speed-X keYI in a I pecia l " p re se n ta t ion " model. A U
hard ware il heavil y laid plated lUld it is m0 1,lllt ed o n o nyx-like jet
blaek pl....1Ie sub-base. Li.lt priee is .W.OO.

lIIu51ra1ed w i1h
optional AC 5u pply.
Auxiliary VFO. and
Digi1al Dial.

The ...11 n e w AUas 350-XL has all t he exeitme ne w feat ures yoU
want , p lw ,uperior perfo nnance a nd selec tivity c o n t rol ne ver before
possible .

IDE AL FOR D ESKTOP O R MO BILE O PERATION
M~asurine j us t 5 in. hi&h x 12 in. wide x 12Vt in . deep. and weighinl
only 13 pounds. t he AU.. 3 5 0-X L offers mo re features. perfor
man ce and value than any o ther transce ive r . reeardlns o f size, on
tbe market today!

Tempo VHF/ONE
,,- -o~£"'..-"w",...,_'''''f/o<

$399 .00

_ 3 5 0 WA T TS
P .E.P . a nd CW in put. En oueh power to w ork the world barefoot!

_ 10 _16 0 MET E R S
Full covera ll' of all siI a m ateu r bands in 500 k Hz seSlll e nts. P rima ry
fl'l"Quen eY c o n trol pro vides hi&hl y stable operatio n . Also in cl ud ed is
provisio n for a d d in& UP 10 10 addi1ional 500 kH >: see m ents between
2 to 22 MH z by plugeme in a uxi lia ry erystals.

A new precision clock which tells ti me anywhere in the world at a
glance. ha s been announced by Yaesu Electronics Corpo ration . The time in
any principal city or time lone can be simultaneously coordinated with
local time o n a 24 hour basis. After the ini tial set ting, as the clock runs. a
Time Zone Hour Disc advances au tomatically . showing correct time all
over the world without further adjustment. The clock is especially
designed to withstand shock and may be hu ng on a wall o r placed on its
desk mount. The clock will run an entire yea r on a single 1.5 volt flashlight
battery and the mechanism starts as soon as the batt ery is insert ed . It
measures six inches in diameter by two and one half inches deep . An
excellent item for the business office, ham radio operator. short wave
listener , boat owner, and others who want an accurate dependable clock.
Price; $30.00 Amateu r net.
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NCX .1000
The only 1000 wat t , "single package" trans·
ceiver. Hea vy d u ty design . . . re sult s of 50
y .... rs of design leadersh ip in amateur equip
m en t. Slate of the art speech pro cessin g.
linear amplifie r. p o wer su pply, all in o ne
package. Nothing extra to b u y . Covers a ll
amAteur b and s in H F spectrum .. . AM. SSB,
CW. Price : $1,600

C L ASS IC.3 6 ... 10. 15 " 20 Meters
Model CL -3 6
e 6 E lement s
elO.l db Forward Gain (over isot ropie

source ) o n 15 &. 20 m eters.. 11,1 db on 10
meters.

e 20 d b Frunt-t o-Back R atio on all bands.
T he Classic 36, lik e the smaller ClassiC 33,
inco rporat e s buth the M osle y World·Famous
Tra p-Master T ....p s a n d the Mosley Classic
Feed-System . Designed to uperate on 10, 1 5
&. 20 m e t ers. th is multi-band b eam Model
CL-36, employs t he h ir.h standards o f quali ty
construction found in all Mosley products.
The b o om -to -mast clamping assures stabilit y
with a t im e-tested arrangeme nt of mast p late,
cast a luminum cla m ping b locks a n d stainless
steel U-bolts. T h e exclusive " Balanced Capaci 
tive Matching " system has a fee d point
impedance of 5 2 o hms at resonance. Wind
Load - 21 0 .1 lbs. a t 80 M PH . Power Ra t ing
- 2 KW P .E.P. SSB. Recomme nded mast size
- 2" OD. Approx. shipping weight - 7 1 Ibs.
via lruck. $298.50

S IGN A L.M AS TER A NTENNA
Beam A n t enna .. , M o d e l S40 2 for 40 meters
For a top signal n eeded to push t h rOUilh forty
meter QRM , t h e Mo sle y Sienal Maste r S-40 2
will do t he t ri ck! This 100% nut-proof
2...,le ment beauty constructed o f r Uill:ed
heavy-wall al uminu m is designed a nd engi
n eered to provide t he perfo rmance you need
for b o t h DX hunting a n d rela xing in a Q RM
free ra g-che win g session. Beam ts fed t hroue.h
link coupling, result ing in a n e xcellent match
over the enlire bandwid th. $257 .50

4 0 M ETER CO NV E RSIO N KIT MODEL TA
40KR
Work 40 meters in a dd itio n to 10, 15 & 20
m eters b y using a TA-40KR co nversion k it on
the radiator element of the T A-3 3 and TA-36 .
( Beams wi th b rua d band capacitive match inil
may not b e converted!) Convert t he T A-33Jr.
with t he MPK _3 ( p o w er conversion kit) b efo re
adding the T A -40KR kit. $88 .45

•

IIIIH NATIONAL RADIO COMPANY, INC.
'NRCI

NCL-2000
Linear Amplifier. A f u ll 10 D b Rain. 20 watts
in 2000 watts out. Can be d riven with one
watt. Continuous duty design utilizes two
81 2 2 ceramic tetrode output t ub e s, desi~n ..d
for both AM and SSB operation. The industry
stand ard f o r 1 2 years. Thousands in use all
over t he world. Price: $1,20 0

CL ASSIC.2 03 ... 20 Me t ers
M od el CL .2 0 3
3 Elements
.10.1 db F o rw ard Gain (over isotropic

source )
.20 d b Fro n t -t o -Ba ck R atio
Inco r po rat ing the Mosley patented Classic
F eed Syste m, this full size 20 meter single
band b eam h as IV;" to 318" dia. "swaged"
elements wide spaced on a 2" d is.. 24'boom.
Ma ximu m e lement length-37' 8 "," . T he high
standards in quality construction established
by Mo sley in owr a quarter-century of manu
facturing is re n e cted in th is morro-band ...
M o d e l C L-203 . Buom-lo-mast clamping
assures stability with a tim e-te st ed arrange
m ent of mast p late, cast a luminum c"un ping
blocks a nd stainless stee l U-bolts. The exclu
sive "Balanced Capacit ive Mat ch in g" System
has a nom inal feed po int impedance o f 52
O h m s at 2 K W P.E.P. SSB. R e cu mmend ed
mast size-2" 0.0. A p prox. shipping wt: 4 2
Ib s . via t ruck . $227 .65

CLASSIC-3 3 ... 10.15" 20 M ete rs
M odel CL-3 3
e 3 Ele ments
.10.1 db F orward G a in (over isotropic

source) on all bands.
e 20 db Front-to -Ba ck Ratio o n 1 5 &: 20

meters, 15 db on 10 meters.
BRIDGING T HE GAP . . . The Classic 33.
combines the best o f two Mosley systems.
Incorpora ting Mosley Classic F e ed System for
a " Ba lanced CapaCitive Matching" system
w ith a feed point impedance of 5 2 o hms at
r esonance , a n d t h e Famous Mosley T ra p 
Master Tra p s for "weather-proof" tra ps with
resonant fr eq ue n c y stability. T his extra
sturdy mult i-band b ea m , Model CL-33, fo r
operation On 10. 1 5 &. 20 meters features
improved boom tu element cla m pin g. sta inless
steel hard wa re . ba la n c ed rad iation an d a
lo n ger buom for even w ider e lement spacing.
P o wer Rating - 2 K W P.E.P. SS B. R e co m
mend ed mast size - 2" 0 D. Wind L oa d - 120
lbs . at 8 0 MP H . Approx. shipping weig ht - 4 5
lbs. $223.90

".1•.,

TRAP MASTER 36 .•• 10.15" 20 M eters

eM odel TA-36
e 6 Elements
• Forwa rd Gain (over isotropic source) _ 10 .1

d b on 15 & 20 m eten, 11 .1 db o n 10
m eters.

Front-to-Back Ratio on aU bands. 20 db.
Thill w ide-spaced. six elemen t configuration
emp loys 4 operating e lements on 10 meters, 3
operat ing elements u n 1 5 m eters. and 3
operating e lements on 20 m eters. Aut omat ic
b an d s wuchjng is accomplished thro Ulilh
Mo sley exclusively d esigned h igh imp eda n ce
pa ra lle l re sonant "Trap C ircuit." The TA-3 6 is
d esigned for 100 0 wat ts AM /CW or 2000
watts P .E.P. SSB. T ra p s are weather and d irt
proof, olterin r. fr eq uenc y stabililY u n der all
w,"he< ,0nd ' Uon,. ",.~

MOSLEY AK-60 MAST PLATE ADAPTE R
Mast Plate Ad a Pter for ada pting your Mo sley
1'10" m o unt ed beam t o fit 2" 00 m ast .
Complete with angle a n d hardware. $9 .85

TA-33JR. POWER CONVERSION KIT
MODEL MPK_3
Owners o f th e Madey T ra p-M a ster T A-3 3Jr .
m a y obtain higher power withou t b u yin g an
e nt irely n e w antenna . Th e a d d ition o f the
MPK -3 (power co nversio n kit) converts the
T A-33Jr. into essentially a new anten na with
750 watts AMICW and 20 0 0 w at ts P .E .P .
SSB. $49.65

eModel TA-3 3
e 3 Elements
e rc.r db Forward Gain (over isotropic

lOWe..)
.20 db Front-to-Back Ratio
The Mosley TA-33, 3...,lement beam providu
outstan ding 10, 1 5 and 20 meter perte r 
m a n ce . Excep tionally b ro adba n d - gives
excellent resu lts o ver full Ha m ban dwidth.
Incorporat ing Mo sle y Famous Trap-Master
t ra p s. Po wer Rat ing - 2KW P .E.P . SSB. Th e
TA·33 m<lY also be used o n 40 meters with
T A-40 K R conversion. Comple te with hard - l ~=~;;;;::~----------------=~:;~~
ware. $1 9 8 .15

M ULTI-BA ND BEAMS
TRAP MASTER 33 . , . 1 0 . 15 " 20 M ete rs
eModel TA -33Jr.
• 3 Elements
e ro.r db F orward Gain ( o ver isot ropic

sowe..)
e 20 db Front_to_Back Ratio
T h e TA-33Jr ... incorporates Mosle y Trap
Ma llter Junior traps. T h ill i s t he low power
brother o f the TA-33 . Power Ra tin g - 1 KW
P.E .P. SSB . $144 .45



54.95
21.95
32.95
29 .9 5
2 1.95
2 1.95
32 .95
13.95
32.95
32.95

21.95
32.9 5
24.95

A1 44-7
A1 44-1 1
A430-11

V HF/UHF BEA MS
ASO-3 $ 32 .95
ASO-5 49.95
A50--6 69.95
ASO·l0 99.95
AMATEUR FM ANTENNAS
A 1474 $ 19 .95 AFM44D
A 147·1129.95 AR-2
A147-20T 54 .95 AR--6
A 147-22 84 .95 AR-25
A220-7 21 .95 AR ·220
A220-1 1 27.9 5 A R-4SO
A449--6 2 1 .95 AR X·2
A449·11 27.95 AR X-2 K
AFM-4D 59 .95 A RX-220
AFM -24 D 57 .95 ARX-450
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3 /4,1-1/4,2 MEYER IIAMS

The .ta_1'd of comp"r" on ;n . m" e" < "H ,'1" Ht ' cOmmunlca 
,I"", Co, . Croft yoglo ""mbln" ,II 0"' ""d o<m, nce ' he< ro l;a ·
bll;', ,..<t" up"mum . ,,~ lor ~a,e "f a.,embl,· 'nd mOUh';hg ,.
your 0;" .

~~... f••,"". ;.d"J. 0 k;I"",·,n 1<edd , M.,ch ln ' 'hred 52 uhm
cOo>la' foro ... "h . ....n"",d PL-25" !jltl"~. All .'e",~." ••~
a""oed . , .~ u,e'o~h ••d ... ...., ed wr ;mP<OIIed b>h.... '<lth.

LLKht"e i~h' ye' cu.~ed , 'h<' . n,onn•• have 3/ ' . '" 0. U. ,olld
alum inum elemen,. "'; 'h 5/16" e<'n' e , . ee,; orn< mo"nled "" h<", y
du'y !ncmro b, ""ke' , . Room' , .... I" , . d 7/~" O. D. • Ium;."m
'"h'no . Mo.' moun' . of !/"'" lo<m<'d .Iomloum ".v~ . dju, table
u- bolt' 'oc up ' 0 1· 11"", " 0. 1l, m,,,". They "'0 he moun'"d
for oor;""o"l 0 ' 'O"';e. 1 pol.,;••Uon. Complet e '""" uctl"" .
;",,1"']. da.. "" 2 m.te, I'M r< ",,"'~' '>pcro';"n ,

HIGH PERFORMANCE
VHF YAGIS

D·POw ,. P.C. ..... ... "'-, ' " ".m."' .....y , f",' on.'" F W, ....
'''' "",." yo" .. ~," . homo. '" """'"""" '"""" oJ "'-m. .. "".
oJ] '._MO. F . "" ,. ...., F ,'B ...,"'" OB, '" ' "'mw",,"
" ., d,m."..,... "0" '. xo. ", ' urn ' od'"' .....,w"-""' '' , hm , ....
Uk.. PL-:I8O."'.r

"",." " •• , .. MH., ,00II W"" , wtM ""'. '.n .. II

'.F" ' W'.T 'U dn G';. Too . """",, """""..., """", ..""" ,,,, low
... <c . ..... , n" " ••" moo" ,..""OJ ""' , n.."o" ' oo .... "''''''P y"..
... . n! ,,'n JZ. O .B. ,. n~,," " d B.•,." . "''''''' 130", "';0 "' , . ,.... ,,,,,,,..,

,"m",,' , .. ohm """' , "''''hdn_ ."m.." W< . P L-'" won",'''''
~" ' wo " F'" LLo,"

""'-:lOT ,,,. ,<, ,",H~ '000 .....,,~ "", " .... u, ... n

•. UG I OUC KlhG , n o VPK ,"',.... honoon'" m"".'",,, boo",. h.m, ..,
. ...w . .. • nd ,••"",,,,,,,,.,.,,. 'wo ."'",,,,11, pol,"... , ...~ r Lv.. , •••' "
""" u.. ~o." ..........

._. ' 0.' Up.. . ... "-"'.,..•• " ..... ",po>. "".~L """"". '"""'"
147 >I". _... :no WHo _ l>'. '" MK . _ " , ..,,,,.. _ ' _ • dB _ .
, ..,. _ • OB <..n, .. oil .. , ... to,,, PL .......""'.... P ~I"'" •
"""'p'''' .,_ "'b' "" m OUAlL... """"', ..,..... oJ, ••_ ....
V ......... "'. .." 00< "..

....., ·.0 1 ' M "No, '''''' ",.,to. "" . ,... "
AFM ·"D := .", "',>. 1000 ...tu I "-

.F..•.." . M · .....h ,ooo "''''', """d 1.11 .. "

._, .. . ,NGO ' " dB 0 .,," , ..,..,.." . " w . .. ..... , . "olf _th .

........ with . ' ''''' "" .......... " ""'" , Ill.. PL-"', _'- ........
""" "It" ' _1 8W1!., F ",,,,,>, '_m ..-.,. to """"' ,
J>&rtl> _ m oJ] bu' . :so ,,, .,m ThO """" ""'Po
'" OM " oll oto.. ..,. ...,,""~ ..,.....-

~•.•." "''''.' " G" Tho .,..... '" of """' ""n ,. V"V_U". """'_
mwo".'to.... now "'" , v..,"'-" ""W"L..~ ''''' ..... .,. ....
m"" "'_ .. "'" .. t" ,"",,"'N. "n.,.. "'oO &l 1000 ,..,,, ...,tlo
d,...,' '" ohm , .... ..... P1.- "'n....,...

39"
7S"

11 2'·

•

•

I

~
I

4 Ibs ..
3 Ibs ..
3 lb• .,

MHz.

MHz,

MHz,

CONVERSION KIT

,.'

'0'
MAXIMUM

PERFORMANCE

'"VALUE

RINGO
RANGER

lOf FM

0-"""",, 3._ , 5.<_n, 6,_0' 'O".meo,
"'od<I No ,~, ,~, ,~o "'5010
B""", log,h 0' " • "l""l''' . , Ill" 11)" 11 7" \1 7'"
Tu' " R.o;u' " I' 6" " ra,,,,,. G,," HdB B.5 dB 11.5dB '3 dB
fiB R'M ... 14 dB '" ~B dB

W,,9I" "b. 11 '.. 'B I", ~' I "

Cush Craft has <re.ted another ficot by making the
world'. moat populac 2 meter antenna twi<e as good ,
The new Ring<> RanKer io dev~loped from the ba'i<
AR-2 with fhree hal f wav~s in phB'" and a olle eighth
wa~e matching s t ub. Ringo Ranger gi",,, an extl"emely
10", angle of radiation for beth< . ig na l eoverage, It is
t~nable o~er B broad frequene)' ranlr" and perfectly
mat<hed to 52 ohm eoax,

ARX·2, 137_160
ARX·220. 220·225
ARX-450, 435·450

Omnidilectional

GAIN

BASE STATION

ANTENNAS

4.5 dB· - 6 ea"

3_5_6_10ILIMINTS

• ROf.,.."" ". w." d'poI•.
, . R. ,.",n"" " ....... wb,p u.... ... g"'n . , ..Lb>..-d oy many

man""""'"'".
Work full quieting into more reP\'at... and extend the
rsdi~o of your direct oontacts ",ith. the new Ringu
Ranlr<r.
You Can ~p d.l<' your pre""nt AR·2 Ringo wjth fh.~

simple addition of th.is txtc"d~, kit. The ki t includes
the ph"" ing network and n""e....cy el ement exlensiGns .
The Gnly modification. ""l.~irtd are easy 10 make sa",
slib in th.e top . ""tion of your antenna,

6 METER BEAMS

P, o' '"' ".,f()<m"nce from ,"ggod, full . ,,~ . "me',,, beam • .
El.monl . ,..d n"" .00 lcn O(lhs bo•• bEen ",,,,,f. lly ""g;".~red to
give be.. pott.m . h;~" l" ....... rd p in, good froot to b.ck ca t iQ
. od broad [«<luoney ""pons',

Boom. are .05" wall aod olom."." are 3/4"' _ 5/8" .049 wall
, aamlo•• '·~rom. IInlah .Iuminom tub ing. 1"1><' 3 aod 5 elemen'
l>e.",a ""vo I 3/8 " - I 1/4"' boom• . The 6 and 10 ele",,,n' _"'0
bavo I 51""' - I 112 " boom', All bt"B ex,," ar~ heavy ""If"
lor","" . 1u", l. om . Br lgh' fln la. c.d pl. \..d ul.><>11..ro adju.l>bto
10, op '0 , 51"" m. " "" 3 aod 5 ~!~m",,1 and 2"' "" 6 and 10
.I~m.n, bea", • . All modol. may be mOWlt"" 10' horiz""..1 0<
vo... lcal polul.. t1on.
New le.'ure. "",lode .djo'tablelength elements . x llowan Reddl
M.1ch .nd bulll_jn ",,"x fitl ln~ 10' dj,,,,,' 52 ohm lecd. Tho. e
bea m• • re f.c' cry m.ri<Od OM ' "!'Plied " 'Ith ;""t",e(;o,,-, foe
qUlck ...embl y.
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ATLAS
R A D IO I N C .

AU• • 2'O",,'lh ".67HI0
WINo;.. BI.nk... .71'.00
ACCF.sSORI U ,
AC Con.ol."O/,,", V • $1 ".00
Pb".bl. "C . up. l. I 'O,nO V . 10<).00
P'u"1n Mobil. Kit .. " .00
"'. ,,,, . t. .. ",,"1. 69,00
1),,.;t.ollJi.oll)[).6B . 229.00

For romplato d"",i1. """ ~O"' All•• dao '.'.
or ,I", ,,, u, . a card .nd we'lI rna;] ~ou •
brochu'e w,IOdo.lo, h,t.

A WORW WIDE UF.ALEll NETWO RK TO
SERVE YUU.
Whether \I<lu",o dr;vinK. Hood. In K""",,"
Cily or. Merced<ta IJoruo. In W AS' lrto'many,
the",'. an A11., d".ler ""'" you.

f.XcrPTIONAL IMMUNITY TO STllONG
SIGN .I.L OVERWAD AND CIlOSS M OD
UlATION. The " .duoi• • front end d."'i n
in Ih£t '''''''' '' ''' .llow. you 10 ",," '. le clooer
in 1""l""I>CV 10 '''0IIlI ""iKhborlnK,;~ ""l.
,ru.n you hA,,, ev., • • pe riono'" bel"'e . If
you h.... nol Je' Ol"',. 'od an Mia. "~on,.
eel.e. In" crowded bo.nd a nd co mpa red il
with any other receiver or Iran,cel.er , you
have a ,,,,,I t hrill comillll.

'--elk, l1' , .
MOOre UT>

" Ooll ""T>
, _ $ ---."I.v5
__ -'" Sot.

I~""",""""""'--.....,,., ••"u" •• ,,,' <.....,,,,'t!-0' ''''- '" .._ un-.n.;",." ,_ to,"""", .
;.. •w"", .... n"""""" , .--Sol" """ __..I<." ..P_
... <>01 ''"'''" •..." ~,, .... mo......"',....,"... f"'. ",.,. ....._ ..... _
'... _ .'f' ... "". - .;s;<!
""'"II"' """ "0". M....,'''......*". "".-
,,' ........ '''' ..... _ " , It....

M"<L ..0-,

STANDAR D HUST LER RESONAT O RS
POWit, Rating : 400 Watt. SSB

Mode l Band P,ice
RM·IO 10 ",et . '1 $ 6.50
RM·1 5 15 mete'$ 6.95
RM-2O 20 mete ' J 7 .30
RM-40 40 mete'$ 13 .20
RM·7 5 7 5 mete'J 15 .50
RM$ BO mete.. 15.95

SUPE R HUST LER RESONA TORS
Powe, Rat ing: LagalLim it SSB
SuIHH'S haw w idasr bandwidth

Mod e l Band PtiOI

RM·l 0 S 10 me1e ' $ $ 11.:J)
RM·15S 15 mel en 12.65
R M-20 S 20 mOl o'J 13.00
RM -40 S 40 met &.. 15.50
R M·75S 75 m o>1 . .. 30 .00
RM-8Q S 80 mOle .. :);).40

Fo r 6-10_1 5 ·20,40.7 5 ,1\0 Met en
,",U STLER
MAST S

, .. ""'" .. _ mounll",----""id '.
" _ ,,'" l\' _"'M ..." . ' .21.00

An re sonators are pte<:ision wO\illd wi th
optimized d esi l(rl for each band. Assem
bly in cludes 1 7 · 7 P H st ain less st eel
adju stable t ip rod for lo we st SWR a nd
b and e d ge mark et. Ch oose fo t medium
o r h igh po wer operation.

eo.... lO · U · 20 · 40 _ . '"0."Hu 0,.., .... ....... ...
_ c:..." ..

'0'" 0'" moot '" ,,"'" ."" ••".,n"n",,,.. '" ..""'".., .. " ....... .
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". ..""'" ,,'" ""bl< '"" ,",,,_ ...... , S25 ,SO

MOO" o;r·,..
Go, b ;< ' ;11"'" ,,,..t,,,",",,,,, wno·
.... .."""" "'''''.''''' w" 'h IOIY 00''''.'' . ",,'no. Eo" " .....
" " ,," on ~.... _ 0" ""'" 1<0

*"h,,", "' "', _",,"p"" *,""""lSPEe "·5S-u .... PI.~
..",,141.30
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rH F.r-iO.\lES AL SllECT IVfTY
Tha a,elu,iv. 6 pole or\',i.1 I.ddo , liIlo, .
u~ in Atla. iran""o,vo" ' op'''',,,,I. a
maior b_ • •hrnu~h in hlter OOoi~n. ""tb
nnp'oc""",,'OO , .. " ,,,l,," tivily and nl_
Iirna 'a reiachon. As Ihn a buva ~,aph'-•.
,h.. f,I' a, p,,,,,"los n 6 db bHnd.. ,d lh of
2711l11l"", , 60 db dn,",'n of onl~ U :Ml Ho"•.
and. bandwid'h 01 only 92ffi 1I0,t. a t 120
db down ' Ulhmale rei""hon i. in "~ce., of
130 db; ~,""ter then Iha m"" .urillll ,imil,
of mosl to,1 "'1uipmonl.
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S U PER GAIN M OBIL E S
T• • _ ...

. '" "" .." "'"' 1,'*"........on...."
,'oou,,,'" ....,__,43-,..
0",
sw." ..-"".....IH 1>'<"00'-. ,~ *.~. f M

~ .~ n' .5-
'.U .~ U' ..ou• •
" OOR ~fT,,"' _'oon "."op'< ""."",
PO"';" .."" ... "'j. ....... "".,••",.-. '"""'""'. '" '*"
.... " . _ .., O....ho". '
"';0"" ..... """"Iol. ~"" ,_
II. """",L" M'L 'P'£C "G--If ·U.... 'Kloo, "_ " L·'S'l

... .,. ""."••"u.' ••TO • • __
~OO' "OU.'
MOO" UIfT·,
f ..id "'mm. b,. '.'" "" Ii<
w.... ",",'"'''' on ." "",''''' '''' '0\00 ",", .Co~.,,,,,"
.""....... """'" on"" ".. "".'><0, _ • • d , .._ .. ...

"",", ,"',""". '" "M'_V
.".. ' so .••

MO• •• e -3>

"''' moun' <0"'0 '."*;,,, moun';..........'

...".' ".20

£ ,.

on

PLl:G·L'I; CIIlClU BO ARUS
and moou '.r d..i~n p,ovid,," 10' a• .., of
•• rvlCmK,

c"..tontl y ...noel ~"'•••u,p,;o.o.t lhe .i~
""I OI"'llJllh in '010 Ii<lll t" tho pow0' '0 IinH

n lLl e 8 ,\,.'1;0 COVERAGE
TIw 210. ro.... 10·80 m.'o .. , ,",'ILiI. Iha
21~ . ro.e", 1 ~·16(l m.'","". Addins lhe
All•• Model lOx C,y...1(}stillal or provdns
s reo lly lncre.,od lrequ.ne-; co.er.~, I",
MAKS and ",.Iwnr k"pe,.tinn

'"0 nA:"OS~rrrt:R T UM,"G OR
WADIN G CO NTROLS
,",'ilh ""I.,' 10•• 1 h,...dbHnd'"lt. Wi.h yuu'
"'tl•• you sol m,ianl qSY .nd band "",,-.

MOST AO"'A~'CED STATE O F THE "' RT
SO UU STATE UF.S IGl\;
no' only .croun" 10' i " li~hl ..·. i8b l, h"'
a",u,o, \IOn ye,,,, 01 top p.erlo,manco "n<!
1'""Wo 1ree opec.hns ple,"u,e .

"'

MO....C..·,

R. ,u ",",,' """"" "".;, ""PO~ "",'" ._
, '0'" """ su.....
,"" ' 100' .*""...., " ".lIII

For all you hams with little cars ...
We've got the perfect mobile rig for you.

-,~_.. ""'" '" """'"'*". too _ ...
...' t", , '" • • ._ .._. E<o,- 
"0 _ _ ..<I"~

,,,,,,u... lJ' "(;- .....U.-."" ',,",,",,''''_ ....'.""'2.

S T A NOAR O GAIN
M O BILES
T_ Mol...

'I' *"._-.~. db .."_li' .... """'..>_, =- '43 10 ".0.,
• _ . ''''''1--200 ...... ,..
... 1»:. Ul' ·'",r .""""" ,,,,,,,,_ •.,. ""
10 ...... 11. "0 "0'.. '" . " ". """,
". """"" •..,..e, .......... "
'<;l s_rc "(;-" ·v 'M I'l·m
......" _Ie ' m", """""

""<" 133,15
" 00" ,..
.r moun" ......, ""
...rl """ . _ , .. '"_ '"
",. "" " " ..... '-<' '<" '''I,"."'esPEC RG-..-U -I5O
"",.".. ............ , '"""'"

....." $3'-115

MO. " " M· I

Cow'_ '" '"
1- """. ,"" ,flO'
"'.... ' """ ."0 50-230--.....'17.60

BuT DON" LET TIlE S~AU SIZE FtJOL
YO U!
E.en lho""h ilw Atl. , 210~.nd 21~~ I,onll
"aiv....... 10" lbon boll lh • • i.. . nd
woi~h,l of olha, HF tr.,noc<Ii,ero. Tho Atl". ,
i, I,u Va _i"nl In p," o,mn""O ,

200 WAITS 'OWER RATING !
Thi. powar 1<ovol in a ••••n pound I,.n,·
oei• • , ill inc rediblo bul1tua , AlIa, Ira no
<:xliwro s ive ~ou all tb. lall """"er ¥"u Mod
10 wo' . ,b. world be...loo,'. Si~""l "'potl'

The Alia. 21(lx or 21 ~, rn""our"" only
9V, wid o ~ 9'>\' do.p ~ only lV' hi~h. yo>1
tho . 1»'0 phot~,"ph , ho,",'. I;ow •• ,i1y lbe
All•• "oo,eei• • , til , in lo 0 co mpilCI CO r ,
And lhere·. pl""l~ 01 roo m to 'PO'" fo,
VH F J/8I ' 000 ol llor ocr_ty eq uipmenl.
With tho o~cl".i"" Al lo. plus ·in d" l8n.
you r.a~ . tip your AU., in .nd out of yOur
c.r in. motto, 01 second., All conn.eli"".
,"" mado 0olomolic.lI~.

,"".,..

mounts -leads-accessories

,",UST L E R
" BUCK _B U STER'

.. OO€. " .,

". '*" ""'"'. '" w. .._ h,
U"" .", ""'" I." *_ """'I<
".~._ *,'" "'." "" to "
""" ""'"'" '" • • ,* ..1O<l_
'" " ....Ie< ",.b". "'.",,,......,'" "'.... "'" ;"",-,

9<~o' 19.00

OoELUXE M OBtLE M O U N T S

~
,.._- - " " ~ -~~ ""'-*".. _'''.M J!

~ "ifo "''!!_..
,."", ,,.",,,,,,,, t.,. ""_ "'-" _... ..
,,--p' ...._----..."'" I ' ....r.;
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Tho DonToon SullO' T" ,,", "'.... .-ylll"" hem \60- 10 mo W""_ you h...
boI..<.d I'.... """. ublo. •-"'" '" Ie Suco' 1 N""' _
............. to V""' , ttot. All 00<11' "''*' _ V"" '" _ t..
.......................' tc ,,_. _ , ...., __ " CCUO'to,

SZ99.50

LOW PASS FILTERS FOR TRANSMITTERS
have fo u r pi secnons for s harp cut o ff below channel 2 , and to
a tten uate transmitter h annonic$ falli ng in any TV channel and
1m ba nd. 52 o hm. 50-239 con n..c to rs built in.

DRAKE T V. 5 200·LP
200 watts to 52 MHz. Ideal
for six m e te rs. For operation
bel ow six me ters , u le
TV -3300-LP o r TV-42-LP.
Model No. 1609 Price : 126.60

DRAKE TV_42_LP Model No. 1605
u .. fo ur sect ion fil ter d esign..d with 4 3.2 MHz cut-o lf . nd
.. x tTemely hiih a t t..-nua t io n in al l TV c hannels for transmitteR
operating at 30 MH z and lowe r. Rated 100 watts inp u t. Price :
1 14.60

Match ever)lthing from 160 to 10
with the new 160-10 MAT

JroIE ....· T100 _ T__ <10..0001 be

_ col c .... I..."'••_. __........ __ .3.__ "' .
.... ~, ... __. • Iron' ___ .... _.b_ .- _
-. $0_...._.001_11;0. 10... __
1_. tro •• S299,50.

· eo..,.......... "",.,.3,2 ·30 me:
• " l" _ work
· c....1< 12 _i"on fO"" •...,;teh
• so-m _lionol to It......,,'n.'
• Rondom ..,.. ""_
• JOOO ...U copoci' or 'INCI"II
· r"..POd ind"".",
• Co, .... ,. I nl.n.... !oed m.u
• T' W. 5" H. 8" 0 .• W.ight: 5 lb<.

S59.50

DRAKE TV-3 300-LP
1000 watts max, below 3 0
MHz. A ttenuation be tte r t han
8 0 d B ..b o ve 41 MH z. He lp.
TV t-r inte rference, as well as
T V Iro n t-end p robl e ms. Pnc.. :
$ 26.60 Model No. 1608

Drake TV_300_HP
Model No. 1603
For 3 0 0 u h m t win lead
Price: $ 10 .6 0

T_of_UOI· ...,tdwlI _ · '
E " --. he __ l>o'" 1_ ..... ..-.. __ --..

too- IoeI ......... So _ ,"' .... OoftT._ .... 20u.t1 '" 1_ .

SUPERA M P
from lJeh//OIL

DRAKE TVI FILTERS High P.... F iU eu fo r TV Sets
provid e more than 40 dB a t t e n uation a t 52 MHz and lo wer.
Protect the T V ~e t from amateur trans m itte rs 6 -160 m e ters .

The 80-%0 S"~matcher

It ............1010.. yoo·.. th., k,"'l 01 b<Jy ;ng _n', doh.., . , ...., 1000 to 1:roo ...,'" oo!PU'.
,,, "'. o••on"" yoo 'r. b<ly,n~ II,. """'g omphlio".

Qu , No Slope• .0."'1' II . ....... '''11 "'" OOU.by _ 'M' 10..." h 1".. ' h" ,~ OonT•.,.,
""0,,,101 ,II <Ioli_ '0 'M .'>l"""", ("" lpu' po_. I. who' 0 ' ,.,..,,,I,,, ,u.o....,. as i........

~-,

Tho So... A"'lI 'UM ' lull 2000 we," I' .E.P. in.... ' "" SS8 . ond 1000 ...... DC on CWo RTTV
'" SSTV 160·10 .......... "'" m.......m 1ogo1 _ .

Tho s.- Am,> .. _ t. _ """"... _ . to.... ono _ cDno' _ ' .... "'.. '.....m Tvl-..
n. -. of OUt _ol_.!he _ iUIlPY... " -..._ duty. _ .-._ IUppty b...I.

too- DIIO"'"~_

w " 112. ·.. ' ", __ .. '-. _ _ , ....

...._---. .
Tho _ . O"T......~"., _ _ .... _ .Ifo6_ I.... to I<eop ""..,..__ ThR'.
..., ........"" OOOOT ...... l _ A ,'.-. _ 011

_ · __ 100 1IlI"'.'-f/'o IO_....._~ .. I'.E.P._ ....__
52 _10• •_ ........_

SS74.50

S9 9 .50

Read forward
and reflected
watts at the
same time

Dr. ke TV-OU.·HP
Model No. 1610
F or 75 o h m TV cou ial
cable; T V t y pe
connec tOR in ~t.lI..d
Price : $ 13. 25



H .50

17.50
r t.se
H.OO

17.50

~.50

12 .50
12.50
17,50

4 <1 ,'I S
l" ,<l S
S'I.<l 5
1'1.'15
1'l'~5

14 ,"5

J"."5
Sol 9 5
~ ". '15

1"."5

,"A
I l'l.'I5
1 5 9 ,9 5
lS 'I. 'I5
!l9. 9 5
1 5 9 9 5
I J 'I 9 5
25 9 . 9 5
I l 9 .'15
1 5 '1.9 S
159,9S
18995

lH.95

J79.95
j 19.9 5

15 .0 0

B OO

,

~ " . u ~

~ ... 'I <-,,, ,, <
I.·,,,,...

~4 .
14 .

"ow...
O .. lp .. ,

1 50.....
70w
70W
I SOw
150 W
1>0.....
.oW
110 .....
4 0.....

"'"SO.....
~O.....

R ~ po w... amp . .. .." d " ' e" ..d . em,...,..n _
, ....... "1 SSS /A \!

p" w ..,
Inp..1,.
".aw
"w
"'"zw
lOW
lOW

"W,.",.
' OW

a«e.., ...y fillcr f or .I>O~" '''Ce'''cr t".
~i~eo 70 dB ad, ac.. nl channel
'''leclI" n .
10 m" 11.1 frunl e nd 10.7 ~IH. 0 .. 1
I> m it R r fron ' " nd 10 .7 \.l it , ....1
1 m lr III f ,on l .. n .t 10.7 .\.IH. 0 .. '

22 0 \ll-ll 11. 1" f, ,, n ' .. nd 10.7 \ l l b"", . .
a n \.IH . 11.'- f'"n' "nd 10 ,7 \ H Il"", . . . . .
10 . 7 M Hz U' m o d u l" incl " d co 2
pol .. nY'lal fill ... . . .
a S 5 KH l I I" , ..~e pi". I M d", .."o<
."d,o an d "'l .. ..lc h bo.a.d

2 m lf .I> OO KH I 'paced dupl"' e , .
",i,.d "lid lu n ..d 10 f",,, ... ,,,y.
110 M H , .d .. p l ·tr . d an d
t ..".d 10 1t<'1u.n,y
' '''k mOll n l d .. p l....,. . . . .
dout>t.. . II,.ld.. d d .. pl .. , • • cabl..
"'i lll I' l B 9 c""nec l" .. ( pt.)
<am... ah"".. " '11 11 I y p" ~
conn.. ,·'o,. ( p l. )

...m.... ~bu''' - '' ..eJ 4. ' ....cd
Ita nomille. n ell ... 4 ll \ IHz
um.. u a_.. _" Ired "" le" ..d
l OO m ill"UII. ] mtt 'un.mi" ...
... m .... a b"",,-wi. .. d "- I..Oled

ad,h o~« .olla~. pro'.<llO tl 10 ~"...
po ..... , . u p p li... . 1 $ V[)C mu. \1 ,<1,
11 .,,11 _1"0,,"« ,"ppl~ ' . g .. l a I01' ca , d
w" h r"ld ·b.ck cu,r.. nl limllin~ . 8 . 9 $
" ..... c u m m er c i. 1 du lY JO .mp 12 VllC
"~\llal.d pow.., , .. ppl~ w /'·u. ,
", /t·ol,l ·hac k curr ..,,' Ii nt ; 'i n ~ and
o.....oh . ~< p'o' '''' l io n . 2 l 9 .<l5

1t"'1...n c ~

4 S· SS MH z
14G- II>OMH ,
14G-l hOMH ,
14G-II>O MH ,
14 G- ll>o MH ,
1l0 ·2l0MH,
llG-2l0MH,
21G-lJOMH,
4 1 G- 4 70MH z
4 1 G-4 70MH ,
4 20·4 70M H l
4 1 G-4 70M H z

I s r W I I
l Si w f1

llPLAI44

IlI'LA220

D"L" 4l1
IlSC· U

II SC·N

U , V. I'.

TX l l OII ..... (l
TX 4 l 111 K il .
TX4 11Il ..... rr
TXI SOKil
1\ 1 50W (T

11.11 8 K1I

11.1 50 ""RIlU O Kil .
11.1 21 0 1) KII .

RI4 H " " .

I'SJA Ki'

I F 10 . 71 K'I

1'''14 SS KII ·
AS ] I'll ..

I'SjOI2W /T

I lIl lI."
I lI l w /1
I I1l 4 4 ..... (T

Model
SlB l /ISO
BlC 10{10
BlC 2/70
Bl C 10' 1 SO
II l C lO'1 SO
IIl11 1 / f>O
IIl0 10 /1> 0
IIl 0 10/110
BLI:: 10 /4 0
1IL1: 2 /40
IIl l:: lO/80
a u,: 10/80

Il ll l o n
Il l4 l 1 /1

OT HER P RO DUCT S BY VHF E!'\GINEERI NG
l"I ) I K' I I U ,·han n..1 ' <C" I~' ~ I . I de.· ~

w Id t-vd.. 'Wllc ll i n~. .
10 ch an nel ~mi' d ec~ " , "w"eh
a nd lft m m . .. . . .
l ' H ~ . ....un of (" Il l d ...· ~ . ...·.. d.d
.. ... 4 Jl n,uh i-,h .nnel "1"<"'."""
.'.""" "p .t 'el. )
I U .-hannel , ...""." .d.pu,
r", II \ ''''" p.i,"i"
....It ...· ~ m".. 'ep."le, "nd "mpl'"
p." ' f rom 14".o-l . 1 .0 l ... .·11 1 ' ,(,0
15 '1 h". f iel d pro~..amm.hl• . e. >de ,d . ..·
,i h . , " "" l>u, lH n "'I"elell 'a,1 ...d
ilIUm..... . .
" ".d .nd ' . .. .. d ..... , p.. ", ..""". ,J
.. It . d ~nd I• • ,.d . p. " .....mn'. J
1.000 ,ohm d . n"n". n,,~. ',,'h
l· l.I.lld e..Il,· ... d
" " ' . "'-l ..deh ,J.c...J.. , .
In'I~lle,J III ' rp"a''' .II ',;I ..,J",~
In , ..I . e.... , ... " "'.'
l l"n.. d~ .·,>d.,

",m ••, . ... ...,- -" ".-..1 "" 1"'.- ..1
4 p..1e 1>.10..1 ' ''''''' ' ' ''' . "If. d '"
""-1" .un.. J . " H4 \I ll , 1>. "
",m.- .. . 1>..... ",,,.J I.. II 0 \ 111, 1>..,

",m,- .,.1>." .- ' u n .. d ' , .4 .' 1 \I I I' 1>. " ~ 4 " ~

( Ill
( 11 )
\1 1(' I

( .....' Ill 11. "

lH lll "'I
", ·J II. ,I

,1

---

T he Synthe sizer II is a two meter freq uency syrrt h e
sizer , Frequen cy is ad ju stable in 5 kHz st e p s from
1 40 .00 101H z to 149.9 9 5 MHz with it s d igital readout
t humb whee! switching. Tra nsmit o ff set s are d ig it ally
programmed o n a diode matrix, a nd can range from
10 kH z to 10 MH z . No a dditional com ponents are
ne...essary !
Kit $ 169 .95 Wire d and tested$239 .95

R EClIVER S

TRANS~IITT ER S

SY NTHES IZER S

T R A:"SC EIV ERS

w..\l K IE·T A l KI ES

" -,

~
PO WER SUPPLI ES

POWER A,\IPLIFI ER S

-'WI
RE I' EATE RS

Ii

4'1 .'15
lo " .95

S?'I5
74.'15

1 9 .9 5
49.95
J 9.9 5

7<1.'15
1 14 ,'15

J'l'~S

S'I .'I5
2'1 .'15
4 '1.'15

~9.9 S

1 7 '1. 'I S
15'1.'15

S I 5 9$
" <1 5.9$
"'1 '. '15
7 4 " . "$
575,00

254.'15
1'1.'15
19.95

-:;

.s 5".<15
104." 5

"hI enll neer.nll
THE WORLD'S MOST COMPLETE LINE OF VHF·F!>l KITS AND EQUIPMENT

h -H \Il l .. I \1 "'-"'" .. " I. 1
1",1,10.7 I.lU,.,,-'lal f ill"
,~ '". ~' 3 1>' .. .. " ",,d &< •••,,<.1
)tI·MJ \111 ' " .., " 01",1.. 10.1
\IU , " " I al hl .., _
....m.. 3 ' 31>0 .. ,-" " . .. '" , ,, ,,.., ,
140- . 70 ,"., "" "12 r,ll .
10. 7 \111, '-' '' ' a l fIl , ... _
' am, " .1>0" .. "IT'" &. , ....' ''J
1 10 ' 4 0 Mil ' .n. -" 111'..1.
10 .7 \ IH , ... , ' la l fi....
>.;1 m ....1><", "If'" 6. , ... , ....
·01 \1Ii1 ..·.. " /1 r.ll. 10 . 7
\111, "' ''lal 1,1,••
.;om.~, ,1>0" ~ _"'"..J.t I ...,~d

Iran.ml lle' U C"e' . I ,,·all . I> m il .
... m e .0 al>O~e _ w tt e J .. 1.... .. .1 •.
"an.mIUe, u cile. -I wa ll -2 mar.
...me U a_e - wi'ed '" le.. ..d . .
lt a n . m lU U "Hi l e' ~ Iw. .. -120
Mill

2 ml ' powe' .u" ~ , ' I " , n_ lSw
....1 .. ' 111 . ,4,d """ . w ' lc ll ,n••
c.Oe . co n n" cl ".. . . . .
Ume" all""e - ..·.. " d &. le.... d .
2 m it p ..... e. amp _ 'Ow in - ao-..
.... I - • • Ia y ow, le ll,n . .
ume a' abO'le - ...... d '" ' e. l ..d .
to m il 1"" ....... amp. I ..' ,n . 15,,' 0111.
1..0 ca... . co n ne c",.. " ''''Ileh ,n~
ume a, a bo ve . ..·.. . d " le" ..d ·
2 m it pow... amp _l w In - I 5..
,>\I, _ le .. <a.e . C"no ..c lo,. an.t
..... ' Icll ,n ~ . . . .. _ , ..
...me a ' PA 144 /1 5 kll 10 ..1 lS..· . .
'lim, la. l u pAH4 /I S fo' 22 0 MH'
po w... Imp - .imll., 10 PA 144 /1 5
u eepl 10" Ind 4 1 1 "'til
lOw ;n - 140" ou l - l m lr . ntp
lOw In - 140.... oU I - l m lr ~nt D

•• p.., .. ,- to me'., . . . .... 4 1> $ .'1$
' , p" l et ~ lo m o' '''. wi,.. d &. le.,.d 695.95
, ..pulel + 1 m it _ I $w - c "mpl.(.
(1 0.. c'nra l.) . 4lo'.'15
, .. p • • , ... - 2 : 0 Mi l , - I 5'" -co m pl. 10
(I ctn..h) . . 4lo5 'IS
'ep - I O"' . 1I-4 J l MH .
(I «nlll') .
' .pUlet - I $ "'011-1 n'lt .. .
' .. pea l" - I 5 "'all - 1 10 \1H / .
' "1'''''1''' - I 0 "' I" . 4 II l.111 , .
b m it <I".., .pac" d d .. pt.... , .

l mit .yn l llulle , . Ir an.mill off ... "
pro .,.mmabk f<om 100 KH r_1 0 MH, .
(Man o ffw lI willi op l,onal
ada pl ..n ) 1to'l .'I 5
... m " as above - w lt" d &. ''' d 2l9.9 5
Mau /Cap Off...l opho... I . . . . 1. SO
I II MH . o p llllna l lttp l" . . . . 2. 5 0

~-omp l. l. I> m l ' ~ M I,a".c<;u. k" .
10..' 0 ..1. 10 c llan ne l 'can w i,h caw
lie.. m,ke an d CfySl al .) . . . . 1.'1. '15
um" A' a bo'e . b ..1 2 m lr " I 5w "u12 1'1.95
"'m.. u Ab""" n '''p l fo , 220 MH z 1 1'1."5
...m " a, "_e n eep ' 10 wall and
4 J 2M H / . . .
lt anKe i••• caw on ly . . . . .• .
IrAnKe,~e' cu e a nd a«.. ..oti" • ..

15 antp · I l , ·,,11 , .. ~ .. la ted po .... . , .up·
p ly ... /e ..e .... ' fo ld ·b• •'k C,, " . n , lintil -
;n ~ ~nd o '."· olla~. pr<>l<euon . . 7 9 .9S
•• nte a ' ol>"'e wtr.d & te""d . 94.9S
lS a m p - l l."l r t<~ u l~ l.d powe, , .. p .
pl y w / c."' . w /f,,ld·l>. ck c .. rren llimit ·
;n~ .nd O~ I' . . . . . . 129.95
• • nt •••• ho~ .. - w i, .. d & le".d 14\1,\lS
...m .... ..S 2SC .... illl m. I." 14\1.95
, ant ••• • h,,,. ~,," i'ed " le.l.. d 1" '1,9 5

- .- .
-:~ ~.~. Jl.,...

2 m lr . 1,,'. 4 , IIl nn..1. II.ni! IIeld . ..c"; ~e.

....111 c ' n ' a l. for 141> .Sl.impl".. 119,9S
ba n ..y pad . 12 VDC . Y, amp . . 1 9 .9S
ba lle. y cll a••e t for abo~.. .. . . 5. '15
2 mit . .... 111 m al .. liN e conn"c ' ot 8 .95

PA lSO\H ..... ' T.
PA401 0H Kil .

PA 4010H \!,/l .

"A50,H " "

" " 50 , H ....rr
PA \44/l 5KIl .

" S I sc 1',1

I'A I"4 /2 5 KII
PAll O/IS KII
.. ...4J2 / 10 K, t .

I'AIIO/IO w rr
PAI4 0 /JO Wrr

pAlS O I H K,'

R \50.: .... n
IUUaa \ ' " "

11.\1441" .... /1
11\2201 " " .

11\1101 · .... (1
II \4Ja' " " .

I'S lSC WJl
I'S lSM I<.il .
I'S lSM Wn

PSI H ' W IT
PS 2$ C KII .

Mx11ll" "'1fT
M\ 50 l' " "

M\4)K .... · I

T \ SO ..
T X SO ..... (1 ..
T\I4411 Kil
T XI4411 W(T
T\22011 Ku .

IRX50 K"

lilA 1.4 11.11
TR X120 Ki,
TRAU2 Kt!

I R C· I .. .
IR e · 2 •.

S y r-; II KII .

S Y N II W (T
MO. l Kt! .•
TO· I K" .•

loon

11 1'1 501<.'1 .
Il I'lS O . .
Ill'TI44 Ki(

1(1'12 20 KII

Ill'14 J 2 Kil

MPl1 4l Wrr
RP T22 0 rr
R P1432 ' 1
IW LA 5 0 .

HT 1.... 11 iI..ll

NI CAD .
Bel l .
R"bbe' DII, k

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II
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I i1IICOMI

,!'-~~!IJ!~J~~:',t~·..~·:".'.~ I
your reach ..·~",n.. you a '" You ean too k.. II w"h you to , hili top. the
h ill:hwraya. or 1M boo_ h . Th ..... portable ".u.• PEP on ' wo 1<'.. or .,.'

H ..U"" UX: The ICO~1 quahty a nd .....11.."1 nc<'Jver d""lK'\.t'no.l,,'s 0( til ..
pair .... t .. bu lky """""n..... •nd low band " '118 unn....,."....y for Il~Ui"ll
atarted ''I SSB- VHF. YOUjO_' add you. lo nn . amp. if you ", ..b. ronnect to
til.. ante nna. a nd OX' W' lh th.. :lO'.l you m..y la lk IhroullhOSCAIt VI a nd j
VII ' Eve" tranoc..;v.. w,th an - u p" rt>eeiv'nj( cunverkr' Th IC.Wl .•,nu .
larl y, n,..ke. """ ofai, m,·h·r. in way. that you woul d h.",,, I....y. liked but !
Muld never have before. In r" r t , th..,.., .,.., "" many th inK" to I ry, ,t's li h I
openIng _ new band

Tal.<- hold ul SJnllle SId.. Band Take hold .... ...".. .... ci..,m..nl Ta k.. , ••,,,.

l C ·245 T ra nsc. i_ r
Th. V FO Revolution goes mob ile w ith th e u n iq u e , ICOM developed
LSI Iy n t h es ize r w ith 4 digi t LED re adout. T h e IC -2 4 5 offers the
molt f o r mobile on the mar ket. Thll ea,y to use tun in g knob move,
a ccura tely o ver 50 d etent st e ps and allu re , II xcelient c o n t ro l H
..l ily as steer ing the _ hic l e. Wi th its o ptional adapter. thll IC-24 5
puts y ou into a U mode o peratio n o n 1 2 V DC po....... w it h a c o m p e ct
d ash -mounted t ransceive • . In F M . t h e Iynthesiz. r c omm ....d fr. 
q uency is d isplayed in 5 kHz s t eps f rom 146 to 148 M Hz. and with
t h e lide band a d a p t er the It.p rate drOPI t o 1 0 0 Hz f rom 144 t o
146 MHz. For m axim um rap...t ... f l. x ib il ity . the transm it a nd
rece iVll freq .....n c i. s a r e in de p endentl y p 'Ol7am mabl. o n a n y separa ·
t ion. T h e l C -2 4 5 even c om.. equi pp.d wi t h a mult iple p in Mole ..
c o n n llCt or f or •• mot e con trol. The lC ·245 is a p roduct o f the
revol ut io n in VF O design. fr om its nll w I ty le front p anel . t o Its
e"cellen t m echan ical rigidity end La rge s cere Intllgratlld Circuitry.
Y o u r IC ·24 5 wi ll gi ve y ou the most fa. m obile. $499 .0 0

THE N E W IC O M 4 MEG . MU LT I ·MODE . 2 METER RADIO - IC
2 11
ICO M introduces t h e fi r$t of a IIr .... t ....w w ave o f amateur .ad iOI.
w ith new $tylinll . new versati lity. new in t egra tion of fun ctionL
you ·... n e ver b8'f Ofe laid eyes o n a . e d io li ke t h a IC ·2" . but you 'll
r -cognize what you· .... got w hen YOU f i ~t tum m e ,ingle-knob
frequen cy c o n tro l on th is c omp act new mod el . Th a IC -211 is fu lly
Iyn thesized in 100 H z o r 5 k Hz steps. with d ual neck ing, opt ically
c o u p led V FOs d ilp layed by saV<ill'1 -segment LED read outs. p.ovid ing
any apll t . Th e IC -211 ' 011. t h ro ugh 4 megahertZ as easily " I a
b raaker through the surf. With its u n iq ua IC O M developed LSI
. y nthesi ze r. th e IC -2 11 is now the bait " do everything" radio f or 2
mete~. w it h F M . USB. LS B a nd CW operat io n . $ 749 .00

Now h's Crystal Clear

•

:
•

yO'S. now ICOM h..lpo _ SlH' d u r oI.U IIw b....... oJ. chan...! ayn_I•. ThP .......
le22S .. IIv ...........rprioing rood io you'~ cOflW 10 know . nd I.,.. .. II... 1C22A..
nct'pl lhal it i5 1otall\l avaal indorpP...s..nL Z••• c:oyoolal• . Solid Mate et>gillHfing
mabIn IfOU ' 0 poogram 23 c:ha_h <II \lOW choOce ri............ ing. Now It.
JCO M ....100".."",. 1fOU·... dorm.andood C<>II>q oriIh It. cOl••" .. ienc.. _ .... ...a...-d.
Mlh \lOW ...,.. IC-U :S.

Price: $299.00
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1-3,1 ,...u... DC '0 215 MH,
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I dB/dB. DC.o IO MH2
0.1 dB/dB ' 0 .5 dB . DC .0 '10 WoI.
0 .1 dlI/dB ' 1.0 de, DC '0 215_.
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2 MH. .. 2JO "H 7 0_-'
"_l» ~ to "
2 _ . _ H. , H. ........ .
• ..H. - H• • 1tMH. _:J;2 ..H• •
3:2 ..H H• • 50 MH. _ ' 10 MH•.
110 MH. _ 23fO "'H.

, ~

1000 H• . 2$"" ' 0 _
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Bu__ 2lHi ,

7"" . 2· 1/.·· .2 1/2··

I lb,. _ 0• .
Sl:ro .oo
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mod.I331A

UTILE DIPPER

WIDE RANGE ATIENUATOR

• "'""'Cl1I"'"

I
•
•

".mOllor d ,p ....,..:,'_" "''''''"",,,.

POl'latl le RF " ",;)10 go_alor . signal mon,lor, 0< atllOfplion
W. .......,l"' , L ighlweigtl1 (1 POvnd, 6 ounces "",th . 11 ro, ts),
bi!lIe'y·povfflred vr ut is id••1 lor I,eld u'" ,n 1...1t"';)

transcei.... s. luning . m ennas, elC. Can a lso be used 10

mll1lsu,e capacity. ir.duclaOCe . c i'CU, l O. and olher faCl0rs.
Ind'soensab le 10' e .perimenl"' I. 'I 's . as,ly the mou
...salile , nst 'vl!~ t in the 'hop , COnt,nvovs ro -e,age t,om
2 MH' IO230 MH I ,n seven 'anges
Un" cons,s" of a naosutoevec Rf d,p OK,llotor and
l00·m,cro,m pere mel'" c"cv,t. MeIer C"cv' l uses a
"''9Io·I'I,os,slor DC a"1lhl '" w,lh , POlenl,omeler ,n lhe
,m'll" cire"'1 to conlrOI mel.., ...."".'1 '0' A J.OOSIl<On

'lode Jw' lclt connects lhe meter crrCU'1 10 I"" osc,llalo.- for
d,p ~emen". 10 a doOdf tor 1ICllOfPho.-'l _...ernel..
oeo' measurements. or J'fll"lGes .uodlO modulal'on ot It'll
RF sog""l .
Frea--.cv d,;oI h<ts a cahb"l"" , ..Ierenee peonl to.- a and

bandw>Cllh measurements. Each COIl ~ 'IS own t,OQuer'IC'oo
d ..1 ,""'e', no oonlUSlOft W'lh mvll'pIa ...... . ,"9. QII small.
""d ·10«.ac:l ....... __ ,.... 08fller 01 lho d ..1

PrOI«1 your 'ece,..., or """"""",.. "om 0\0'ef'0iJ0. or u'il
YJdo 1101> ..n......."on ot low~~ Rf Sognal' I,om "1Jf1'O
gen..alors, pr.amphl,. .. . 0.- con_l..s ~ ro,,"",

iIW"chol PfOw:le aner.lual00n f,om 1 dB to 61 dB ,n 1-<fB
steps s...'lch.. are mar."" ,n dB. 1·2')'5·10-20-20 Svm ot
ilCl""led !'W,tcnes (IN POS'I,on) g'YfIS allllflual,on. W,th ;til
!'W'lches ,n OUT POS,t,on. Ih... 'I NO ,,,,,,,non loss
Al len ualor installs ,n coo,," lone us,ng UHF conneclO'S

0-15.0-50. 0_300. 0- 15(lCl
5O-UII 1__...... _ 1

• ~• •• • liN • ICI- ".··
Uk
$115.00

DC ' 0 300 "'H•

l_ 1-3, 1 '" UD "'H.

lMlO De "'........._ ,

w.~ '."" '4_.....__1_.

•

....' ....... Il_,_ eo-..
•••
$I' ' j .W......
,~

_model 37_ d ummy ""'d ... nmotor _

Top of ttl , UrIO-1500 WATT RATING-oil Cooled

Ou, h,ghest POWe, cOmo ,nal ,on vn, t Raled 10 \500 walt l
,npvI ( im. ,m'l1e<>U, M. ler ,a n9"' are ind ,vid ua llv
ca l,b 'aled for h ighesl'ccvracy ,

o opoeilicot ion,

H" Pow.._ l000 WATT RAT1NG-O;l CooIM
_ modol 330IA dummy 10M! wan...lo•.

Ou' mml POpuloJr co"-tI,naloon vn" Handles lull am.lle",
POW" . Mel.. ""9'!5 ,nd,.od""lIy <;al'bfaled. Can be pa,.1
mounted ,
• opocrfiCil ion.

BARKER & WILLIAMSON, INC.

f , .._eyll_ De'o 300 MH. . .".., il ,..." on,

De '0 300 MH. V$W ll L... "'On 1.3 ,1 '0 230MH. "-C.,...,,'.
l .. . ....n 1.3 :1 to 230 MH. _.. ~..... 1000 w .... CW in'. ... 'n.n., VSWIl

1~ ..on , ,n,.......,..., . W..n,.... 100" " ..."", 1... .,...• .-
Worn,,,, 10,11" """", mo.,....... ""'"10 ... " ,

A<cu,oc.mo....... ......... I,... " . won ....... R._ 0 _ 10.0_ 100.0-300,0_1000
so.UII 1__""1,,, _ ...11 In"", Connoetor $0·2311 1_-."'.... _ ....1

•·31'- . . .. 0'0·'''' ... ' ,31'-..... 10·1 /." ...
Uk 510_ 1'9,.", 12 .... $_",1'9..,...
'M» "a S17• .oo "-

De '0 :JOO MH'l_._ 1-lI, I . no MH.
~ ...........-
_.0-I0 . 0-12$.0-~

~~

.~ , "' ....
'k
-»

,

~-,

Sol.

S"_", Wo"".',;eo

Y$WIl

c., wOO>

"-
5~ ,••
~-~.""""

Economy H,gh PowH Loood - 1500 WATT RATING _
0,1 Cooled
mocIol 3M d ummy load

For h'!lh POwer .-tler> ,I' vo v need "I'" load,

model 333
dummy lo ad
wat t mete r

F._i~ lillhrw.illlll PorlJlbl. - 250 WATT RATlNG_
Ai. Cooled

Idea l f ie ld ",,'vice un it fO' mobi le 2·",av , aej ,o-CB, m", ine,
bVl',,"1 bafld. Be'l for ORP a mal eu' UN, CB, w ith ' 0'0 10
5 "" 111 full S<:/l le lOW power rango.
• .....ili...tloM



Drake SPR-4 - S629_00

Drake DSR-2 - $2950.00
• Continuous Coverage

10 kHz 10 3 0 MHz
• DigItal Syntha. izer

Frequency Control
• Frequency DI.played

to 100Hz
• All Solid S tate
• A-m, S.b, Cw, ATTY, I .b
• Serie. Balanced Gate

Noi.e Blanker
• Front End Protection
• Optional Fe.tures Avallabl.

on Special Order

Drake FS·4
Digital Synthesizer - S250.00

• Programmable to me . t s pecific
req u Irem e nts : SWL. Amateu r,
Laboratory. Broadca st, Marlne Redlo,
etc .

• Direct frequency dialing : 150-500 kHz
plu s any 23 500kHz ranges, 0.510 30
MH,

• FET circuitry, all,olld s ta te
• Line . ' d ia l, 1 kHz readout
• Band-wIdths for cw, ••e. a-m with

b uilt -In LC titter

• Crys tals supplied for LW; seyen SW,
a ndbc bands

• Notch f ilter

• Built-In speaker

Thtt n_ to~d stale Dr1IkI FS-4 SyntfllS.ret opens the
door to I new "'orkl of contInuous-tuning Il\orl wi ....'
CombinnlynthesileCI generll coverage I le~ i bi l i t y with
Ihe selectivity. slability , trequlnty '"doutlnd relilbil
Ity 0 1ths Drake R-4C 0 ' SPFI-4 Rec.ive's.
_ Inl ettl ell ",i l h IUIl-l ~" .ec:e4_I IM T-4~ _.l lr....
mIn..." (1l·4. R--.tA. Il-4B. R·4C. SPll·4, T-4. T·4k. T·4X B 1M
T·4XCI. MllIOIIl rnocIihClilon. ' M H, ..no- il" on ,~, -..ilh
"-H, ._1 ta~... trom .-.... dial. • CompIeta genet..
cov..-_-no rsngs c')'llalllll buy . • T-4{T-lX _ 1"1_1·
1Ir'I 11'_ on .., '5-4 "1'Q<olII'IC)l. __ ""'h Il-4
_... • ~ 1 ""'" ..Ih Ora... PTO

Prie.: $250.00

0.... Type ModI! No. 7075
• t,ps: --.., Dutye.-o.P
TOO • C.I>I. : Four FOOl. ).
ConcIUC1OI". 0... sr.- . 0....,.
..-: """'.... !14 dB 10 d8 _ 1
_ ...~ • 'lid' le' II.
_ : fIO.-7ooo H• ••_ ...'
Ad_ to ..lh. lIIl....to-laIk or
VOX Price: $39 .00

Hlnd-Hl ld Type Mad&1No. 7072
' 1'1''''' e.tlmic , hind he4d ' Cl .... :
I I- ReI••cl .... , ~...l. nd.... , pvc 3
Cord. 1 Inl_, CoH Co'" • c...:
Cycollc • """'a: are, • 0 ..1' \11
L••~ : 1""" ,," 6S d9 co d8 • I .0lIl
mlc'_l • '_IOCY 11._..:
301).3000 H. ' • • ,.....'.: ~Ia to
..tn..- l'<*'"to-lIIll or VOk

Pric. : $ 19.00

Accessories

Drake T-4XC

DAAKE MICROPHONES
W r.:l I", "';l~ Orl'" III_nlfl Ina Ifl...,...... rOf
.., ,,..- lIIl to-...k 0< vox.Type o,_ n.""_1",,, byt.,. VOX COtI1tOl ..ltU'1Q 01 trIe It........n...

Solid State Linear permeabili ty- tuned VFO with 1
kHz dia' divisions. Gear driven dual circular d ials,
High mec hanica l . electrical and te mperature
stabi li ty,

Covers ham bands w i th crys tals lurnished.
Covel'$ all 01 80. 40. 20 and 15 meters. and 28,S
29,0 MHz 01 10 meters

Coverll160meterswlth accessory crystal. Four
500 kHZ ranges in add ilion 10 the ham bands plus
one liked-frequency rang e can be switch
selec1ed Irom the Iron1 panel.

Two s-core crystal retnce fillers fo r sideband
selection,

r eenscerves with the R-4. A-4A. A·4B. A·4C and
SPA-4 Receivers. Swi tch on the T-4XC selects
frequency con trol by receiver or tra nsmiller PTO
or independently. JIlumi nated dial shows which
PTO is in use.

Usb. Isb. a-m and cw on all bands.
Conlrolted-earrier modulation for a-m is com;

patible w ith ssb linear amplifiers.
Automatic transmlt·receive switching. sece

rite VOX time-delay adjustments lor phone and
cw VOX gain is independenlol microphone gain.

Choice 01 VOX or PTT. VOX can be disabled by
Iron l panel switch.

Ad justa b le pi network outpu t.
Transmitting agc prevents f lat-lopping.
Meter reed s rel ative output o r plate cur ren t

w ith switch on load control.
Bu ilt·in cw sidetone.
Spotting l unction fo r easy zero-bel tlnO.
Easily Idaptable to RTTY. ei lher Isk or alsk.
Compact size; ruOged construction. sereten

resi stan t epakY paint linish.

Price: 5599.00

Drake MS-4

Drake R-4C

POWI' Suppllel 10' T-4 , T·4k. T·4X8 0' T-4XC (Thl "'C-4
can be housed in In MS-4 Ip.lk.r Clbin8l),

Power Supplies

Solid Slale Linear permeabil ity-tuned VFO with 1
kHz dia l di visions. Gear driven dual ci rcular dials.
High mechanical, electrical end temperature sta
bili ty _

Covers ham bands w ith crystals furnished.
eo..-rs aU of 80. 40. 20 and 15 meters, and 28.s.
290 MHz 01 10 melers.

Covers 160 meters with accessory crystal . In
addihon to the ham bands. tunes any lilteen 500
kHz ranges between 1.5 and 30 MHz. 5,0 to 6.0
MHZ not recommended Can be used to. MARS.
wwv. ca. Marine and Shortwave broadcasts.

Superior setectrvny: 2.4 kHz e-ccte filler pro
vided in ssb positions. 8.0 kHz, 6 pole selectivi ty
for a-m. Optional a-pole 1II1e,s 01 .25..5. 1.5 and
6.0 kHz bandwid ths availabl e.

Tunable notch filter attenuates carriers w ithin
passband

Smooth and pre<:ise passband tuning,
nensceve capability ; may be used to trans

eetve wIth the T-4X. T-.XB or T-4XC TransmItters.
Illuminated dial shows which PTO is in use

Usb. Isb. • m and cw on all bands
Agc Wlltl fast attack Ind two release tImes lor

ssb Ind a-m or last release lor break-in cw Agc
also may be switched 011.

New high eff ic iency accessory noise blanker
that operates in all modes.

Crysta l lattice IiI ter in lirs t i·1 prevents erose
modulation and desensitization d ue to strong eo
jacen l channel signals,

Ekcellent overload and inlermodulation char
acteri$lIcs,

25 kHz Calibrator permits worlc.ing closer to
band edges and segments.

Scratch resistant epakY paintlinish.
Pr i ce : $599.00

Model No. 1501 Drake AC4 $ 120.00
Model No. 1505 Drake DC -4 $135.00

)rlkl "1$-4 Mltchl"9 SpsI"ll' lor uM "" t h FI-4 . FI-4....
't-48 sn<l FI-4C R_Vl__. (ii'S space 10 />oU.. AC-3
and"'C-4 Poooe. Supphn\ Price : 524.95

,- C - LINE AMATEUR EQUIPME~T Ic:tij)1!Iim.-COMMUNICATIONS RECEIVERS
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For 10. 15. and 20 Met... ,
New H y-Gain Model 12 AVO

• ALC elreuit t o p reve nt o ver loadi ng
. 16 0 Ihru 10 meters
• 1000 walts DC in p u t o n CW , RTTY o r

SSTV Continuous D Uly
• Varl'ble forced ilir cooling system
• 5eIf-con"lned cont inuous d Uty po_r iupply
• Two EIMAC 8815 extllrna l ,node ur,mie/

metal tr iOdes opernlng In groundlld gr id
• Covers MARS frequenCies wi tn out mod if ic.at lo ns
• SO ohm input ,nd output Imped, nce
• Bu,lt -ln RF wattmeter
· U 7 V o r 2 34 V A C SD-6 0 h l
• Th ird o rd e r distortion d own n least 3 0 dtl
• Frequency renge:

1.8MHl (1.8.2 ,S/3.SMHl (3.4-4.6~
7 MHl (6.0-g .01 4 M Hl l l l.Q- 16 .0
21MHl (16.Q-22.0128MHl (28 .0- 0 .0 1

• 40 watts drive fOt" 1 KW DC ,"pul
• Rack mounting k it ,v,ilable 09" raek)
• Sile: Slh" H" 14 " W" 14" 0 WI . 47 Itls.

TROUBLE FREE TOUCH-TONE
POSITIVE TOUCH (KEVS OEPR ESS) . MO 81lE • HAN OH EL0
DESK MOUNT • NO POTTED PARTS ISERVICEA8 LE!
MIL. SPEC CO MPONENTS . NO Rfl • SEL f CONTAINE O
HAL CO NTROLLED . lE VEL ADJUSTABLE fROM f RONT... -

M " ,~ _ ""0 ........ 'M.. ",. ........ "_,,,,,. ..... _ .. ' .._ ,"M"M'
,"' ""-','., " ,,~,,,,,,,,,~,, , .. ,~ .-. ~. "" - .~, - - ,"'."',,-..,...
~"' . , , . ' Co , ,~ " w, '. ...., " JO .~" _ ."... """". ~" ""
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DenTro n Rad ' o n,s p,Cked all the
fenures a linear amplif ier should
have in t o tnei. new MLA·2S00.
Any Ham who workS it c a n tell y ou
tne MLA·2S00 re/lily W' i tluilt to
make amateur radio more fun .

lJei,/tOrL MlA·2500 $799.50

I I I
--- --- -. , ., • • •• •• . , . , • • •• •

Hy·Gain REEL TAPE PORTABLE DIPOLE
for 10 Ihru 80 Meiers Model 18TO
The IIHISt pOrUble Iiilh pelformance dipole ever ...

Tho Mc.l. 1 urm nq....'IOTI.bly ,I.. .",.. foolpn>ot" ~'8~ porionnlln« p<>r1a 0l0
do>u blo.t an"n m ._ d.,...Iopo<!. It hao pro.... ,n.a..",b'. ,n pto."h"ll
, . h obla ro mm"no,. '"'''' In 1m il ,'~,y a O><l rommo"" a l·aP\lhco "" ' b""'8h-
0'" ,h. " u,ld Tom.',,01 J "'1"'", "hb,.1t«l '0 "... f""", ."h.t
...... of " ... ",.,n ""u",n" up ,,, . ,,,'a' d i. ..""" of lJ~ f , fu, J ~ InC " ".," ' >Un
25 n. I. north. of ""'YP"'py l.",, "'PO . ' '''''hod to ~., n ..po- po-,m". ,n... I1..",n
to pol.., '''''0,bu, ld,n", ... . ",.cr i . " ••"abl. 10' fo,,,, , n~ 0 d"ub l., ••"'nn • •y.",,,,
lnto~,alt-d in ,h. I ,,~h '.',,"'~ """..n~ ,. a 1,"<1"~ O\CY ~, I.o~'h ,,,m . ..iu" d ..",
c. hb,.t<d ,,, m" "" m " ...."'..n.. on t~. ta~ . , ma~ .. ,0".I1""'n foolproof 1'<e<U .. "h
~ "hm..... llolL ",, "'. odm~ "",formanco ... "",,,,hi. 0' "", mo• • n' tn.tall."",,
Me.." o- IO. M".2 '''''"" ..." ",'-<d. W, .• 4 .1 11>0
Orde, No. nil P' lOI , $9.l,95

The "'Iodel 14AVQiWB. n..'" lmprow:d successor to the "'orld famous ...lode l I4 AVQ . 15" .., If·au ppo.orl ing .
au tomatic !»lnd . w,tchinll ,·.. rt lca l that d..t " ....,. omnl·d lr l'l"h ona l perform" nc.> on 40 throullh 10 m..t..1ll
Thr"" ...par.. t.. tl y·Q trap. r..atunnllla rll" d,am..tt· r coil. that d..v.. lop an ..~c..pt ...nall y favtlrabl .. l iC
ra t ,o and a ,·..ry hIgh Q , prov,de pea k perf"rmllnet· by effKt,veJy ,salatml( !It'<'t,,,,,, of th.. a ntt' nna 50

thaI a Ir u.. 114 wII V.. r... ,mance exi sl . on all ba ndx Outxtandlngly 10..... anl(l .. radlatlon paU..rn ma kes
lJX a nd other I"nll ha ul contacts easy. Superi"r m,,,,hun,cal f..a tures include ""lid aluminum housing
lor Iraps u"i " I( a or di.. lt"Ctric ca pac ito r .. .heavy l( aUI(" t..per . waKed ""amle. s a lu minu", r"d iaU>r ,. ,fu ll
eircu mr..n 'n ,·.· ",,, ,,pr..,,ion cl"mps at tu b, nK JO ' ntx Ih at " re r... i.tant to COrro.",n a nd w.'a r ...a nd a I ~ "

douh l" -I(r1 p n","l bracket that insures maXImu m r1K idity wbeth"r roof-top or Ilr"u nd ",oun tt><! The
.\100..1 14,\ V (~IW IJ 11. 1.., deli vers excellent performan"e on ~o meter. usinl: II.v·l :a ln Mod,·1 I.C·1l0Q
IAladlnl( {'o,l. Overall he'lI:hl is I~ f...,t . Shipp"' l( we ill:ht 9.:.! lb•. Un . uq""st'd portabili ty .. out"tltnd·
"'K for pt'rmlt" ..nt inst ..llat ions Price : $67 .00 Orde r No. 385

TYPICAL UAVQlW8 VSWR CURVES

Co m pletely self-supporting, the Mode l 12AVQ features Hy-Q traps ... 12" double
grip mast bracket ... taper swaged seamless aluminum construction with full cir
cu mfe rence compression damps at tubing joints. It delivers outstanding low angle
radiation . SWR is 2:1 or less on all bands. Overa ll height is 13 '6". Shipping we ight
7.2 Ibs. Price : $47 .00 Order No. 384

ROOf MOUNTING KIT - Model 14RMQ provides rugged support tor Model 14A"QIWB.
Order No. 184 Price: $24.95

New. im proved su.....ssor to the world', most popu lar vert ical!
Hy -Ga in Model 14 A VO!WB for 40-10 Meters.
_ W ide band performance w ith o ne sett ing (op tim u m sett in gs for t op perfor mance f a.-n ishedl
_ New Hy.Q Traps. New 1 2 " Double -Grip Milst Brildtet • Tapo;r Swagged See m leS$

A lumin um Const ruct ion

/

--
-
._- .-"'u.

••r
•, ~ ..... .ro_

60>4"
~..

The Versatile Model l aV lor 80 thru 10 Meters
Tlw 101_ ,.v hI' ·,.n' , ~., .n'.n". ,..' <on'",........n "" ,,,," '" _..n ", _'_n'''' 'ho
'-' ~,, ", on , "h'"" ,nd",'" " .1". _, 'h~ '"
n ,..1' """'wn, r., I>X '" .". ' ",,,..-' , ,""" ..
...... ••" •• '",,"" ,m'"~, ,......... , ,.\' m., ,n.""" on ."-'
, .. ,,,,., m.., d",.n .n'" , "OU"" " .. "., ,' ' ". ~..,." ,"w.,
""",n"", H" hI, ~w.."'., ,,", " ,,.j.. .. .' ,'.n " , , , ""'.... '" 'U ",
'" "....,. ',,"'h ...., f< ,,.,j ...." '.· .._m" f", ~,'Id d,,,".nd """,p'""
'''''" """ w" ~ '''''01.. , ~o '"l ."eo . $l' .(Xl

WIDE BAND VE RTICAL
for 80 · 10 Mete rs
Hy·Gain·s 18 AVT/WB

ALL NEW
3-BAND.
2 ELEMENT
HY-QUAD

Take the wide band, om n,-rlir..ct,,,n..1 pt"rformanct'
t>f H)'-Gain's famous I4 A\'Q/WB. add 80 m..ter
c.""billty plU 6 e..ra ·h.... vy dUly constr uctIOn -and
you ha v.. the unm'allt"'i new I IIAVTiVi B In other
wonk. you ha ve qui te an a ntenn.

• Automatic switch in g. 6ve band capabi li ty is ac
com plished through lb.. u.... ofth~ beefed-up
Hy-Q traps tfea tu ri n g large d ia meter COi ls th at
develop an e xce ptiona lly favorable LlC rat.., I.

• Top loading co,l ,

• ACI'08II ·the-band performance will, just one fu r
nished setting for each band 110 through 40 1-

• Tru.. 1/4 ..... ave resonance on a ll ba nd. ,

• SWR of 2:1 or less at band ..d lles .

• Radia tion pattern has an outstandingly 10"
a ng le whether roof UIP or ground mounted

Order No. 386 Price : $97 .00

CO NSTRUCTiO N .. or <, xt ra -heavy
duty tapt'r e-d s wag,-od "" lIm l"ss alumi
num tubing with full c lrcu mf"rt'nce,
corros ion r t' s iHt" nt co m p ress ,on
clam ps lit s lotte-d tubinl! joi nt• . . , is .'l<.J

ruggt'd a nd rigid t hllt , llit houll:h the
antenna i. :If> ' in tlt' ill'hl , it elln 0..
mountt'd wit hou t lI:u y wires, usinll II
1 2 ~ doub le grip m..st brack ..t. with
recessed coa x con n...:-t..r

......,.,., _".
• '·um.... .. •.., ,...,
• "... ~". ~h." d,. ""
' '' '' ' "' .... humH. -<; ,," m,' ... Il ,,' ' ', " _ I~,, -•• h,
I.". ,,'. ,ho uo'. "".d II,,, • ,-",. ..." . th ~ ' "'" ", ohu . , ..
,, ' h"..,,,,,. t,_ , , ,. " no ,ho, " ,," ,,", ,
" , "" .,,,,, .11 .1 ~,." 'Y ' , ... ..... h.d,_ ,n• •• _ ........•_,.,'_d',M,.u,".
fl , H. -Q _ lo..._ " _,..
t. 4-. _ , H.-<J-j ,,', _ .• - II " t"..
_ d , _,,"_. _ ~"''' _"
••' h_'_~ I " , , .,._, <_,_ _ "." H'
, '.. _ _'M~'_ ,H,-V-" ' _ _ , ,_
0 t _ I _ _d ,.__ _ ~.
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" •METER
POWER '" LINEAR '" RF.. RM' 'NO

2M .15XlDl
WESHOm
Ian mana, cal

Vonguord now has 0 HOT
2m converter - ot 0 price

you con offord

with
JAN QUARTZ CRYSTALS

for
• C8 Synthesized • C 8 Standard

• General Commun ications
• Industry • Two-Meter
• Monitor . Scanners

• Marine VHF . Amateur Bands

Dep endable USA Mfg. for
• Freq uen cy Control
• Frequency Stabi lity
• High Performance

the new 2 meter VHF
amplifier from Westcom.

J2

2400 Crystal Drl....
Fl. Myer., Florida 33901
en Phone. (813) 936-2397

II

OFF ON
G • ., e

VANGUARD LABS
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IN STOCK NOW FOR IMMEDfA TE
C.O.D. SHIPMEN T. Call Monday through
Friday 9 A M to 4 PM (212) 468·2720. V l

$72.95
$82.95
$n.95
$9R95
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MODEL
NO.

INPUT NOM
POWER OUTPUT
(watts, (_ttl)

2M 3X3Q 1-4 30
2M3X3Ol' 1-4 30
2M 10X40 2·12 40
2M 15X5Ol" 5-15 50
2M 15X80 5-15 80
2M 15X80l." 5-15 eo
NOTES: ' linear; AM. CW, FM. SSB. ATTY

size: 4 1/8 X 5 112 X 2 5/8
tecMlCa l specif,ca1lons aM data subj&c1 to chang" wlthOO1 nol,ce

Dealership inquiries are invited

• An add-on unit, no internal connections or adjustments required
to associated equipment . Standard Amplifier Models operate FM.
Linear Models operate all modes: SS8 . FM, AM. RTTY, CW,
etc. • "Microstrip" design provides high stability and optimum per
formance over wide bandwidth • Factory adjusted, no tuning
required. • Mobile mounting bracket included • RF sensing
T/R switching, adjustable dropout delay . Remote keying
capability . Thermally coupled biasing • Reverse Voltage pro
tected and fused • Conservatively rated with oversized heat
sink • Red LED indicators for monitoring DC and RF • Ninety
day material and workmanship warranty

WESTCOM ENGINEERING'
POBOX 700 " SA N MARCOS, C A 9 2069 " (714) 744 0 700

+ • Rev.-ANT. r:>

MODEL C·l44·A ON L Y $39.95

R E Al) THE S P EC IF ICAT IO NS &. SF.E
WHY IT'S TH E BE ST CONVERTER
VALUE AVAILABLE AN YW HERE!!

_ Dual-gate MOSFET r. f . stalle wi th
diod.. pro tec ted input.

_ Du al -&at e MOS ~-ET m ixe r tor mini·
mum cross mod ulatio n . Even" co n
v..rter tested for n o ise figur.. (2.f> 
3.0 dB max.) with He wle tt Pa c kard
nois<' measurinl equipment.

_ 6 luned c ircu i ts.
_ Mo re than 20 dB pin..1 microvolt

...nsiti~'ily guaranlee when u...-d wilh
receivers havinl I micro~·oll or better
...nsiti\'ity.

_ Compl.. \.O' with o ne .0 05% Plu/-in
cry sta l to cover 144-146 o r 146- 4 8
Mlh (be sure t o speci fy which. o r let
both ( or only $6.00 m ore ). Standard
output is for 28-30 M Hz.

_ 16 ga uge aluminum case with BNC
rec e ptael"s II.n d aruenna jpow..r
switch. M ..asures 3Vo" X 2.,. " X 114"

1 47



Digital Bargain Hunting

- - tips on surplus computer goodies

$900 dumb terminals, but in
many ways it makes more
sense to shop for a $300 used
o ne, repair it if necessary,
modify it to be just as dumb,
and put the remaining $600
(7) into more memory, a disk,
or good software.

Rest assured, a surplus
computer equipment wor ld
does exist. My impression is
that it is merging with the
surplus market that hams
have ravaged for years, just as
ham radio and the computer
hobby seem to be merging.
To int roduce you to what
may be available surplus, 111
give you a few suggestio ns to
get started , and th en descr ibe
one of my more profitable
adventures.

Photo 1. The RCA 70/752 Video Dota Terminal has Q hidden door to the rif/lt of the screen
concealing cont rols for the display and alignment of the character generator. The key board con
be mo ved up to one foot away from the display.
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Loui.J S. Macknik W8KBC
45A ScOIl c nere
Bedf ord MA 01730

T he computer hobbyist
hardware market has

been moving very rap idly,
with new products being
introduced nearly every day.
If you are like me, you want
to have most of them, too!
No budget can stretch that

far , if at all. Balancing the
endless list of necessary
peri pherals against a dwin
dl ing leve l in your checkbook
is a lo t easier to do if you can
take advantage of the used
electronics market. I would
love to have one of those new

Preparation

First, you must convince
yourself that digita l equ ip
me nt is not forb idden fruit
into which yo u must not
byte. I am reminded of the
ham home brew enthusiast
who for years builds test
e q uipment, antennas , and
transmitter s of unending
c o m p le xi ty , y e t never
touches his receiver or builds
one because a receiver is too
tough to handle! If you have
an elec tronic s hard ware back
gro und, you have a head start
and should not be inti mi
dated. If you are a software
expert tryi ng to assemble
your own sys te m for the first
time, there are a lot of people
in computer dubs, ham dubs,
and elsewhere who can help
you. In any case, the best
way to gain an appreciat ion
for a new discipline, ha rd ware
or softwa re , is to get yo ur
hands not only on it, but into
it as well.

The second thing you
must do is use common sense
to gain an eye for the bargain .
l 'vc been burned a few t imes
and went home with nothing
more tha n a fa ncy boat
anchor, but never for any
grea t sum of money. After
all, the higher the pri ce, the
more carefu l you automat i
cally become. This field is
moving so rapidly that a piece
of gear which creates nausea
in a state of the art hobbyist
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were two muffi n fans, a
sturdy cabinet, and a healthy
loo king po wer supply. The
spare par ts t urned o ut to be
an extra matc hi ng cabi net
(for a vector graphics di splay
later??), a spare CRT and
yoke (new), most of the
power supply parts, and
several spare boards [no n
logic). A qual ity contro l tag
inside the cabinet indicated
assembly only three years
previously! Enco uraged, I
dragged the thing to an ac

• ,•

' 00 , ..
IC3s exr ,,~

", on ./,
, ,

". ~JuMPER

,
9. 10.'2."

" \ ";
BOARD ..J

rA;O - ,
I BOARD . e REf "

tRASE
I '" MASTER

o. <cUR

n C Ii

Fig. I. Summary of modifications. Circuits for mode decoding
and Screen Erose are shown before and after changes.
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was impor tant, because it
told me t hat replaceme nt
parts for those boards would
not be hard to find , and t he
type numbers indicated that
the equipme nt was not very
old. A card rack holding up
to six cards was fou nd inside
the rea r cover, but two cards
were missi ng. That could
present a problem, I thought,
because the cards that were
there had up Lo 48 ICs on
them and none of the ICs had
recogni zable numbers. There

The Bargain

One day whi le watching
my ho me brew 8008 syste m
blink its LEDs magically, the
mail brought me a fl yer
advertising the RCA 70 /752
VDT (Video Data Terminal)
with spare parts for $200.
Smelling a barga in, I rushed
to the store to examine it. It
was a complete ter minal with
a 12-inch display of 20 li nes
of 54 characters (1080 total)
and a detachable matching
keyboard . lt used a 1200
baud RS-232 interface and
had inter nal memory. The
keyboard was mechanical
( IB M style) but was missing
pa rts. The keyboard en
closure had extra func tion
keys for cursor con tro l and
for editing, includi ng single
character erase, single line
erase, full screen erase, and a
mode for inserting da ta such
as letters left out of words.
There seemed to be many
circuit boards inside with
discrete components that had
easily ident ifi ab le marki ngs
(2N3904, .0 1 uF, ctc.]. Th at

of you who recognized it as a
bargain and have o ne in your
garage, drag it ou t, because
the modificatio ns I'll descri be
can be completed in minutes.

I

Photo 2. The mechanical keyboard IM:JS replaced by an electronic keyboard. The cursor and
editing controls are on the right side of the control console.

coul d very well be only t wo
or t hree years old and prov ide
a lifet ime of service at a
fraction of t he origi nal cost.
Loo k for equipment being
offered with spare parts, or
gear which uses the type of
co mpone nts you've seen
advert ised in the hack pages
of magazines. You should
also look at each item with an
alternative project in mind
just in case you do goof
(caveat emptor ). Fo r
example, you buy a float ing
point box to do hardware
arithmetic and then discover
that it was the victi m of a
slight overvoltagc. The box or
card rack it came in is pro b
ablv worth the cost and can
be used later (I know, I can't
get my car in the garage,
either ). An operations or
maintenance manual sold
wi th the eq uipment can be
worth its weight in gold, but
don 't be fanatical about it.
Many times you can recon
struct all you need to know
by st udying t he equipment
itself. After al l, one goal of
most hobbyists is to replace
hard cash with personal t ime
spent pursuing the hobby.

You should also know the
market if you are to take
advantage of it. Find out
where the surplus houses are,
what their specially seems to
be, and get on the mai ling list
for any flyers . Have a ge neral
knowledge of what a bargain
price is so that you can make
an intelligen t decisio n when
you come across that 400
pound transformer you
desperately need to beef up
your power supply. Read the
ads in the back pages of
magazines and have a feel for
the current prices on used or
surpl us prime components.

Interested ? Well, let me
usc one of my experiences to
illustrate and at the same
time describe one of the bar
gai ns avai lable. For those of
you who wou ld li ke to have a
used CRT termina l, but are
not sure such things can be
used by hobbyists, the fol
lowi ng is a descrip t ion of the
RCA 70/752 Video Data Ter+
minal, shown in Photo 1, and
how I put it to use. For those
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outlet, plugged it in, and,
with fear in t he salesman 's
eyes, turned it on. After what
seemed li ke hours, 1080 char 
acters appeared on the screen
... all garbage ... but did
light up and draw current , so
I bought it.

Durin g t he fo llowing
weeks , I must have disasse m
bled and reassembled t he
thing four or five ti mes,
trying to uncover its secrets. I
learned that it used a mono
scope for character genera
tion (good grief!). Imagine
using a second special CRT to
generate character video
when a handful of le s will do
the same job! It also em
played a magncto-strictive
delay line memory (definitely
not Altair bus compatible),
which was no more than a
long wire coiled up in a box. I
had vision.. of t ry ing to load
it up on 80 meters as a
compact an tenna for my ham
act iv ities! The keyboard
generated a 64 character
ASCII subse t with special
characters for mu lt iply [x],
divide (+), and ETX (e nd of
text). It looked great bu t

wou ldn't work with two of
the boards missin g and the
motor gone from the key'
board. I recognized my lack
of mechanical aptitude and
scrapped th e old keyboard,
buil ding an electro nic o ne to
replace it. I used a keyboard
that is widely adver tised for
around $20 and a KR-2376
keyboard ROM (see Photo 2).
Since I didn't know which
family of ICs I was deali ng
with in the terminal, I buf
fered the keyboard ROM
with TIL, hooked it to the
terminal, and applied the
standard tests. No smoke,
voltage levels okay, but no
other response. After talking
it up with many people, I
located someone who had a
752 VOT working and bor
rowed his logic boards. It
worked to some extent, but
the characters were badly
distorted. After replacing the
video driver board wi th the
ne w o ne fro m my spare parts,
it worked pe rfectly!

I soo n lear ned that the
VOT operated o nly in the
Screen Read mo de. Th at is,
the o perator creates a mes-

sage by p ushing the Wri te key
and ty ping the desired data.
The ETX key must be the last
character typed in. Editing
can be done, as if off-li ne,
using the edi ti ng keys I men
tioned earlier. When fin ished,
the XMT key must be pushed
to t ransmit the data to the
compu ter. Everything o n the
screen is transmitted, up to
and including the ETX char
acter. The VOT automatically
inserts an STX (start of text)
character at the beginning of
the tra nsmission. When t rans
missio n at 1200 baud is com
pleted, the VOT switches to
the receive mode, with the
keyboard an d function keys
disabled The computer may
t hen reply, but mus t bracket
its message between the STX
and ETX characters also.
When the VOT receives the
ETX, it reverts to the Write
mode, with the computer's
reply on the screen an d every
thing else erased.

At this po in t I was reason
ably happy. After all, the
o nly thing left to do was find
my own logi c boa rds to re
place the ones I had bor-

rowed and must return. I had
co nside red the insane idea of
duplicating the boards, but
double-sided boards are tough
eno ugh withou t considering
four layered boards (as these
were). However, I reasoned, if
I could decipher the logic
family, I could simply wire
wrap the two boards I
needed. After several itera
t ions of sort and compare, I
almost settled on OTL as the
pr o b abl e fami ly. Vee
appeared always on pin 14
and gro und on pin 7 (could
be TIL). Vee was set at +4.5
vol ts , a little low for TIL.
Then, while trying to repair a
bad connection I had created,
I noticed that someone had
mercifully installed an
MC851 P one-shot on the A21
fil ter board. OTL it is! To
make a long story shorter, I
succeeded in wire-wrapping
the two boards using Mo toro
la MC830/930 or eq uivalent
IG . The new boards just fit
in the rack after trimm ing the
w ire -wr a p p ins on the
soc kets. My barga in terminal
was workin g on its own for
an investment of $250 and a
lot of my ti me.

Photo 3. Rear view of the Video Dota Terminal showing the logic card rock, RS-232 connector,
and memory on the left. Power supply with integral fan is on the right.
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Compat ibility

Or was it? Yes, in part , but
a working component do cs
not make a working syste m.
Having all da ta brac keted by
STX and ETX became a sore
point for me. Many of my
programs required th ree char
acters from the VDT (STX,
d e sired c haracter, ETX).
Also, the VOT always seemed
to be in the wrong mode.
There were two possi ble solu
t ions to th is problem: soft
ware ada ptation or hard ware
m o difica tion. Software
adaptation is cheaper for the
hobby ist, so I t ried that first.
My input rout ine was written
to grab at least t wo characters
from the VOT before return
ing to the calling program,
each t ime checki ng to see if
an ETX had been received. If
it was received , the program
sent an STX to the terminal
to put it into the receive
mode. If ETX had not yet
been receive d, more data was
forthcoming from the ter-



Photo 4. A typical logic board. ICs are numbered starting at the upper left.

minal. I found it best to never
send ETX to the VOT, since
that would switch it to t he
Write mode, and the possi
bility of losing the next com
puter output was very real.
This scheme works very well
and served me for some time.
At least two weeks or more.

Not willing to leave well
enough alone, I favore d a
hardware modification to the
752 to allow full duplex oper
ation without having to deal
with the STX and ETX char
acters. The criteria were that
the VOT should always be
ready to receive at 1200
baud, the cursor controls
should always be enabled, the
keyboard should provide
parallel data directly to t he
computer, and there should
be no requirement for the
program to echo the key
board to the display. In addi
tion, I wanted the Screen
Erase and Cursor Home func
tions to be under software
control. It sou nded like qui te
a task, but turned out to be a
very si mple modification .

Modifications
The logic cards are num

bered A1 t hrough A6 from
left to right when facing the
rear of the cabi net (see Photo
3). Remove A2, second from
the left, and position it wi th
the component side up and
the edge co nnector to the
right. Number the IC posi
tions starting at the upper
left. Positions with no ICs
inserted are also numbered .
You should end up wi th the
ICs alo ng the edge connector
numbered as 4, 8, 12, etc.,
from top to bottom (see
Photo 4). Now carefully
remove IC14, IC15, IC16,
IC17, [C1 8, IC1 9, and [C20. 1
fou nd a solder sucker to be
valuable here. If you too have
wire-wrapped boards, simply
unplug the ICs. These ICs
decode which mode the ter
minal is in, and with th em
removed, it is in no mode at
all. Next, solder a jumper
wire between th e holes where
IC1 9 pin 6 and IC19 pin 7
were inserted. This groun ds
the Mode 13 li ne and puts the
terminal in th e basic receive

mode. You are done if you
don't care about the o ther
criteria I establ ished. To
enable t he cursor controls
and allow for direct keyboard
entry to the display, remove
the wire-wrap wire from pin 3
of the A2 co nnector (on the
chassis) and connect it to
ground. Th is mod ificat ion
enables the Write mode (with
the Receive mode still active).
Parall el data is taken directly
from the keyboard, or fro m
where the keyboard con nects
inside the VDT, on the A21
filter board. If you are using
t he mechanical keyboa rd ,
you wi ll be able to bring o ut
t he Keyboard Stro be signal
from the A3 board. Pin 44 is
active low and pin 46 is active
high.

If you wa nt software con
trol of the Screen Erase and
Cursor Home fu nctions, a less
elegant modification can be
made. Remo ve IC39 from t he
A2 board and ben d pin S of
t he IC up so that it wi ll no
longer make contact with the
board. Put the IC back into
position 39 where it was. Run
a jumper wi re from pin 8 of
lC39 (the o ne just bent) over

to eit her pin 2 or pin B of
IC34 o n the A4 board. Use a
con nector of some sort so
that the two boar ds may be
easily separated later. Th is
cha nge creates a wire-ored
co nnect ion between t he
Screen Erase funct ion and the
ET X detector. Now each time
ETX is received by the ter
minal, t he scree n will be
erased and the cursor will
home to the upper left-ha nd
corner. The VOl accom
plishes t his by zeroi ng the
delay li ne memory. Th is ta kes
one frame time, or 16 .7 milli
seconds. A software delay
must be provided to prevent
the computer from sending
more data during t he erase
time. These modifications are
summa rized in Fig. 1.

Improvements
T he modifications just

described will prohibit Screen
Read operation. To retain
that feat ure, a more elaborate
scheme could be used which
gates the decoding ICs on the
A2 board using a single
switch to choose the type of
operation you want. A UART
could be added to the key-

board to provide serial trans
mission in both directions.

Conclusio n

The RCA 752, although
ancien t by todav's standards
and techni q ues, comes avail
able to t he hobbyist for just
tha t reason. Yet it can pro
vide a low cost terminal with
feat ures that demand a ve ry
high premium if purchased
new. If you come across o ne,
you might also loo k for some
of t he other opt ions avai lable
with it (and similar surpl us
termi nals). Those options
include the capabil ity of plug
ging in a printer for hard
copy d irect from the screen,
and a variable screen format
which provides for almost
any combi nati o n of lines and
cbaractcrsjl ine which total
1080 characters.

My thanks to Kurt Lessor
and Andy Demland for their
help in the rejuvenation of
my termi nal. Incidentally , I
fou nd a Z·gO Digita l Group
system under the Christmas
tree this year. It uses a TV
based ph iloso phy and I saw a
very nice commercial mo nitor
at the surplus store . . . •
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Circuit board with components. Je22S plug, dip switch, and diodes are all the parts required.
Circuit board design layout before reduction can be seen beneath parts.

Bill Ric/un WA4VAF
4124 Colebrook Road
Char/olle NC 28215

, -
,

-

More Channels for the IC-22S

- - using dip switches

Interior view of JC-22S showing wires odded to motrix board and soldered to accessory socket.
Note wires ore kept close to edge and taped together for 0 neat installation.
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I com 's introd uction of the
225 has ended the day of

wait ing for the mailman to
bring those crystals for a
parfl cular frequency - that
is, if you happen to own one
of these little marvels.

The very same day I pur
chased my rig from the local
deale r, I had completely pro
grammed the matrix board
for 22 channels by nightfall.
For those of you that have
not seen, heard, or owned the
225, let me explain . Switch
ing diodes are soldered to a
very small matrix board
which is plugged into the
transceiver. A chart in the
instruction manual indicates
placement of the diodes for
128 frequency combinations,
with 15 kHz spacing. A chan
nel switch allows you to
select one of 23 programmed

•



Fig. 1. Matrix board of IC-225,
r------~.

•

Matrix Board ' 2. 6' 32 '6 • • 2 ,
Diode Position 0] D. 0, D. 03 02 0 , DO

0'

Dip Switch On a ] e s • 3 2 ,
146 .34 MHz X X
147.18 M Hz X X X X X

Fig. 2.

marked DO to D7. By simple
mathematics, I concluded it
would take 9 wires to run
from the board to a switching
arrangement. The accessory
socket just happens to have 9
lugs to run th e 9 wires. One
of these lugs has a blue wire
soldered to it, which is a
metering point for the dis
crim inator. Another lug is
grounded with a .0 1 capacitor
soldered between the bl ue

...

•

:

some type of swi tching ar
rangement.

By careful inspection of
the matrix board and the
schematic, I had a working
idea of the design . The anode
of each diode on a specific
channel has 9 volts applied to
it by selection of the channel
switch. Thei r anodes are also
common to each o ther. The
cathodes of the diodes are
soldered into selected holes

FREQUENCY ENCO,)ER

,~ Fig. 3. Foil side of PC board shown actual size.

A3GOOlll3 YOIll3UD3A=t
='AV~AVV

on the matr ix board . For
some unknown reason , lcom
overlooked this. There was a
blank lug on the channel
selector switch, so I ran a
small stranded wire, similar to
the o thers, from the blank lug
to the 23rd position on the
board. Channel 23 became
the first white dot after chan
nel 22. This was also to be
the channel I would be able
to program externall y, by

Fig. 4. Ports placement. Parts side o f PC board with switches. Note pin 6 is the common anode
lug, while the other lugs ha~ the wires on accessory socket going to the matrix board soldered
to them to allo w the board to be positioned parallel to the 225. The prototype protruded
downward in a precarious position. A lso note that the p lug is soldered onto the foil side o f the
board.

0" D6 ~ 04 M D2 Do DO

la ... l2 "'"' '

frequencies. I will not go into
detail how th is works; the
important thi ng is, one need
neve r pu rchase an other
crystal.

This brings us to the reason
for this article . With 22 chan
nels already programmed , I
had only room left for one
channel, which I had decided
to add at some futu re date. I
began looking at addi tional
frequencies that I could pro
gram into the 225, and
discovered there were qu ite a
few . Once I picked the final
unprogr amm ed frequency
and soldered in the diodes, I
was fin ished. I would really
be in worse shape tha n a
crystal rig owner. He could
change freque ncies just by
pull ing a crysta l out and
pi ugging another in. To
change a frequency in the
225 entailed the removal of a
diode or two, and adding
others into th eir proper posi
tions. I found, while solderin~

the diodes to the board, that
to make a mistake and have
to remove o~ required three
hands. The board itself would
not take th is type of abuse
too many times.

At this point I decided
there sho ul d be some way to
switch those diodes in and
out externally. After all,
there are 128 selectio ns av~

ab le, and I might as well be
able to take ad vantage of
the ir use. One reason I had
not programmed channel 23
was the deletion of a wire
from the channel selector
swi tch to the 23rd posit ion
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be able to work, out comes
the little board. With the aid
of the programming manual,
in less tha n a minute I'm
ready for that heretofore un
accessible repeater. The dip
switch is numbered 1 to 8. I
knew I'd have to remember
the program is DO 10 07, or
relabel the program 01 to
OS. This is what I did ; I had
it reduced about % the size of
the original and then lam
inated.

What do you do if you
lose your programming chart
o r for get it? Here is a simple
formula that will give you the
diode placemen t or switching
input fo r the mini-dip swi tc h:

N .. (f·146.0101 + 108

.015

Prototype board plugged into accessory socket of IC-225. The author still uses this original on
trips. The new board is a snugger fit, but the accessory socket had to be wired differently since
the board was rotated to the left by 90 degrees..

N = 11 46.3 4 ·146.0101 ... 108

.015

The programming table
refers to this num ber under
total UN". If you look at 130
in your manual, you wi ll sec
it is indeed 146.34. But how
does this number help in
positioning of the diodes or,
in our case, the switching of
the external programmer? If
you will notice the matrix
board to which the diodes are
soldered, you will see the
numbers below each diode
position. Starting with 07,
the number below it is 12S,
while 06 is 64 and 05 is 32.
We can see at once each
number is halved. You should
be able to remember this; if
not, make a char t as shown in
Fig. 2, used for the example
above.

Recall that earlier we
rece ived an answer of 130 for
the frequency of 146.3 4. To
obtain the position of each
switch, simply find the largest
number on the chart that will
divide into our number of

N = 130

where N = Number, f = fre
quency desired in MHl.

Example : frequency de
sired (f) = 146.34.

N = 22 -+- 108

N =.33+ 108

.015

on the rear of the plug. Just
unscrew the cap on the plug
and disca rd. I came up with a
very small board which, when
soldered to the plug along
wi th the mini -dip rocker
switch and 8 diodes, made a
neat package that allowed me
to plug the whole thing into
th e IC-22S.

The mini-dip rocker switch
interco nnec ts the plug and
the 8 diodes. All the anodes
run direct ly to pin 6. The
cathodes can be switched in
or out, or off and on, as the
rocker switc hes read - thus,
instant programming at the
flip of a dip switch . Just look
up the frequency on the chart
in the instruction manual ,
and push the switches on or
off with the tip of a ballpoint
pen. The scheme works as if
they were soldered to the
matrix board itself, and I
have found no undesired
effects.

One word of caution:
Don 't try to do this while
dr iving o n the freeway. I
usua lly t hrow the thing into
the glove co mpartment for
trips out of town or a vaca
tion . The night before, I
check my road map along
with the 73 Repeater Atlas. If
a set of st range repeater fre
quencies co me up I'd like to

00

ee

Now ali i needed was ex ternal
switching that would permit
me to switch each diode in or
out of the circuit. I ruled out
some sort of minibox with
toggle switches as being too
bulky and also distracting
from the clean-cut looking
design of the 22S.

So me t ime back, while
thu mbing through 73 looki ng
over th e ads in the I/O sec
tion, I came across a 16 pin
mini -dip roc ker switch. I
deci ded this woul d be my
swi tching device. Can' t get
much smaller than that. Since
I had to plug the accessory
plug into the rear socket , I
proceeded to design a PC
board whic h would be
soldered directly to the pins
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Fig. 5. Connections from 9 pin accessory socket to channel 23
on 225 matrix board.

wire and the ground lug.
These were removed from the
socket. The blue wire was
rolled up and taped aside,
while the capacitor was saved
and the ground connection
removed from the other lug.
This allowed me to return the
rig to the origi nal condi t ion
at any time.

At this stage I ran a wire
from the co mmo n anode
connec t ion of channel 23 of
the mat rix board to pin 6 on
the accessory socket. At each
diode posit ion where the
cathodes were normally con
nected (num bered DO, 01,
0 2 on to 0 7; see Fig. 1), I
soldered a small wire and ran
these to the socket and
soldered them to lugs 1 to 8.
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freque ncy de
147.180 MH,.

130 (128 in th is case). Put an
X under 0 7 or switch 8
depending on how you make
up your chart . We now find
that we have a remainder of
2. Find the next highest
number on the chart tha t will
divide into 2. Position 0 1 o r
switch 2 will be fo und under
the number of 2, wit h no
remainder. Put an X at th is
posit ion . When yo u have
divided the remainder by the
largest number each time, and
fina lly have no re mainder,
you have completed the pro
gram. Be su re to mark an X in
each position you used that
number. Let 's take a more
complex example to see wha t
happens when the number is
too small to be divided by
one o f the 8 nu mbers on the
chart.

Example:
si red (f) =

External frequency programming boards on IC-225. Board on righ t is prototype. Board at left is
the new design which fits rear o f the 225 a bit snugger. Note plug is soldered to foil side of
boards.

MULTI ·BAND ANTENNA TRAPS
Hovi"t " QYb!o findlnq ai.~~ fM an 10 m.'o< 4ipo!o'
_ " ;<10<1 10 40 mo'." only ' t,o, PIoCI>·TRAPS pO'OYldo lbo
_"", n.. _ ""-<>Omp<o __•..,. ... lOS foo. ' r _
_ ... lbo .._ ._ dMd 40 ....,.. 4ipolo!
PACE-TR,," ... q""',,__'.WI p<o,,""""" am.nto,
cIoo<r>bod ill _ ..._ "-d--" """ t - ,. 1 to
poooIdo 011 01'"'_' r_ _ aqiIabIo.

N"- :500 .......,0<1 ,_. 4 Of S__ ... SI4.%
p<.~ , k..-"'O<I , . _4 "," S__ SI1_~p<_

fooII _", _ _ po o,>i<I... 1100 ...... Of ....-, •

.. Mdo . SlioIppod _-~ 10 U,S, ,," CT _ .. _ no
wo Oood< Of M.O _' 0

T he re fo re : 186--'"1 28 =1
wi th a remai nder of 58 (X at
Position 0 7 ). 58 canno t be
divi ded by 64 so leave posi
tion 06 blank. 58 can be
divided by 32, so put an X at
position 05. We now have a
remainder of 26. 26 can be
divided by 16, so put an X at
04. The remainder is now 10,
which can be divided by 8.
Put an X at position 0 3. 4
will not divide into our

N .. 78 + 108

You can outboard the thing
into a box as I ment ioned
earlier, but for a compac t
neat switching circui t, you
will probably want to make a
board .

I've been using the proto
ty pe board I made for several
mo nths now. It certainly
beats carryi ng a solde ring iron
aro und with you, and it's like
having a crystal pack with
128 crystals at your disposal.
Whe n I want to change fre
quencies, a ll I do is "nip my
dip ." •

P'5

remain der of 2, so leave 0 2 the switch positions wi thout
blan k. We do put an X at cluttering h is min d with co m
pos ition ° 1, si nce 2 will purer logic. Tha t 's wha t the
divide by 2. Since we have no I/O sec tion is for .
remainder, Do is also left Ba c k to the external
blank , and that com pletes the switching board . Very few
program for this particular parts are required. The aCCe5
freq uency. All that's left to sorv plu g co mes with the
do now is switch the mini-dip 225, as well as the diodes;
rocker switches to the on just remember to save 8 of
positio n under th e numbers the m. If you need mo re, a
where you have placed an X. diode such as the 1N914 can

I carry a co py of this be found from seve ral mail
fo rmula in my bil lfold an d, orde r houses in 73 at real
after several moments o f cal- bargai ns. The same goes for
cu lat ton, I have the correct th e mini-dip switch too,
switching inpu ts. Thi s can be although I picked several of
ex plained in co m p uter these up at a local hamfest at Ncre : A drilled board com pl e te

terminology , but th is method a buck apiece . Parts place. with in struct io ns can be obtained
from the author or from Bryant

kee ps it simple and al lows the ment is shown in Fig. 4. This Ele ct ro n ics, 1915 E. tnoeoeo-
average ham with no back- fina l layout of the board eeoce Blvd .• Charlotte NC 28205.
gro und of this ty pe to find allowed a closer fi t to the rig. tor $4 PPd.
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Scandie - Talkie

Photo 1. Scandie- tatkie and obviously gleeful author in dorm
room ham shack.

The Rece iver Section

The receiver I use d fo r my
scan die-tal kie is a Radio
Shack Rea listic (registered
trademark) PRO-S UHF
pocket scanner , which I con
verted to two meters. Radio
Shack also manufactures a
PR04 A VHF-high band only
pocket scanner , as well as a
P RO-6 VH F·high/low band
mo del. Othe r pocket receivers
ar c made by Pace, Johnson ,
and several scanne r manufac
turers. Alternately , Tempo
ma kes a new tin y pocket
scanning receiver, and a 12
channel fixed receiver which
could be used. All are excel
lent receivers, and when
tuned up as outlined belo w,
com pare with the best com
merc ial HT receiver. The ir
selectivity alone m akes it
worth t he nomi na l extra cost
over a tu na ble pu bl ic service

F irs t -class pe rformance ,
with high ly selective sens itive
receiver and 1 Watt trans
mitter. The receiver section is
the most important part of
any rig, and this one has big
adva ntages over using a
cheapie t unable police band
mo nitor as the receive section
of th e HT. Two rf stages ,
d ouble c o nvers ion , two
ceramic i-f filt e rs , and crys
ta l-controlled. No mickey
mo use comprom rscs.

Easy-to -get mai n parts ; t he
receiver is ready-made , the
transmitter is an easily built
kit.

Lower cost than the least
expensive commercial HT!
Even if you bought every
th ing new, it would on ly
come to about $135 (and
don 't for get t his one scans).
If yo u 're no t 10 0 impatie nt
and like to att end fica mar
kets or auctions, you can
build it fo r about $50·75.

Hand-held designed so th at
the receiver alone can be
removed in seconds, its own
battery pack snapped in, and
used as a pocket scanning
monitor.

External mike built in; no
need to go to extra expe nse
s t n ce everyone uses o ne
an y way. Push -t o-talk , of
course.

mob ile ops use the m so they
can take their rigs along from
their cars, preventing theft of
a car-mounted FM trans
ceiver. Dangling one from
your belt has the added
advantage of imbuing you
with instant high-c lass ham
radio social sta tus . Any way,
they're great fun . But t he
probl em for t he un initiat ed
has always been tr yin g to get
one of your o wn fo r some
thi ng less than the minor
fo rt une required fo r most of
these gems.

This article explains how
easy it is to home brew/kit
bash your own HT , with
features of no other talkie
ava ilable anywhere , and a t a
low cost. Its fea tu res are:

F o u r chan nel scanni ng
receiver , one channe l (eas ily
expand ed) transmitter . The
scanning feature lets you
mon ito r severa l repeate rs at
once, or a mix of repeater
and simplex channels. Don't
m iss a call from a friend
because you couldn't listen to
more than one frequency;
now you can "time-share"
your chan nel snooping! Of
course, you ca n always switch
to t he manual mode or lock
o ut chan ne ls you don 't want
to scan at any time.

a

scanning HTa

Try

appear at hamfests, flea mar
kets, watkathons , parades,
and other public service
events as the easiest, most
reliable form of quick com
munication. More and more

build- -

O ne of the most all-time
popular and universally

utilized amateur radio trans
ceivers is the two meter FM
handle-talkie. Proudly dis
played by their owners, they

Rick Ferrant i WA6NCXIl
J4Divini!yAve. #J7
Harvard Universi l y
Cambridge MA 02138
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tivit y o n 146 MHz and some
times severe image and cro ss
tal k probl em s. If you
ma x imi ze th e front-end
response for o n a frequency
near midband in the FM
segmen t of two meters, all
those bad responses d isappear
and the sensitivity is much
enhanced.

I tuned my receiver by
inserting a 2 meter crystal,
listening to a weak signal, and
peaki ng the three t rimmers
on the front-end board for
maximu m response. Use an
insu lated tool for th is! Then I
tou ched up the i-f input co il ,
shown on the photo nex t to
the fro nt-end board. With the
weak signal input removed,
adj ust the oscillator coi l (near
the crys tals) for maximum
noise. Repeat the procedure a
few times - be sure to keep
the input signal well below
full noise quieting - and
o p t im iz e th e front-e nd
trimmers as a last step. Now
you've got a fi rst-quality
selec t ive scanner with a sensi
t ivity of abou t 05 uV. By the
way, Radio Shack has avail-

•
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to the co ils. Leave the tap
wires in the board. Now
solder in the new coils , and
put the laps at abou t the
same relat ive posi t ion on
these coi ls as on the UHF
ones [e.g. , if the UHF tap was
abo ut % of the way up from
one end of the total winding,
the VHF ta p posit ion would
also be % way up the to tal
wind ing). Save the UHF coils
In case you ever want to put
the receiver back on that
band . Cl ean, remount, and
solder the front-end/ mixer
board back on the main PC
board, and you're finished
with t his simple conversion.

Once you've got the VH F
coils in p lace, tuning up the
receiver is just like tuning up
the VHF-high and VHF-high/
low models - twea ki ng three
tr immers and two coil slugs.
Tuning all three models is
st rongly recommended for
maximum performance on
two meters, s ince all the se
rad ios co me fro m the facto ry
sta gger- tuned for a broad
respon se from the 148-170
MHz. Th is leads to poor sensl-

Fig. 1. Hand-held wiring schematic, showing relay hookups
and receiver 6 V regulator wiring.

" 0 •

Photo 3. Close-up of talk ie with author 5 other ham gonk.
Rubber ducky installed; microphone on its bracket.

• L./

the case from the board.
Loo k at Pho to 5 and

notice the small PC boa rd
mounted on top of the larger
one . That smaller board has
t he front-end and mixer
which de ter mines the band
for which the rece iver was
designed. The larger PC board
has the l-Is, fi lters, osci llators,
a nd scanning/audio /sq uelch
circuits - they 're essent ially
the same for all three models.

Of course, the VHF·high
a n d V HF -h i gh/low band
model s, the PRO-4A and the
PRO-6, don 't need conver
sion, onl y tuni ng to opti mize
the ir two meter performance.
More o n this later. To convert
the UHF PRO-5 receiver to
t wo meters, all you have to
do is make some air-wou nd
coils to replace the th ree
UHF hairp in coils on the
fron t-end /mi xer board. You
can see the ones I made in the
photo, on the small board.
They arc 6 turns, # 22 solid
t inned wire, 5/1 6 " long and
W ' in diameter eac h. To
replace the o rigi nals with
these, use a solder suc ker and
schlumpf up the solde r o n the
pins which ho ld th e small
board to the larger one.
Gen tly pry the t wo boards
apart. Now use the solder
sucker to remo ve the solder
from the ends of the three
UHF coils, and al so from the
tap wires where they connect

u .

ban d rece ive r - a PSB rig just
won't cut it unless there's
onl y one very strong local
repeater and you don 't like
si mplex ope rat ion!

I bou ght my well -used
scanner for .$ 15. I've seen
them go for B 045 at flea
markets and auctions , i f you
want to wait for one. You'l l
save a good deal o f cash if
you do wait - part icul arl y if
you can bargain person -to
person at a flea marke t table
an d no t get stuck bidding

. .
away your savings In an
auction . Of course, yo u can
buy a brand new shiny one at
Radio Shack almost any
where. The modifi cations I
describe here won '1 lower the
resa le value in any way , nor
dest roy t he rig's appea rance.
All can be restored to the
original.

If you get a PRO-4A, 5, or
6, the first ste p is to remove
the batteries in their little
snap-in case. Save th is case
because you can use it when
you want separate monitor
on ly o peration. Remove thc
two screws at the bottom of
the case, squeeze the sides of
the case half (with the
speaker grill o n it ) near the
crystal socket cover, and pull
the bottom of the case back
and away. There's a screw in
the midd le o f the PC board,
and when yo u remove it , you
can separate the other half of

Photo 2. Note classy poster backdrop, also collapsible whip
antenna stuck into antenna jack of HT.
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Fig. 2. Aluminum C05e, clamp dimensions, and fold lines.

Photo 4. Another view showing belt clip, jacks, and power
switch,

noises normally
portable ope ra

a lso quite ligh t-

Wiring and Switchi ng

Fig. 1 gives th e wmng
sc h e mat ic fo r the trans
mi t ter-receivcr , The relay
performs two func tions 
swit ches th e a ntenna fro m
t he rece iver to the trans 
m itter, and simi larly switches
t he +12 V de line be tween
the t wo. This relay is a t iny
litt le 12 V affair I fo und at a
fl e a m arket, Potter and
Brumfield HP-4038 . Most any
kind of sma ll 12 vo lt DPDT
re lay sho uld work . It should

or o t he r
present in
tlons. It 's
weight.

Crv stall ing up the trans
m itter ls a bi t more simple
than the receiver. lcom
crystals wor k, as do any
crystals in the 18 MHz range.
These are avai lable nearl y
anywhe re. You may fi nd , as I
di d, that th e capacitor in
parallel with the TX-144 '~

crystal trimmer is a bit too
large. I changed it to a 12 p F
cera mic trimmer (i t was 22
pF fixed silver mica), and
now all the crystals tune in
on freque ncy when t he ma in
t rimmer is at ha lf-mesh.

I have used this single
channe l version fo r month s
now, but should you want
more transm it channe l capa
b il ity (you already have 4
receive cha nne ls), it's a simple
matte r to ad d a few more
crystal sockets. Mount a
micro " PC board" slze rotary
switch on the case under
neath the mike jack. The re is
plenty of room, as you can
see in Pho to 6.

The Transmitter
The model TX-l 44 tran s

mitter ca n be purc hased in kit
form from VH F Engineering,
320 Water Street, Bingham 
ton , New York 1309 2. It is
well designed, easy to buil d ,
costs onl y $29.95 , and puts
out a pe ppy, well-modul ated
1 Watt signal. Mine is
mounted wit h brass bracke ts
that hol d it about 1/1 6 " off
the HT case, so lde red to each
e nd of the PC board. The
transmitter will take any
low-impedance (500 Ohms)
m ic ro p h on e, including a
carbon m ike , which is what I
used. Follow t he direct ions
with the kit to see how to
hook up any va riety of micro
phone yo u may have handy.

By the way, the carbon
mi ke you see in the photos is
a Telex TE L-66C noise-can
ceiling affair, the ctasw kind
you see pri vate pilots using.
Mine, in fac t, did come from
a well -worn airc raft. It 's ideal
for a handle-talkie because it
tends to reject wind, st reet ,

ha ve t hem sent within a
week. Ho wever , regular moni
tor crvstals work fine (3 rd
overtone, a pproximate ly 45
MHz o ut put) and are usuall y
cheaper. Tufts Radi o carries
t his type fo r $4.50 . I have an
Icom IC-22 A and alas ! its
receiver cry sta ls don't wor k.
T he 22A uses 15 MHz funda
mental crysta ls and t hey will
oscill ate in the scanne r, but in
a third -overtone mod e, about
30 to 60 kHz off their
ma rked freq ue ncy! Oh, well,
moni tor crvstals are cheap
and easy to get .. .

I

sere to tune the police rad io
carefully these pocket
scanne rs are ver y selective
and you might swish the
oscillator righ t throu gh their
passband .

Since yo u'll need crystals
fo r this gem, Radio Shac k can
supply them [fast l] for $6 a
throw. If th ey 're no t in stock
at the store for the fre
que ncies you want, they w ill

able on order service man uals
for the PRO series: these are
about $2 eac h. The one for
t he PRO·5 is #20·169.

Hi nt : A good weak-signal
source is a chcapic tun able
VHF -high band pol ice re
ceiver. Tune it to about 157
MHz a nd listen for its oscll
later (at about 146 MHz) on
t he scanner. Orient the two
for the signal level needed. Be
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Fig. 4. Assembly sketches. Photo 5. Inside PRO-5 receiver, showing new front-end coils
and main PC board alignment points.

Photo 6. Cardboard sheath removed, looking down into
battery compartment. Notice the 6 V regulator zener and
resistor clipped inside receiver.

the hole. The receiver is
pressed into the case with
heavy felt placed at either
side of its cabine t, then the
top clamp is sli pped over the
whole works. The top clamp
also has some felt at its inside
front, so tha t the recei ver is
firm ly cradled into place with
the th ick felt. The resul t is a
rug ge d mar-free compact

case; and t hen the whole
th ing is covered with a card
board sheath so the receive r
can set o n top . Works great.
Make a hole in the cardboard
to get access to the transmit
tri mmer and crystal, and sl ip
ano the r thi n sheet of card
stock over it so the receiver's
regulato r wi ring doe sn 't get
into the transmitter th rough

The Case - Boxing It Up
The case is made from a

sheet of aluminum 1/1 6"
thick . Fi g. 2 sho ws the
dimensions and fo lding lines.
It 's not too diff icult to bend
with a bench vise and a good
sup ply of hard wood blocks.
Use a mallet and cloth to
avoi d hammermarks an d vise
teeth marks.

The top lip is drilled and
fi led out to acce pt the
SO-239 an tenna jack. Or, yo u
can mount a BNC jack there
instead. Don 't forget a hole
for the receiver's antenna
coa x, big enough so a
gro mmet wi ll fi t there. The
litt le clamp-bracket shown
slips o ver the case and holds
the receiver 's top sec t ion in
pl ace, the bottom of the
receiver being held by the
case's battery hold er lip.

Looki ng down the case,
the charge/12 V jack is on the
left side at the top rear , then
the power/charge switch , and
fi nally the microphone jack .
T h e m icr op hon e holder
bracket is mounted at the
lower front of the left side.
Be sure you saved the belt
clip from the pocket scanne r
- moun t th is at the rear of
t he case so you can han g the
rig from yo ur belt or any
where else you care to clip it.

Figs. 3 and 4 and Photo 9
sho w the way the whole thing
is put together . The batteries
are at the bottom ; jacks,
wiring and transmitter are
mou nted at the bac k of the

be mo unted as close to the
antenna jack and transmitter
power o utput port as pe s
slble. Short leads mini mi ze
losses! The receiver signal is
rou ted th rough a sho rt length
of RG·1 74 /U subminiature
coax to a mini pho ne plug
which connects into the
external antenna jack of the
scanner. It goes thro ugh a
grom met where it passes
through the metal case. The
photos reveal all.

The scanning receive r uses
6 V dc while the t ransmitter
runs o n 12 V. Rather than
having aw kward plugs st ick
ing out all over the thing, or
running the receiver off its
o wn batteries and having to
use a complicated relay, I
made a 6 V regu lator buil t
around two insula ted mini
all igator clips. The cl ips go on
the receiver 's battery contacts
and the zcner d iode and resis
tor fit neatl y in the vacant
battery compartment. Now
everything in the HT runs off
12 V. Then, if you ever want
to use the receiver separately,
you just unclip the regulator
and snap in the original bat
tery pack. Versatility!

Don 't forget to include the
charging jack for the hand
held's batteries. It 's switched
in when you tu rn the rig o ff,
and also provi des direct
access to the 12 V supply at
that jack so you can run
other projects off the bat
teries witho ut ta king them
out of the case.
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Photo 7. Close-up of the business end of the HT, showing the
relay wiring.

Photo 8. Case, sheath, clomp, receiver, and felt ready to go
together.

unit.

Batteries
The battery cho ice IS

prcuv much left to the
builder, but 1st rongly reco m
men d using nlcads instead of
ca r bo n-l ines. The desi gn
leaves room for the 10 nlcads
I've lashed together with
cable t ies, as sho wn in the
photos and figures. The card-

board sheath for th e rest o f
the transmitter/power circuits
also ex tends to co ver the top
of the batter ies so th eir
power connectors (made
from the tops of old 9 V
batteries) won't short ou t
against the metal casco

Results and Conclusion
Thi s HT is no toy , nor

does it involve any com-

promises. Its performance
emphasizes this over and over
again. It hears 'em all and
talks up there with the higher
power rigs.

I've had many hams ask
me if the scandic-talki e was
commercially built. It always
gets much interest whereve r I
go, particul arly with the
pretty red blin king LEOs
sca nni ng across the top

attracting atten tion. I've had
a great deal of fun using it for
quick and reliable portab le
com municat ions. 1 never miss
a call with that scanner going!

Build this HT and join the
fun of portable operation
with a professional looking,
sounding, and perfor ming rig.
And this two meter talkie
does what no other hand -held
does ~ it scans! -

- .....
Photo 10. Presto! A super HT!Photo 9. Nearly assembled . . .
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trade-ins accepted.

For your amateur needs from $1 to $?????

Wrire or Call

B.B.C.
BLUE GRASS PLAZA
2417 WELSH ROAD
PHILADELPHIA PA 19114
PHONE: (215) 464-1880

BULK ORDERS ACCEPTED BIDS SUPPLI ED

Bll



ensineerins
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

.5 59,95
104.95

49.95
39.95
59.95
19.95
29.95

27.50
17 .50
15,0 0

8 ,50
12. 50
12.50
17.50

17.50

same a' above -wired & lested •
transmiller exciter 432 MHz ..
same a. above -wired & tested .
300 mHliwall, 2 mtr t ransmiller
same as above -wired & te. ted .

accessory filler fo r ahove receiver kin
gives 70 dB adjacen t channel
reject ion .
10 mtr RF fro n t end 10.7 MH z out
6 m lr RF f,ont end 10.7 MHz out
2 mlr R F front end 10.7 MHz oul
;1.2 0 MHz RF fro nl e n d to.7 MHz
oul. .
432 MHz RF fronl end 10 .7 MHz
OIl t ...•. •. , . , . • . .. •. 27.50
10.7 MHz IF modu le include' 2
pole crys tal filter •....... ..

;455 KHz IF ,tage plus FM delecto ,
iudio an d .quelch board .

I
TX220BWrr
TX432 B KlI .
TX43ZBW[f,
TXI51) Kit.
TXI » rrt

RXCF ..

RF 28 Kit .
RBO Ki t .

\, RFI44 D Kit. •
I Rt'220D Kif , .

RF432 Kit ..

IPHt.7FKlI

FM455 Kit.
AS2 Kil t:t .

RE CEIVERS

39.9$
59.95 '
29.95
49.95

tran.miller uciter, I wall, l mtr .
same", above _wired & lested ..
transmitter exciler - I wall ".,2 mtn
same a. above _wired & lesled..
tran,miller exdter - I watt -"7 20
MHz. • . •. . . . . . . ;~

28·)5 MHt VI>! receive' with 2
rol e 10.7 MHz «ySlal fille, .
,arne as above-wired & lested
30·MI MHl ",>, wl2 pole 10.7
MHz Cfystal filter. 59.95
Sa m. as ab()v,, ~wir ..d & l.sted 104.95
140-170 MH" rcvr wl2 p(",~e......
10.7 MHz crystal filter. 1': . Ad 69.95-
,arne a' above-wired & teued 1 14.'tS
210·2 40 MHz rc>r w /2 P9!e
10,7 MHz crystal filler. 1 • '. . , ', ,"',~
,arne as above-wired & lested ,
432 MHz rcv' w/2 pole 10.1
MHz crystal filler . •... Z1- .
'ame as .hove-wired & les led

RXl44CWjT
RX220C "".

RxnOCW/1
HX432C Kit.

RX432CW/T

RX28C.

RX28C wrt .
RXsoC Kit.

TX50 .
TXSOW/T . •
T X l 4 4 B Kif.
TXl44 B Wrr
T X22 0 B Kit.

!tXSOC WIT
RXl44CKit

25.00

25.00

379.95

379.95
3 19.95

'"139.95
1 59.9 5
259.95
239.95
159.95
139.9S
259.95
139.95
I S9.95
259.95
289.95

RF pow..r amp. w ire d &. I .. "ed. emission 
CW.FM.SSB/AM

Power Pow e r
In pu l OUlp ut
3W 150W
l OW 7 0W
2W 70W
lOW 150W
30W 150W
2W 6 0W
lOW 60W
l OW 120W
l OW 40W
2W 4 0W
30W 80W
lOW 8 0W

Fr ..quency
45· 55MHz
4 0· 160MH .

140·160 MHz
140-1 60M H z
J4o- 160 MHz
:220·2 30 MH z
2 20·2 30MHz
22o-230MHz
4 2Q-470MHz
4 2Q-470M Hz
4 2Q-470M H z
42o-470MHz

=

10 channel receive x tal deck
w{diode swilching.. , .. •. .. $ 6.95

. • 10 channel xmil deck w!swilCh
and trimrner' . . . . . . . . . . . 14 .%

.. Ul-lt_on of C O l deck. ne<la.d_
J Mr 432 m \1ttHhannel Ope(ltit>1\ ' - 1~9 5

.1ft" ca",er operate-4 relay. oilY. . . . 19.! ,
'f . 10 channel aulO1ean .4.~pter

for,~ w llh pn'U'IY II. .., .,,,, _ 5
w.mlo""m,,"t rep.,aW and SImple x
p6lrsfrom 14 6.0 -14 7.0 (eac,,).. . 5.
159 bil. fteld propammable,'Tode: td'll
tlficr wilh bUiU-iQ1QlJelch lall and
JI) limer~ . . .. E. · .. a . 39.95
wired a n tested,' o t progra1J>:;J 54.95
wired afl1l lested,l'rll¥':amme<l. 59.95
2.000 ohm dynamic ike w,lh
P.T.T'. a"d coil Cflrd 12.95
10n~ squelch de(oder . 59.9
i"'lalied in Qlpeal.er, in""'W ing
fllcrfac"".ctessorlcs . . ~1. 'iii ~9:'~
21on~decode r • . """ " ,
,"me a' ahove -wi,ed & lesled 39.95
4 pole helical resonalor, wired & lested.
,wePltu,,~d t o 144 MHz han . 24 ,'H
. a me a. a bove tuned 10 220 MHz ban 24,95
same as above tuncd t<>432 MHz han 24.95

lII·....~a~over voltage proleclion 10 your
power supplieJ. 15 VDc mu. 9.95
12 vol t -power supply regulator card
wilh fold-back currenllim il ing .. 8.95
new commerc ial du ty 30 amp 12 VDC
regulated power supply w/case,
wlf<>ld-haek currenl limiting and
overvollage prolection . 239.95

OTHER P ROD UCTS BY VHF ENGIN EERING

C02 Kit

H L220W/T
HL432 WIT

COl Kit

PS3A Kit

~
' LA I 44 2mtr. 600 KHz spaced duplexer,

wl re d and luned I" frequency.
PLA220. . 220 MHz duplexer. wtred and

W
lUn e d to frequency .

OI'lA43 ..• ck moun t duple xer .
DSC.U. . •. douh le .hle lded dup le xer cahles
~Ih PUS9 connectors (pr.) ..

DSC-N .... qme aJ aho"e wilh Iype NJ i n ne cl ors (pr.) .

Blue Lin e

Model
BlB 3 /150
BLC 10 / 70
BlC 2{70"
Bl C 10 /15 0
BlC 3 0 /150
Bl D 2/60
Bl D 11I{60
BlD 10{120
Bl E t 014 0
BlE 2/40
BlE 301 80
BLI:: 10180

.-iIl3 Kil

COR2 Kil
5(:3 Kil

REPEATERS

•
,j

SYNT,-tESIZERS

POWER AMPLIFIERS

I+I"«~ !; -~
I,.:f'~· 0,

POWER SUPPLlE",S,-_K' :: ~ ~

-

2 ml.,2w, 4 cha"ne1, hMld held .eteivef
wilh crystals for 146.52 simplex. . 129.95
ball~ry pack, 12 VDe, y,amp. . 29.95
battery charger for above. , . . 5.95
2 mlr, wilh male BNC conneClor 8.95

Complete 6 mtr ~'M transcei_er kil,
20w oul, 10 channel SCan wilh CaSe
(less mike and crystals) ... . , •. 249.95
same a. above. bul 2 mlr & 15w ou12 19.95
same a. above excepl for 220 MHz 2 19.95
.ame as above exe~pl 10 wall aod
432MHz ••• ,. '~ '. , !-n ~ ~ 254'9f"1
transceiv..-caseonly., ••• , • . 19.9;
lransceivl'l" CaS~ and accessorie>.. 39,95-

2 mtr sylllhesize• • Iransmi n offsets

Iro gra mm a ble f. o m 10()KHz-I ll MI-lz,
Mars offsel. wllh optional
adapl~" ) .•N -*1. • , • , ••• tf 169. 1J5
.ame U ahove_wlred & IUled ,~ 239.95
MarsWap offOetoplional ' 1' .. ;: 2.30
I 8 MHz o plio"al l, iDl er . • , . . I' 2.50

VHF ENGINEERING
DIVISION OF BROWNIAN ELECTR ONICS CORP.

Box S I 320 Water St reet I Binghamton . N.Y. 1390 1 f Phone 607 -723·9574
Prices and specifications subject to change without no tice , Export prices are sligh tly h igher,

repeater-6 meier • . . , 4 6 5- .9 5
repealer_6 meier. wired. & tested 695.9 51
repeater - 2 rnIr - I Sw - Cl>m plel e
(less crystals) ... •.• •... _. 4 6 5.9 5
r~peakr _220 MHz_ISw_complcle
(less crystals) , .... : . .. ~. 465.95
r~pe",er_ IOwatt_432 MHz
Oe.. crystals) . • . . . • . .. , $ ' 51:..5.95
repeale r-IS wall-2 mir. , , 695,:,/5
repealer -IS woll-220 MHz. . . 69".95
repealer -IOwall -432 MHl • .• . 749'.'9f
6 mtr close spaced duple" "" ULiUU 7 5.'O (f

2 mtr poweramp-killwin-25w
oul wilh solid ..ate switching.
ca'e, connector. ... . . . 59.95
same as above -wired & tested .. 74.95
2 mtr power amp_ lOw in_40w
oUI-rolay.witching . . . . . . . 59.95
..rne as abo>e-wired & le.ted," " ",14 ./ ,
6 mtr power amp, Iw jn;~u~'

less case , conneolors & switching , 49':9
same as abo>e. wired:&. lested. . . 69.95
2 mlr power amp - I win - I 5W
oUI-less case. connectors and '
.";tch ing : 4 tS*' 39,95
same as PAt44115 kit b u l 25,(,' .. ~" 49. 9 5
similar 10 PA144{15 fo r 220 MHz 39.95
power amp-similar 10 PA 144/t5
e"cept IOwand432 MHz .. < " P"1~9.. 95
IOwin -140woul -2mlr arnl\" . 79.95
30w in-140w oul~2 mtr a rnli: . • 159.9 5'

15 amp-·12 volt regulaled power sup·
ply w lea.., w Ifold·baek curren I lirnil-
ing and overvol lage prolection . • 79.95
",me as above-wired & tesled . . 94.95
25 amp - 12volt regulaled power sup '
ply w /ea"', w Ifo ld-hack CUnen I limil -
ing and ovp . •... • , . . . 129.95
Jarne as aho>e _wired & le" led 149.95
same as PS25C with meters. . 149.95
some a' ~bove-wired &. lested 169.9 "

PSISCW/T
I'S2SC Kit •

PS2SC wn
PS2SM Kit.
PS25M WIT

PA144/2S Kit .
PA220/IS Kit.
PA4J2/IO Kit.

PAI40/IOW IT
PAI40/JOW(r

,
~YN llW/T

MO·I KII ..
TO-I Kif •.

PSI SC Kit.

T II XSO Kit

HT 1448 Kit

NJCAD ....
BCI2
Ru hher Duck

PA250lH WIT.
PA4010H Kit .

TRXI44 Kit
TRX220 Kit
TRX412 Kil

T it ...
TRC-2 •.•

RPTSO Kil. .
Il.PTSO.. .
ItPT I44 xn.
RPT220 Kil .

RPT432 Kil .

RPT144 W(f
RPl220Wrr
RPT432 W{r
OI'LASO ..

PA250lH Kit.

PA40 10H WIT.
I'ASO/2S Kit .

PASO/25 WIT.
PAt44/IS Kil.

.-~.. - j



WALKIE-TALKIE KIT
HT-144B TWO METER F.M. PORTABLE

"" ' ~" .,." .'

\
,- '.," ,.
" -

KIT . . . - includes crysta ls fo r 52 sim plex (Jess batt eries).

WALKIE-TAL KI E SPECIFICAT IONS
HT-1 44U

• Black text ured case 1-1 /2 x 2· 1/2 x 9- 1/4
• All t u nab le COils are prcwound
• Transceiver is on one G-I D prcdrillcd board
• Parts layou t silk-screened on boards fo r casv cons truction
• Cryst al dec I... is separa te pred rill cd board
• We ight less ba tte ries ~ a pp ro vimatclv 15 0/.

• Bauerv-casc is AA sizc ~ acce p ts alkaline or nicad
• Externa l b.mcrv charging/ po wer supply jac k furnished
• 1 du al ga te mosfct 2 l .C v's 15 t r.msisto rs 7 d iod es
• Antenna - co ll apsib le 17" whip
• Covers any 2 MhL segment between 140 and 170 Mill
• Plent y of roo m in case fo r ad d ons (PL and to ne)

• 2 \Va tts Minimum
• 4 Channels

• .35 mV for 20dB of quieting
• Lo w battery dra in ... less than 10 Ma
• No w you can b uild a commercial quali tv walkie talkie a t ho me at half th e pr ice .

• Designed with the ham in mind . Average assembl y time, just 10 hours.

• Small an d hand y , ye t large en ough to be assembled wit h co nvent io nal tool s.
• Attractive , scra tc h resist ant te x tured fin ish .

• Lightweigh t, sturdy aluminum case.

HT-144 TRANSM ITTER SPEClrlCATIONS , OUTPUT 2 watt s rruru umurn . 3 DB BANDWIDTH 2
Mhz typ ical. ST ABILITY .002 ty pical [de pends on crys tal), SPUR IOUS ou tputs down 30db or better.
MOD ULATION true FM with varac to r in crystal circui t. NETTING separa te tr im mers for each
channel. DEVI ATION adjustable to 7 Khz. AU DIO limite r and ac tive low p.l')'> filter. 1\ 1J C RO PHO NE
speaker type, C RYSTA L 18 MhL parallel at 20 pf. MULTIPLICATION r ACTOR frequency times 8.
CURREN T DRAI N 500 rna typic al .

HT-144 RECEIVER SP ECIfiCATI ONS : SENS ITIV ITY better t han .35uV for 20db quieting,
SQU ELCH THRESHOLD better than .25uV , STABILITY .002 tv p ical (depends on cry.,t.II ),
ADJACENT CHANN EL REJECT ION 60 db. SPU RIOUS RESPONSES down 70db. F I RST IF 10.7
Mhz SE CO ND IF 455 KhL FILTER 4 pole monoli thic 10 ,7 Mhz crvsral. D JSCRI~lIN ATOR prctuncd
ceramic 455 KhL. BANDWIDTH 15 KhL at 3db points. C RYSTAL 45 Mhl parallel at 20pf. CRYSTAL
FORMULA receive freq ue ncy minus 10 .7 divided by 3. AUDIO OUTP UT .Sw tvpical. CU R REN T
DRAIN 10 rn a squelched, 100 rn a o n voic e peaks.

ACCESSOR IES : "Ru bber Duckic" Antenna ( Inclu di ng BNC Connecto rs and Ad apt or ]
Nicad Battery Charger , , , .. , , , , , .
Scaled 12V Nicad Bat tcrv Pack " .. , " , .



TX-50. TX-144B and TX-220B TRANSMITTER KITS

--

~I EASUR ES ONLY 2" X 6" X I "

A o ne watt exciter using four RF transisto rs , two diodes, and one integrated circuit. The RF transistors arc
opera ting well below their rat ings allowi ng long keying peri ods without damage. The exci ter may be used alone
as a transmitter or with our PA Series amplifiers for J

• Nominal output 1Y2 watts
• Deviat ion adjusted to lOKHl

• Ie audio with clipping and active filter

• All spurious out puts down 30db or more

• Temperature compensation crystal trimmer

• Zener regula ted oscillator
• Uses read ily available 12, l Lor 18 MHz crystals (13MHl

for 50, 18MHl for 220)

15 or 25 w.r t t st.n ion . Some of the fea tu res are:

• All tun ing coils prewound
• Predrillcd and tinned G·] 0 Circuit board

• Easily built and tuned in one evening
_ Mu lt i-channel option available with addition of CD-2

crystal deck

• Will easily drive our 15 and 25 watt am plifiers to full

output

TX-432 TRANSMITTER KIT

MEASURES ONLY 2" X 8 " X l'

All tuni ng coils prewound
Predri l1cd and tinned G- IO Circu it board
Easily built and tuned in one evening
Mu lt i-channel opt ion avai lable wit h addi tion of CO-2
crystal deck
Will easily drive our 10 watt am pli fie r to full out put

A one watt exciter using fi ve RF transistors, two diodes, and one integra ted circ ui t. The RF transistors are operating well
below their ratings allowing long keying period s withou t damage. The exciter may be used alone as a transmi t ter or with our
PA432/10 amplifier for a 10 watt station. Some of the features are :
• Nom inal out pu t 1 watt _
• Deviat ion ad jus table to ±10 KHz •
• IC audio with clipping and active fil te r •
• All spurious outputs down 30d b or more _
_ Temperature compensation crys tal tr imme r
_ Zener regu lated osci llato r _
_ Uses read ily available 18MHz crystals

neer~n.
}20....-ATERST. { B I'GHA\4 TO /li . /Ii. ~· . Il90 1 Phon. fl07·12}·957 4



INEXPENSIV E A ND UNIQUE MODULAR CONCEPT

• Perfo rmance equa l to commercial equipment

• Moni tor receivers

• Repeaters: using our transm itter, 15 or 25 watt ampli fi er
and COR modules

• 10 cha nnel au to-sca n receivers: using o u r SC-l scanner kit
and CD·1 crystal deck

• Tranceivers using our transmitter module

•,

RECEIVER KITS RX-28C, RX-50C, RX-144C, RX-220C
RX-432C

RX 144C SCHEMATI C

All Receiver kits are du al co nversion with squelch and COR outpu t. They may be tuned to any 4 Mhz seg
ment between 30 and 230 Mhz. (Coi l data is supplied for 30-60, 144- 170 and 220-230 Mhz bands.)

RX.I44C SPECIFICATIONS : SENSITIVITY .3uV for 20db quie ting. SQUELCH THRESHOLD .2uV.
AUDIO OUTPUT 2 walls. STABI LITY better than +.002. IM AGE REJECT ION 60db. SPURIOUS RE·
j ECTI ON greater than 60db. IF REJECT ION 80db. FIRST IF 10.7 Mhz. SECOND IF 455 Khz. BA ND·
WIDTH I S Khz at 3db, 60 Khz at 30db (40 Khz with optional 4 pole f ilter). CRYSTAL 4S Mhz parallel at
20pf (HC/25U holder),

A 10.7 MHz amplifier and 455 KHz converte r using two
IC s. A crys ta l fil ter insures exc ellent image rejection .
Over-all gain is better than 50DB. The 11 .155 MH z crysta l
is supplied with the kit.

FM455A
A 4 55 KHz IF amplifier, limiter, FM detector , and aud io

pream plifier using two IC s. Double IF cans insure a sharp
IF response . Aud io limi ting starts at 20 microvolts and a 5
KHI deviation signal will provide over 1 volt out put.
Ind udes a level detection d iode for signal strength test
point or tun ing indica tor.

AS2
An IC audio amplifier with squelch. An input of.1 volts

will drive a 4·8 ohm speaker to two watts. The noise
operated squelch circuit gates t he audio am plifier to
provide posi tive squelch action.

Each mod ule measures 1Yir X 4 . The ove rall di me nsions
are4X6.

••
·NOTE: RX 50 & RX ! 44C will give adjacen t channel relecucn o f 70

DB with (he optional 4 pole f il ter RXCF

RF·50C
A high gain low noise fro nt end using a J FET RF stage

and dual gate zener protected MCS FET mixer. The co ils
tune 40-60 MH z with the Capacitors normally supplied.
3045 MHz coverage is avilable o n request . The RF 50
makes an exce llent low band converter (See our Model C-50)

RF·144A/F
RF·220A/F

A high gain low noise front end using d ual gate zener
protected MOS-Fets. Nom inal 40D8 gain. (slightly less on
220) Makes an excellent conver ter (see ou r models C·l44
and C-220)_

IMAGE REJECT IO N

AD jACENT CHANN EL RE JECT ION

A r 30 KHZ

: C I0 7 f I .... 4~:>A ". I

I I I
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REPEATERS
RPT-50, RPT-144B, RPT-220B and RPT-432B

.w. 'ii' ! !.

I
.-

Why make do with a converted Mark II Gizwach i when you ca n get a com ple te repeater design ed for Hams
by Hams, AT A PRICE YOU CAN A FFORD. The RPT 144B, RPT 220B and RPT 432 arc sclf-contained e

all so lid state machi nes. Conservativel y rated , high qualit y, com po ne nts deliver EXCELLENT RELIABIL
ITY. Careful conside ratio n has been given to both interfacing and cont ro l flexibilit y.

The Models RPT·50 , RPT·144B, RPT ·220B and RPT·4 32B arc supplied as comple te repeate r sys tems. The
rece iver, tran sm itter , cont rol circu itry , C. W.ldentifier & 115 /230 Volt AC power supply are a ll con tai ned o n
a st andard rela y-rack panel and chassis un it. For most ins tal la tio ns a user su pplies AC power an d sui tab le
ante nnas with 50 OHM coaxial feed (PL 259 fi tt ings). Ex terna l connec t ions fo r autopatc h, tone control, etc.
are provided . Built-in ident ifier program med w ith up to 159 b its. Automat ic eme rgency batt ery power
changeover capabilit y.

MODEL
RPT·SO _
RPT·1 44B
RPT·220B
RPT-432B

• •

FREQ UENCY
RANGE

4SMHz - SSMHz
. 140 MHz - 170 MHz
. 210MHz - 240MHz
. 430MHz - 470 MHz

CIRCU ITRY : All Sol id State
NUMBER OF CHANNELS : 1
INPUT VOLTAGE : 115 j230V AC 50-60HZ or

12-1 4V DC
CI RCU IT PROT ECT ION : 5 AM P Fuse
DIMENSIO NS: Panel - Sta ndard 19" x 7" Rack

Depth beh ind panel 11 %"
WEIG HT : 21 puunds
SH IPPING WEIGHT : 24 puunds

T RA NSMITTE R
POWER OU T PUT:

RPT SO· 20 Watts (in to 50 O HMS)
RPT 1448 - 15 Watts ( into 50 OHM S)
RPT432B -10 Watts (into 50 OHMS )
a) All harmonics d ow n 400B RECEIVER
b) O ther spurious outputs do wn by more t han SENS IT IVITY : .3uv for 2008 quieting

500 B Squelch sensit iv ity (t hresho ld) .25uv
MOOULAT ION: Aud io processing with pre-c lipping SQUELCH TYPE : No ise
pre-em phasis MOD ULAT ION ACCEPTANCE ba ndw idth : +

a) Aud io cl ipping: 60S per octave 7!hKHZ
roll o ff above 3 KHZ SE LECT IV ITY : 7008 adjacent channe l rejection

b) Devia tio n: Ad justable u p to 7K HZ (30K HZ)
Factory prese t to 5 KHZ AUDIO POWER OUTPUT : '2 Watts (min imum) to

c) True FM panel speaker
FR EQU ENCY STAB I LI TY : .000S%w ith com rner- FREQUENCY STABI LI TY: _OO05% wi th commer-
cial spec. crysta ls (supplied only in wired & tested c ial spec. crystals (su pplied only in wired &
units) tested units)

Standard on both Kit s and Wired Repeaters Helical Resonator, (No Hel ical Reasonato r wit h RPT-50), PTT
Dynamic Microphone, 4 Po le Crystal Filt er, Po wer Su pply includes fold bac k cu rre nt li m iting and over
volt age p rotect ion as well as 110V/220V AC input.

en



REPEATER ACCESSORIES
(SUPP LIED IN REP EA T E R K ITS AND WI R E D AND T E ST E D U N I T S )

•. --

2 " IN ~ 4" L ~ 1,25 " H
. -CWID ;> 75" W • 6 7 5" L • ' " H

THE COR2 IS A COMPLETE CONT ROL MODULE DESIGN ED FOR USE
WITH T H E RX SERIES OF RECEIVERS CO R RE PEATER CONT RO L. THE
CO R2 REOUIR ES LOG IC 0 OR GROUN D T HE P.T.T . LI NE. THE RE IS AN
AD JUSTABLE SQUELCH TA IL T IMER . 1 TO 5 SECONDS. ALSO INCLUD ED
IS A T IME OUT CIRCU IT WH ICH IS FIELD CHANGEAB LE FROM Y, TO 3
MI NUTES.

TH E CWID IS A 158 BIT FI ELD PROGRAMMABL L CODE IDLNT IFIER
WIT H BUI LT·IN ADJUSTABLE T IMLR, TONE , VOL UME, AND SPEED
CONT ROLS. THE TIMER 158 BIT DIOD E MATRIX MAY BE PROGRAMMED
WITH TWO SEPARATE MESSAGES. REQUIRES 5 VOLTS AT 200 mA o

OPTIONAL REPEATER ACCESSORIES
(M A Y BE A DDE D TO KITS AND W IR ED A ND TESTED UNITS)

10-3

The TD-3 is a phase lock loop, two funct ion
remote switching decoder with latch. I t is fully
compatible with standard T ouch T one input or
may be easily ad justed to non-standard or to
two-tone sequential operat ion.

The TD-J has both TTL and open collector
output. This allows interfacing with the RPT series
of repeaters or to drive an externa l relay.

Complimentary outputs are available from the
latch to simp li fy in terfacing. The TO-J operates on
5 VDC. Dimensions are 2 1/2" x J J/4" x 5/8"
high.

TS-l

The T5-1 is a microminiature con t in uous tone
squelch encoder-decoder. I t is avai lable in standard
tones from 67.0 Hz - 203.5 Hz. Included on the
board is a high-pass lone rejection fi lte r. Decoder
sensitivity is better than 10mV RMS , bandwidth,
±2 Hz max limited. Frequency accuracy is ±.25 Hz,
frequency stability ±. l Hz.

The TS-l encodes con tinuously and simultane
ously duri ng decodi ng, independent of mike hang
up, and the TS·l is totally immune to RF.

The TS- l is 1.25" x 2.0" x .65" high and
operates on 6-16 VDC, unregul ated at 3-9 rn a.

neer.ns
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PA SERIES POWER AMPLIFIERS

(~
I

Power boosters for 2 meters or 220 MHz. Solid state Class C using balanced emitter transistors for
long life and high SWR protection. For FM mobile or fixed operation.

PA 144/15 and PA220/15 WATT POWER AMPLIFIERS

SPI CII ILA IIONS : POWLR (,AIN; 12 db nominal . INPUT POWER ; 2 \\ .ilb OM'-., INPUT
VOLTA( ~I ; 12 10 J·t \O I!., DC ncg.u ivc grou nd, l NPUT CU RREN T ; 4 amps ruax .. STANDBY
(U RR I Nl: \ inu.ll l". insi.l!ll ifk.llll , INS I: RTl O N LOSS; k .,,, th an 1 db on receive, DU TY CYCLE ;
50 •If lc-......

K it l..on,i ... l v 01 dlilkd g,l,t,>., PC Bo.nd. hc.n ..inl.. .uul .rll co m pu nc m ....

PA 2501 H (Kit or wired and tested ) PA144 /25 (Kit) 25 WATT AMPLIF IERS

s r i CIIICA IIONS - POW I R (;A1N ; 15 db nom in ..d, INPUT r U WI" R; 4 \\.111:> mav.. INPUT
CU RRI 'Nl ; 7 .t rH lh m.o. . Com plet e Kit con ... i... l ,> 01 dr ill ed 1-:1 .1 ...... PC Board, heat sin". • all cu m
puncruv. 1..1'>t', UJ l1ll t 'L!O I ,> .md solid vt.uc au tc ru .uic swit ching.

PA4010H (Kit or wired and tested ) 40 WATT AMPLIF IERS
t\ one vt.tgc '2 Mc rcr .nnplificr with 6 db gain . 10 \V ,l lb input

swi tching. c.tsc included [s.rmc ,I'> PA 150 1H)
40 w an , ou tput. Rcl av

HIGH POWER RF AMPLIFIERS
Pow er boosters lor 2 meters. Class C using bala nced emitter t ransistors

fo r long li fe and high SWR pro tection. Fur FM mobil e or fixed operation.

PA 140 /1 0 5·15 wall '> in for 100-150 watts out @ 13.6 volt s
Typicall y 140 waus for 10 watts in

PA 140 /30 15-40 walt '> in for 100-1 SO watts out @ 13.6 volts
Tvpicallv 140 wat ts for 30 watts in

INPUT POWER: PA 140/10 .. 5to 1S watts PA 140/30 ..1St040watts

INPUT VOLTAGE : 12 to 14 vol ts DC negat ive ground

NOMINAL INPUT CURRENT: PA 140/1 0 .. 22 Amps

PA 140/30 . . 18 Amps

STANDBY CURRENT : Virtually insigni ficant

INSERTION LOSS: Less than I DB on receive

DUTY CYCLE : SO% or less

RF sensing relay switched

DIMENSIONS : 7" )1, 10-1/2" x 2-7/8"

WEIGHT : 4 lbs.

POWER GA IN , PA 140/1 0 . . . . 1208 PA 140/ 30. . . . 70 8

• Broad band
• High efficiency

• All sol id state
• strip line design

UP TO 150WATTS
OUTPUT

en••neer.n.
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BLUE LINE HIGH POWER RF AMPLIFIERS

Don't sacrif ice max imum power outpu t
and high eff ic iency for linearazation. The
8 LU E LI NE offe rs you the best of both
designs. The BLUE LI NE amplifiers are
engineered using the latest sta te of t he
art strip line tech nology. This design tech 
nology means effic ient broad band output
with a very high degree of mechanical
stability.

Vhf .....nee...n. is the only name
you have to remember when it comes to
V HF or UH F amplifiers, just look at the
variety available.

FEATURES

• High efficiency means low current

drain.

• Broad band design (no tuning),

• Direct 12 volt DC operation.

• Indicator lam p s for O n/Off an d

FM/SSB.

• Relay switching (allows you to

put amplifier in or out o f ci rcui t

at the fl ip of a switch).
• Insertion loss of less than 1 dB.

• One year l im it ed warranty on

parts and labor.

POWER POWER

MODEL FREQUENCY EMISSION IN PU T OUTPUT

BLB 3 / 150 45 55MHz CW-FM -SSB/AM 3W 15 0 W

BLC10170 140-160MHz CW·FM-SSB /AM 'OW 'OW

BlC 2/70 140-160MHz CW·FM-SSB/AM 2W 'OW

BlC 10 /1 5 0 14 0-1 6 0 M Hz CW-FM-SSB/AM ' OW 150W

8lC 30/ 150 14 0 -1 6 0 M Hz CW-FM-SS8/AM 30W 150W

BlO 2/60 220·230M Hz CW-FM·SSB /AM 2W 60W

810 10 / 6 0 220-230M Hz CW-FM·SS8 /AM ' OW 60W

BLD 10 /1 20 220·230M Hz CW-FM-SSS /AM 'OW 120W

BlE 10 / 4 0 420-470M Hz CW-FM-SSB/AM ' OW 40W

BlE 2 /40 420-470MHz CW- FM-SSB /AM 2W 40W

BLE 30/80 420-470 CW-FM·SSB /AM 30W BOW

BLE 10/80 420-470 CW-FM -SSB /AM 'OW BOW

ens.neer.ns
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SYNTHESIZER \I
A 2 METER FREQUENCY SYNTHESIZER

•
e

synthesb:et JJ

Till' Svn thcsivcr II i.. .J. I .... U meter freq uency
wr uhesizer.
Freque ncv i.. adjustable in 5 KHz steps from
140 ,00 MHI 10 149.995 MHL with its digita l
reado ut t humb wh eel swi tchi ng. Transrnit off
'>l'b arc digitallv prnar.muued on a d iod e mat rix .
,111(.1 em ra nge from IOU KHI to 10 MHl. Nu ad
di tiona l cornponcmv arc ncc css. nv!

FEATU RES SPECIFICATIO NS

" 101 HZ-

• I rcq uenc v: 140.000 149 .995 MHI
• Tran smit o ff sctv: Simplex . ..-6ooKHl, 600KHl

plus 3 additional field programmable o ffse t'>.
• Outpu t : 3 wlh [0 .1 50.... load
• Input voltage: 11 l,sVDC at .900 amps
• Sill': 8 " long:>. 5Yl" wide x 2\4" high

20.32CM )l, 13.97CM )l, 5.715CM
• Comp lete "'it including .111 electronics, crvvtal. th umb

whed switch , cabine t, etc.

.
e rfaced to mf)~t r i ~~ .
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Logic
• Maximum offset ver..a t ilit y -~ a~i1 y programmed to ,iny

IF and transmi tter o ffset betwee n IOOKHl and 30MH,
in even 100KHz increments [simple MARS modification
avaitaore) .

• Simple jumper wire change enables usc o n rig'> with 6-8
or 12 MH z transmit crys tals.

• All frequencies locked to one master crystal oscillator.
• 2 pole output filter on receive line.
• Virtually no measurable d ifference in spurious outputs

between crvs ta! or SYN II.
• Lockup time typical ly I SO milliseco nds

• Easilv int

NOTES I.W O
AN

OPT. R'" OUl ...
I I OR 2 2 lolHZ

eln terface shee ts availab le for most transceivers.

en ~neer~n.
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TRANSCEIVER AND ACCESSORIES

A COMPL ETE 10 CHANNE L SCANN ING TRANSCE IVER_

... , , '

«:>
TR X-50
TRX-144- TRX-220,
TR X-432

~-

, .

1 .2 5 " W ~ 4 " L ~ 2" H

1 .50"W K 4 "' L • • . • H

2"·W . 32!),' L K 1 50" H

SO SCANNER
THE SC3 10 CHANNEL SCANNER WITH PRIOR ITY CHANNEL IS

DESIGNED TO BE USED WITH OUR CDI OR CD3 (UHF) CRYSTAL DECK .
IT MAY ALSO BE USED WITH ANY RECE IVER IN WHICH ONE SIDE OF
THE CRYSTAL IS AT RF GROUND. OIHER CIRCUIT CON FIGURATIONS
WILL REQU IRE MODIFICAT ION OF T HE OSCILLATOR CIRCUIT IN
ORDER TO ACHIEVE PROPER OPERATION OF TH E SCANNE R. TH E SC3
REQUI RES A LOGIC 0 TO STOP THE SCANNING FUNCTION .

CDl
THE CDI IS A 10 CHANNEL RECEIVE CRYSTAL DECK WHICH IS DIODE

SWITCHED. IT WAS DESIGNED TO INTERFACE WITH THE CD2 BY ITSE LF
OR IN CON JUNCTION WITH THE SO .

CD2
TH E CD2 CRYSTAL DECK IS DESIGNED TO PROVIDE MULTICHANNE L

OPERATION FOR TH E TX SERIES TRANSM ITTERS. IT FEATURES AN
EXTRA SET OF CONTACTS THAT MAY BE WIRED TO THE CD I OR CD3
CRYSTAL DECK FOR 10 CHANNE L TRANSCE IVE. THE EXTRA POS ITION
MAY ALSO BE USED TO SW ITCH L.E.D. INDICATO RS. THE SWITCH HAS
11 POSITIONS. THE ELEVENTH POSI TI ON IS PROV IDED TO ACT IVATE
THE SC3 AUTO SCAN MOD ULE . EACH CRYSTAL HAS A T RIMM ER FOR
NETTING.

CD3
THE CD3 IS TH E SAME AS TH E CD I EXCEPT IT USES LOW LOSS PIN

DIODES. THIS DECK IS NE EDED FOR 432MH Z EQUIPMENT.

TRCl
PRE DRILLED & PUNCHED CASE ONLY

TRC2
• THE TRC2 IS A PR EDR ILLED AND PUNCHED CASE TO BE USED IN

CONJUNCTION WIT H OUR T X, RX, CDI, CD2, SC3, AND PA MODU LES.
TH E TRC2 INCLUDES ALL ACCESSORIES NECESSAR Y TO INT ER FACE
TH E MODULES. VOLUM E AND SQ UELCH CONTROLS , KNOBS , SPEAKERS ,
GR ILL CLOTH, ANTEN NA CONNECTORS, TR RE LAY, 10 L. L.D. 'S,

,,,.. _, . tt" • 3' H PULL-UP RE SISTORS, MOUNTING HARDWAR E. AND BAS IC PLANS.

MICROPHONE
2,000 OHM DYNAMIC MIKE WITH P.T.T. AND COIL CORD .

en.~neer~n.
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PS-15C, PS-25C and PS-25M POWER SUPPLIES

PS-25 C

PS·15C

• Over-voltage protection crowbar.

• Electrostati c shie ld for added t ra nsie nt surge
protectio n.

• A Ioldback output limiter operat es for loads
ou ts ide of the operating range.

• lscla ncn from ground. The c ircuit is isola ted
from t he use and gro und.

• 115/220 volt input - 50 /60 cycle.
• Units are facto rv wired fo r 110 volt AC, 50/60

cy cle po wer. A simple jumper will reconfigure
the input for 220 vo lt AC, 50/60 cycles.

• T emperat ure ra nge - o perating : 00 to +550 c.
• Blac k anodized alumi num finish .

Look at th ese features:Ripple:
50 mV at 10 amp s

We igh t:
13 pound,

Size:
11 -1/4 " x 5· 1/2" x 4·3/4 "

Ripple :
50 mV at 20 amps

We ight :
22·1 /2 pounds

Size :
12-1 /4" x 6-3/4" x 7-1/2"

PS·25C SPECIF ICAT ION S
voltage Out put :

adi u.. table between I O·l SV
Load Regulation :

2% from no load to 20 amps
Current Output :

25 amps intermittent (50% d uty cycle)
20 amps contin uous

PS·15C SP ECIF le ATlONS

Voltage Ou tpu t :
adjuvt.r ble betwee n 12·14V

Load Regulat ion :
2% from no load to 10 am ps

Current O ut put :
15 am ps intermittent (SOOA, du ty cycle)
10 amp.. continuous

The PS·25M is the same as PS·25C with added output voltage

and cu rrent meters.

PROTECT YOUR EQU IPM ENT. Fu ll vol tage and over curren t protec
tion ! Now o ur best selling high current amateur power supplies arc even
better . The PS-15 C and PS·25C are well filt ered an d regulat ed power
suppli es. Top qua lity components insure optimum reliab ilit y . LOOK AT
THESE FEATURES : .- -

PS-3012 POWER SUPPLY

A commercial versio n of the PS-25C wi th twin heat si nks for heavier duty an d higher ambient
opera t ion.

SPEC IF ICAT IONS

OUTPUT VOLTAGE
OUTPUT CURRENT
REGULATION
OUTPUT RIPPLE
T EMPERATURE RANGE
OVE RVOLTAGE

PROTECTION
OVERCURRENT

PROTECT ION
SHORT CI RCUIT

CURRENT
INPUT VOLTAGE

SIZE
WEIGHT
FINI SH

Adjustable, 11 -1 5 VDC
30 amps maxi mum
Better than 2 percent
50MV pk-pk maximu m
()o·60OC operating
Built in OVP crowbar

Fcldback current limiting at
30 amps

2 amps maxi mum

105-120 or 208-230 at
50-60Hl

13\4" L X 7 1/8" W X 6 5/8" H
25 lbs.
Black an odized al uminum

neer~n.
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PART #

ORDER FORM
PRICE EXTENSION

NAME TOTAL _

ADDRESS SHIPPING (see bel ow) _

CITy NYS RESIDENTS-SALES TAX _

STATE ZIP TOTAL ENCLOSED _

MASTER CHARGE OR
BANKAMERICARD NO. BANK NO. EXPIRAT ION DAT E _

SHIPPING INFO RMATI ON : All shipments are F.O.B. Binghamton, N.Y. 13901. Shipmen ts wi ll be made
by the most convenient met hod. Please include suffi cie nt funds to cover ship pi ng and hand li ng. Allow
$1.00 for COD charge. F igure shi pping charges on a minimu m weigh t of 2 poun ds per unit with t he
excep tio n of the fo llowing:

PS 15C - 13 Ibs.
PS 25C - 25 Ibs.
PS 3012 - 30 Ibs.
Repeaters - 25 lbs.
TRX 144,220,450 - 6 Ibs.
DPLX 144,220 - Shipped freight col lect.

MIN IMUM O RDER: $5.00

T ERMS : C.O .D., cash or check with order. We also accep t Ban kAmer icard and Maste r Cha rge.

CLA IMS: Not ify VHF and the carrier of damage within seven (7) d ays o f rece ipt of shipm ent.

RETU RNS: Obtain authorization from VHF before re tu rn ing any mercha nd ise.

PRICES AN D SPECI FICATIONS: Subject to change without not ice.

EX PO RT PRICES: Sligh tly higher.

VII, en.~neer~nSl Box S / 320 Water St ree t / Binghamton , N.Y. 13901 / Phone 607-723-9574
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Current-Saver

Counter Display

- - multiplex those LEDs I

indivi dual display digi ts. His
circuit is shown in Fig. 1. A
7492 binary counte r (or a
7490 decade counter with no
feed back) connected as a
divide by 10 counter is
continuously clocked by a 1
kHz signal from his count er
ti me base. Each of the 10
counter states is decoded by a
7442 1 of 10 decoder and
used to turn on a PNP switch
transistor connected in series
with the anode o f eac h 7
segment LED d igi t. Th is
results in each digit being
turned on for 10 per cent of
the time at a 100 Hi rate.
Notice that there arc no
dropping resistors in the
circuit . The only limits to
current flow arc the swi tc hing
transistors, the drive r IC , and
the LEOs themselves. This
allows most of the supply
voltage to be dropped across
the LED resulti ng in excellent
efficiency .

Well, a ll th is is good, bu t
as fa r as I'm conce rned it
doesn 't go qui te far enough.
If the LED d isplay is the
most power hungry co mpo
nen t in a counte r, its drive rs
(7447) come in a good se
con d. Each one of those little
beasts consumes at least 265
mW. (In comparison, a fu lly
lighted 7 segment display
dissipates around 420 m W, 'I

7490 abou t 160 mW, and J.

74 75 approximately 160
mW.) Wit h eight 7447s driv 
ing eight digits (as in the
WA1 UFE counter) tha t's a
to tal of at least 2 .1 Watts

Bob Hart K7YGP
6 22 West 4th St.
Medford O R 97501

Fig. 1. WA 1UF£ display strobe.
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current limiting resistors are
needed in series with the digit
segments. Without series res is
toes, there is less power
wasted in heat, so power
requirements are less.

Back in the December,
1976,73 [p. 140), WA1UFE
wrote an article describing
(among other things) how he
reduced the to tal current
requirements of the LE D
display in his counter by
seq ue n t ially strobing the

P r obabl y one of the
grea test d ifficult ies in

building a counter or any
thing else that has a digital
display is providing the large
amount of current necessary
to run the display and drivers.
The easiest wa y to minimize
thi s problem is to turn on
onl y o ne digit at OJ. t ime in a
sequent ial fashion at a rate
fast enough to e li mina te flick
er. If the duty cycle is low
enough (ON time small in
relation to OFF time ), no
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BCD inputs from the 7475
latches, I will resort to a tri ck
that wilt undoubtedly cause a
few designers to cringe. It
does not follow the teachings
according to Te xas lnst ru
mcnts, but it does work .
Anyway, each BCD coded
signal is a pplie d to the inputs
o f a 7400 quad NAN D a nd
a ll the like outputs o f t he
seve ral 7400s a re wired toge
t her. Data switchi ng is accom 
plis hed by turn ing on the Vee
to t he desire d 7400. The
com plete multi plexed d ispl ay
system is shown in Fig. 3.

Unfortunately, th is circui t
will not wo rk for all displays.
The problem is t hat t he ou t-

\

r----' OUT' '"I ~" --\I 749211U2 m 'ro,
I SCA N N( ~ I! 15[ ( fOG I) I 2N~'l{)<>

I I '"I I _I
I I .,00
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Fig. 2. Display and driver strobe.
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necessary for the entire sys
t em ! All that is needed is a
way to switch the 7447 to
each BCD outpu t and each 7
segment LED in sequence.
This switc hi ng system (called
a rnultiplexcrl] is not as
difficult to accom plish as it
sounds. The PNP switches
that were used in th e original
stro be system are now recon
nected to t he d igit anodes
and all of t he like segme nt
cat hodes arc co nnected in
para lle l (a t o a , b to b, ct c.)
to the outputs of t he 7447.
This effec tively con nects one
digit at a t ime to the 7447
d river.

In o rder to switch t he

Fig. 3. Multiplexer for common anode LEOs. All transistors
2N3906 ur equivalent. Note - inputs to F400 multiplex
switches are inverted data.

r- - --....." .'"'"'_--,_.-!,!.~_.-__~I 7.921 l-
I 744 2 I OUT 2

1000 " " .. _---.,1$ ' AN ..~~ , ETc i __L~~~~~~=~:------lJ IF,,.,, I t
I IL J

Start ing fro m Scratch

This sec tion is no t re
q uired reading unless a) you
e njoy modify ing pro ject s t ha t
a re al ready worki ng fine , b)
you t hi nk it 's t ime t o start a
ne w design, c) you won der
when t he heck I'm goin g to
say so me th ing abou t multi
plex ing, o r d) you wan t to
put off takin g out the garbage
for a fe w more min utes. A
littl e t hought about th e last
desc ribed ci rc uit sho ws that
since only o ne 7447 is used at
a ti me, only one shou ld be

th an 10 per cen t) du t y cycle.
As shown in t he sc he matic,
t he line driving t he blanking
inputs shou ld be bu ffere d by
7404 inverters since the
BI/RBO node re presen ts a
load t hree times that o f a
nor mal TTL input (now why
did t hey go a nd do t hat ?).
One inverter shou ld be capa
ble of dr iving three blanking
inputs . Three bu ffer s
(inverters) are needed to drive
the eight digits of the coun
ter. Using this circuit with a
MAN 1 display. the average
segment current is about 8
mA (5 per cent duty cycle)
giving brightness sufficient
for a brightly lit room. With
no signal driving the blanking
input, segment current is 16
mA average and results in a
very bright d isplay .

(424 mA at 5 V). Th at turns
out to be a fairly large contri
but ion toward heating your
shac k (at least for a sol id
state device l}.

So what can be done
about it ? There has to be
some way to te ll t he LED
which segments to displ ay for
which numeral. Ah-ha! he
savs. Since, when stro bing,
onl y one digit is on a t a t ime.
wh y not decode the 7
segment drive one digit at a
time? Th is way yo u ca n be r id
of the power load of a ll but
one decoder/driver. Again, in
the case o f the WA1 UFE
cou nte r, this would reduce
the driver power require
ments by a factor of 8. Fo l
lowing are two ways this
could be done. The fir st is fo
the person who has already
constructed a d isplay system
and doesn't feellike tearing it
down and starting over. The
second is fo r new design s an d
has the added advantage of
being less expe ns ive - only
one 7447 is needed for t he
entire d isplay .

The syste m fo r the exist
ing display is merely a modifi
cation of d isplay strobing.
Whe n a digi t has been t urned
off by t he st robe ci rc ui t ry
(which is 90 pe r cen t o f the
t ime ), its driver is just sitting
the re twiddlin g its o pe n col
lector outputs. So why not
turn it off too? Th is ca n be
done by swi tc hing t he 7447
Ycc in t he same ma nner as
was do ne for th e LED anodes
(see Fig. 2) . If you are al
ready strobing your digits,
t he dr iver as well as the digit
can be strobed by reconnec t
ing the PNP swi tchi ng transis
tors to t he indivi dual 7447
Vee pins. T he LED anodes
are then connected d irect ly
to the 5 volt bus. If you feel
the display is too bright, an
easy way to halve the bright 
ness is to connect pin 4 of the
7447 (blanking input - called
the BI/ ROO node in the
literature ) to the 1 kHz signal
that drives the st robe coun
ter. Whenever this signal is
low (and it's low half the
time that any digit is on) the
7447 output is blanked, re
sult ing in a 5 per cen t (rather

••



Fig. 4. Multiplexer for common cathode LEDs. See text far
transistor types. Inputs to F400 multiplex switches are
inverted data.

put of the 7447 ca n only si nk
20 m A per segment. This
means that if you have 8
digi ts t he average cur rent per
segment cannot exceed 2.5
mAo The resistors (sorr y) in
the segment lines serve this
current limiting purpose. This
would probably work fine for
the smaller displays or possi
bly th e newer high efficiency
types (HP 5082-7650 - I
don 't know where to get
them ). For com ple te flexibil
it y , th e segment driver
sho uld be able to sink a
max imum of 200 rnA. That
would all o w ten digits at 20
mA per segment. The obvious
way to do this is to add
e xte rnal transistors to the
segment driver lines . An
additio nal disadvantage to
this is that thi s circuit will
onl y drive commo n anode
LED displays. Take a look at
the ads in th e back of this 73
and you will find that t he
inexpensive displays that

were o ri gina lly designed for
calc ulator.., clocks, and m ulti
plexed opera t ion are almost
all com mo n cat hode types.

Since we are star ti ng from
scra tch in this section, we
might as well design the fi nal
display driver fo r common
cathode displays. It shoul d
also be capable of dr iving up
to 10 digits a t 20 mA per
segment (look at Fig. 4). One
additional feature is a one
..hot (74122) tied to the
blanking input of the 7447.
This allows variable display
inten..ity by changing the
amount of time the digits are
strobed on. Duty cycle of
each digit can be varied from
10 per cent (full blast) to less
than 1 per cent [alrno..t off).
If you don't want all this
versatility, then leave out the
74122 and connect the blank
ing input to the 1 kHz clock
as previously described. The
re..t of t he circui t is iust an
expansion of the previous

circuits. A 7490/74421 of 10
multiplex driver is use d to
strobe the dis play digit ca
thodes (through 0 1, Q3, O S,
etc.] and a t the same time
t urn on the requi re d 7400
mult iplex gate (through 0 2,
04 , Q6, ctc.]. An important
poin t is that t he 7400 gate
inputs are connected to the Q
outputs of the 7475 where
normall y data is taken from
the Q ou tputs. Th is is done
because th e 7400 in verts
signals applied to its inputs. If
no inversion can be tolerated,
usc a 7408 (same pinout but
is an AND gate rather than a
NAN D gate) as th e multiplex
gate . It will work the sa me as
the 7400 except that the data
will not be inverted.

Be cause we arc using
common cathode digits, the
outputs of the 7447 are
polari t y inverted by Qa, Qb,
Qc, etc . Transisto rs Oa, Ab,
etc., and Q1 , Q3 , etc., shou ld
all be capable of conducting
200 m A conti nuously (to be
on t he safe side). For the PNP
types (Qa, Qb] a Sylvania

ECG 159 or a Motor ola HEP
wou ld work wel l. An ECG
123 or HEP S0002 arc ideal
transis tors to use in the Q 1,
03, etc., slo ts. Q2, Q4, ctc.,
can be any silicon PNP tran
sistor. Actually, you could
probably use any silicon tran
sistors of the proper polarity
you happen to have for any
of the device... G ive them a
try - if the y get 100 hot to
touch, try something e lse.

The End

The re are a few more ways
to light a display besides jus t
connecting a 7 segment LED
to the tail end of a 7447.
While the o t he r methods
make things a bit mo re
complex, some of those help
control your electric bill and
others can reduce your parts
bill. So usc one of these
systems in your next (what
t he heck - rip that new
cou nter apart) project. If
anyone asks, you 'll be in a
pos itio n to bore them at
length about t he marvel s of
multiplexi ng. _
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Chaz Cone W4GKF
53 Old Slone Mill Road
Madella GA 30067

- - gaining peer respect

Instant QSO Recall

System

be ab le to fin d anyone of
them in less than four
seconds. And, it will never
occu py mo re space than it
does right now.

I put one QSO per line on
each card as I work a new
station. I record callsign,
name, QT H, date, band and
whether a QS L was sentI
received (a checkmark for a
QSL sent, a circle if one is
received). There is additional
room for other info if you
wish, and, if there is a lot you
want to write about a specific
contact, you can put an
asterisk on the line and write
paragraphs on the back of t he
card.

Hold it! Which card does a
QSO go on? I put the contact
on the card th at matches the
last two letters of the callslgn.
I chose the last two instead of
the first two, because this
gives a more normal distribu
t io n ; in many DX countries
you will f i n d catlslgns
grouped heavily toward the
fron t of the alphabet. See
how it works? As an example,
my "K F" card has everyone
on it that I've ever worked
whose call ends in "KF":
W7G KF, EA3 RK F,
WB6 NKF, and so forth. I
would be on your " KF" card.

That 's all there is to it.
When I hear a CQ (or call
one), I can locate the right
card as soon as I hear his
callsign , determine if we've
tal ked before, and come back
with his name in practically
no time. If it's a first contact,
I fill out his line duri ng the
QSO. You 've got room on a 4
X 6 card to put comments
like : "photography," "cars,"
"DX," and so for th on the
line, so that you can recall his
special interests on your next
QSO. If you are into Ten-X
hunti ng, county hunting, DX
chasing, or other subinterests,
you can tell instantly whether
this contact is a ne w one or
not.

It 's not much trouble to
maintain (really!), an d it's a
great memory substitute.

Get yoursel f a box, 676 4
x 6 cards, and a set of alpha
betic dividers, and snow your
friends! -

Take a break, solder all
con nections to this point, and
relax . Admire your han di
work (or you r wife 's). Insert
t he dividers into the deck of
cards in fro nt of each group,
so that there are 26 cards
behi nd each divider. See how
sym metr ical it a ll is? Psychol
ogists say that sym metry is
gra t ify ing.

There 's your ins tant-access
QSO file. It will ho ld more
than 20,000 QSOs, and you'll

Wit h a pen or penci l
(here's you r chance to be
creative) write "AA" in the
upper right (or left) corner of
a card. Make the letters com
for tab ly la rge, since they
sho uld last a li feti me and
your eyesigh t will no t always
be as keen as it is today - 3/8
to % inch high should do
nicely. In th e same way, put
"AB" on the second card,
"AC" on the third , and so
forth . By the time you're
through, the last card will be
lettered "ZZ" an d you r
writ ing hand will be very
tired. I act ually had my wife
do this letteri ng; it kept her
busy for a couple of hours
and she did n' t spend a dime
du ring that period - maybe
I've got something here after
all.

get a boot out of coming
bac k to a call with the ca ller's
name, li ke : " Hi, Brad. How
are things in Omaha?" It
blows his mind, usua ll y, an d
we end up d iscuss ing th e
system (and my phen omenal
" memory"). And , of course,
afte r 20+ years of doi ng this I
just can't sto p!

Most o f us who care about
such things have tri ed QSO
fil ing systems and abandoned
the m. If you fi ll ed out a 3 x 5
card o n every contact, you
wou ld soon have too many
cards to wareh ouse, much less
use to enab le fin ding any
particular contact qu ick ly.
And using a wh ole card is a
waste of space and mater ial
(in ad dition to being ecologi
ca lly u nwholeseorne}. So
what's t he system?

My system, an d I don't
cl ai m ori ginali t y, req uires
that you purchase 676 file
cards. I use 4 x 6 cards; you
might wan t 3 x 5 or even
bigger ones. You'll also need
a box in which to put th em
and so me alphabet ic dividers.
I bought all three items in a
stationery store (at todav's
pri ces the tota l bill is about
$14 .00) . T ry to get dividers
with mylar-reinforced tabs,
and index cards with lines o n
at least o ne side.

N o tice the ch oice o f the
word " gain" rather

than "ea rn" in the t itle of
this piece. What I' m going to
tell you about will dazzle and
amaze your friend s - and
hams all over the world . T he
technique is easy to imple
ment, costs very little, and
satisfies a craving deep with in
some of us to con ti nually be
"one up" on everyone within
earshot (or receiver-s ho t).

I've been a radio amateur
for nea rly 25 years, an d 1can
tell you the na me, QTH, and
other in teresting information
a b o u t anyone I've ever
QSOed - and I can find the
information in about fo ur
secon ds or less.

Now, I work with co m
puters every day, and I've
been interested in micro
processors ever since I saw
the first MITS ad - but if
you're th inking of a QSO fi le
application, I can beat any
affordable machine techniq ue
for under $' 5.00.

Before I tell you this
deceptively sim ple procedure,
let me exami ne with you why
someone woul d want to do
this. Why woul d you want to
store away and re trieve
quickly information abou t
radio contacts?

The reason I do it is that I
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1405 Richland Ave.
Metairie LA 70001

New PC Techniques

Unveiled!

- - dig out your old chemicals

required time is the same
regard less of the number of
boards be ing mad e. The next
steps involve exposing and
developing the PC blanks, and
finally etching the boards
themselves. If you have the
facilities, it may be possible
to etch several boards in one
tank . Th is mass production is
the main advantage to using
PC boards in the first place.
For the average hobbyist ,
however, the advantage of
mass prod uction has litt le
value , since many of our pro
jects usually involve only one
type of board at a t ime.

Also, if you are not fortu
nate enough to have a special
place set aside to make PC
boards, another disadvantage
becomes obvious. Each time
you want to make a board , it
is necessary to set up equip
ment, bei ng careful of chemi
cal spills and then putting
every thing away when the
project is com pleted.

Thi s can somet imes be
very annoyi ng, to say the
least. Especially when you
accidentally change the color
of you r kitc hen countenop
with a little fer ric chloride.

R egardless of how yo u go
about it , e tc h in g

printed ci rcuit boards can be
a chore unl ess you happen to
be makin g them co mmer
cially on a continual basis.
After all, when the ar twork is
complete for the first board,
making additi onal boards is
not all that difficult. The
same is true for any other
type of print ing process - the
first page is always the most
expensive.

However, if you are like
most hobbyists, you are not
interested in mak ing 50 to
100 identical PC boards.
Usually, you are interested in
building one circui t at a time.
This leads us to the basic
pro blem faced by all hobby
ists today - it takes as much
effort to make that one PC
board for your favori te pro
ject as it does for a manufac
turer to make fifty.

For this reason, printed
circuit boards for the casual
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builder of electronic projects
have become both a solut ion
and a problem. They are a
solution to red ucing the time
it takes to wire a circuit after
th e board is etched. They are
a problem due to the time
that it ta kes to etch the board
in the fi rst place . They are a
solution to minimi zing wiring
errors - after the boards are
etched. They are a problem in
that an error in the artwork
will be duplicated in all
boards etched from the orig
inal artwork. In th is case a
small error in the beginn ing is
multipl ied by the nu mber of
boards etched .

In this article, we will
review some advantages and
disadvantages of PC boards,
various tech nlcues available
tod ay, a few application
guidelines, an d the recentl y
introduced "Stamp It & Etch
It" product. Let's begi n wi th
some disadvantages of PC
board construct ion.

Disadvantages

Printed circuit boards (or
the etching of them) can be a
big bugaboo in any circuit
builder's life. If you have
etched boards before, you
already know why this is so.
In man y instan ces, you may
have discovered that it takes
much lon ger to etch the
board than it does to moun t
and solde r components on it.
While you were making that
discovery you may also have
concluded ano ther charac
terist ic of mak ing circuit
boards: Depending o n the
technique you use, it may
take just as long to make o ne
as it does to mak e 5 or 10.
Why? Well, whether you are
making 1 o r SO, you must
fi rst prepare the preliminary
layout, plan the location of
components, make the fina l
artwork , and, depending on
the process used, prepare a
negat ive or posit ive film.

Up until this point, the

Some Advantages

But before I paint too
bleak a picture of PC board
techniques, what are some of
their advantages? I've already
mentioned th at once they arc
etched, PC boards can save
you much ti me in wi ring a
circuit in addit ion to
minimizing wiring er rors. Al
so, once you have perfec ted a
layout and wor ked the bugs
out of a cri t ical rf circui t, the
resu lts can be dupl icated by
anyone following the same
layout.

For prototy pes and one of
a kind pro jects, PC boards
can also be very useful. In
most of these applications,
the film process is usually
bypassed by making the lay
out directl y on the copper
blank (using dry transfer,
resist pen or tape). This tech
niq ue can save much ti me in
getting your circuit from the
" pa per" stage to a finished
product.

In addition, new tech-
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special chemical, usually in a
spray can form. Thi s is usual
ly done in subdued light for
photographic purposes. The
coating must be uni form and
dried for a period of t ime.
Comp lete instructions fo r this
process comes with the
c hem ica ls you buy, so
we won't go into great detail
here. The remainder of the
process includes exposing the
sensitized board with the
mask ove r it, and developin g
the pattern . Then the board is
etc hed in the usual manner.

Eve n in my abb reviated
and once-aver-lightly di scus
sion of the steps involved, the
whole process seems a bit
complicated fo r most week
end projects. Then , when you
consider t he two to th ree
hour process time, it seems
there must be a better way.
Man y peopl e I have talked to
are turn ing more and more to
local, commercial PC fabrica
tors. Bu t here again, cost may
beco me prohibitive. Our local
PC house charges around $5
or $6 fo r a 4" x 6" board . In
many instances, the board
costs as much as all the
componen ts that go on it. Is
there an easier way?

4. Bishop "B" Neg draft
ing system and the photoposi
tive method. Both of these
meth ods have the advantages
of eliminating the pho to
process of developing a film
negative, but as a result they
are suitable fo r 1:1 artwork
only.

Basically , the Bishop " B"
Neg method produces nega-
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copy. With Mylar, I fi nd it
better to place the frosted
side up - si nce yo u can easily
write on th is surface.

The ne xt step is to t ransfer
the pressure-sensi tive pads to
the correct pl aces over yo ur
pencil layout. To remove
small pattern s fro m the back
ing, slip the blade of an
X-actoTM kni fe unde r t he
pattern and lift it off. Then,
using the knife blade as a
hold ing tool, position the
adh esive pattern over the art
work. If you happen to get
the pattern posi tioned wrong,
just slip the kn ife bl ade under
it, lift it and re-posit ion it.
Once the patterns have been
pl aced , a special black tape is
used for interconnections.

We now co me to the
photographi c step. If you r
layout is a 1:1 scale, yo u can
make a contact negative using
sheet film. This is recom
mende d only for photog
raphy buffs who have thei r
own darkroom . If yo u don' t
have a darkroom, the easiest
thing to do is bring it to a
photographer or a draftin g!
reproduction ho use and tell
them what you want. The
usual charge fo r making a
negative is two to three dol
lars. If the scale of your
artwork is other than 1:1, it
will be necessary to have the
ne ga ti ve reduced appro
priatel y.

Once yo u have a negative
of the circuit, it will be neces
sary to transfer the image to
the copper bl an k. First, the
copper is "sensit ized" with a
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Fig. 1. Block diagram of the steps required for each method.
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sheet form and are trans"
fer red to the co pper surface
by rubbi ng them off the sheet
with an o ld ball -po int pen
that no longer writes. Then
the conductor paths are made
using tapes of various widths,
dependin g on the circuit
req ui re ments. From this
point on, the board is etched
in the usual manner.

A variation to this method
is to tape the board com
pl etely with wide masking
tape. Then cut out the taped
areas where you want to etc h
the co pper away . The remain
ing masking tape will protect
the copper from the etchin g
so lu tion. This method is par
ticularly usefu l in rf circuits
where large ground pl ane
areas of co pper are desired.

3. Film negative method.
This is the standard in the
electro nic industry, since it
provides extre me accuracy
and high densi ty of complex
circuits. There are vari ous
types of d raft ing aids avail
able for many applicat ions.
For exam ple, there are tapes,
ta pe shapes, donut pads, di e
cut multipad figures (for tran
sistors, in tegrated circu its,
crc.], connector strips, and
many more. These pressure
sensitive drafting aids come in
the standard sizes of 1:1, 2 :1
and 4: 1.

Here's how to use them.
Start with a sheet of draft ing
paper with 0.1" grid lines.
After you have drawn your
layout to the scale desired,
lay a sheet of MylarTM or
clear acetate over the pencil

Present Practi ces

There are several ways to
make PC boards today. To
name a few of the present
methods : direct pen resist!
etch, dry transfer, film nega
tive, photopositive, Stamp It
& Etch It, and the patented
Bis hop Graphics met hod
called the " B" Neg draft ing
system. See Fig. 1 for a dia
gram of these methods.

1. Direct pen resist. This
is perhaps the most basic
tech nique and, for simple
circuits, is pro bably one of
the easiest to apply. Once
you have made a preliminary
layout sketch of the PC pat
tern , you si mply transfer it to
a clean PC blank wi th a
"resist pen." This is a felt
t ipped ty pe pen containing a
heavy lacquer that is unaf
fected by the ferric chloride
etching solution. When the
copper board is pl aced in this
so luti on, the copper is
removed wherever it is not
protected by the lacquer. In
effect, the li nes drawn by the
pen are the actual circuit
cond uctors on the comp leted
board.

2. Dry transfer method.
In this technique, pressure
se nsitive pads and ta pes
representing terminals and
connections are used. Once
the layout has been drawn on
paper, it can be transferred to
the copper blank using car
bon paper and ret racin g the
lines. An alternate method is
to draw the circuit in penc il
directly on the copper board .

Nex t, the pattern is pro
tected by ap plying dry trans
fer pads to the appropriate
areas on the copper surface.
These pads usually come in

niques are con tinually being
developed to make it easier
for the hobbyist to build elec
tronic devices. One new
development is the "Stamp It
& Etch It" technique, which
will be evaluated later in the
arti cle. This kit is actually a
set of rubber stamps consist
ing of TO-3 pads, IC pads,
component and edge connec
tor fi ngers. But, I'm getti ng
ahead of myself. More on this
later.



rive artwork whic h is used
with a nega tive photoresist.
By worki ng with nega t ive art
work directly, there is no
need to have a fi lm negat ive
made - thus saving you time
an d money . Another advan
tage to this system is that it
can be changed at any time
without the expense of hav
ing a new film negative pro
cessed.

Additional information on
this method can be obtained
from: Bisho p Graphics, Inc.,
20450 Plummer Street,
Chatsworth CA 91311.

An alternate method with
similar results is the photo
positive method. A positive
resist has been developed that
operates in reverse from the
standard negative resist. Once
your board has been sensi
tized with this positive photo
resist, you can use positive
artwork on Mylar or acetate
film directly to expose the
copper bla nk. In addi tion, no
highly volati le hydrocar bon
developers are needed as with
the negative resist. Instead,
only ordinary househo ld
dilu ted lye (sodiu m hydrox
ide) or caustic soda in water
is used as a develo per fo r the
posit ive photoresist.

As with th e Bi shop " B"
Neg sys te m, changes may be
made on the posit ive artwork
with ou t having to go to the
ex pense o f the photograph ic
process.

Although there may be
other suppliers of positive
acting photoresist prod ucts,
one company I am fa miliar
with is Tru mbu ll, 833 Balra
Dri ve, EI Cerrito CA 94530.

They have a complete line of
artwork aids, drill bits, and
copperdad boards, an d they
s poi l the hobbyist with
prompt shipments .

5. Stamp It & Etch It .
Always looking for new and
easier techniqu es. I noted an
ad o ne day for ACE Labora
tories (now Rainbow Enter
prises, PO Box 2366, Ind ia
napolis IN 46206). What
really caught my eye in the
ad was the statement, " ..•
reduces printed circui t board
artwork from 2 hours to 10
minutes . . ." Th is statement
and the fac t that the kit is
offered on a satisfaction
guaranteed basis was enough
for me to send them $10.00
to find out what it was all
about.

A few weeks later,
received my package and was
anxious to open it up. This is
what the kit contains:

(l) Individual rubber
stamps consisti ng of PC
b o ard co n nec to r
fingers, 16-pin dual in
li ne IC socket, 10-pin
r ound , B-pin round,
TO-5, TQ. 18, large!
small donut pad ;
(2) Resist in k (small
bottle);
(3) Ink pad;
(4 ) Resist pen (fe lt

mar ker type);
(5) Etching containers
(plastic bags).
Making a PC board with

this method eliminates the
p relimin ar y artwork and
photography. You me rely
stam p the component pat
terns direc t ly on the PC
board, use the lacquer pen to

connect the components , and
then etch the board . I used
this bas ic meth od to etch a
board contai ning 13 ICs, and
the res ults were fairly good.
However , as always, there are
a few precautions that can be
taken to insure that you ob
tain the results you are trying
to achieve.

The usual preparations of
the co pperclad board should
be made, such as a thorough
cleaning to remove any dust,
film or fingerprints. After
the PC board is cleaned and
dried, lay it aside and proceed
to prepare the stamps. This is
dor -e by inking the pad
sparingly with the lacquer
supplied. Only about a 1"
square area is required for
most jobs. Trying to ink more
than this will result in the pad
dry ing out before you are
fi nished with the board.

If you are using the stam ps
for the firs t t ime, ink them
well and prac tice on a paper
blo tter. This is necessary in
order fo r you to get the feci
of the operation - and also
to fill the pores in the rubber
stam p material. When you
fee l confi den t in usin g the
stamps, your next step is the
PC board itse lf.

I found it diffi cul t to pl ace
the sta mp exactly where I
wan ted it on the board " free
hand ," withou t it slidi ng and
smearing the ink, This pro b
lem was solved by using a
sma ll piece o f wood (1" x 2",
about 6" long) as a guide.
Just hold the guide flat
aga inst t he PC board wit h one
han d, whi le you slide the
rubber stamp against t he

guide until it rests fla t against
the copper surface.

Another variation to thi s
techniqu e can be used if you
have several ICs in a straight
row. Just temporarily clamp
the guide and circuit board in
a small vice alo ng the line of
the ICs. It's much easier to
prin t each IC along the sta
tionary guide, and you end
up with all components in a
relative straight line without
too much effort.

The IC patterns seem to
work out best. The first PC
board I etched with this kit
too k more than the adver
tised ten minutes. However,
the stamps do make it easier
to etch a board.

They also have another
feature which may have been
overlooked. Before you begin
to prepare a PC board fo r
etching, it's usually necessary
to pre pare preliminary art
work . This is the process of

de te r mi n i ng co m ponen t
placement and interconnect
ing lines, I have fo und the
rubber stam ps invaluable fo r
this phase of the process. In
the preliminary circuit layout
on par er, the stam ps are used
wit h an ordinary office- ty pe
ink pad . Th is is a great t ime
save r in produci ng profcs
sion al-loo king transis tor and
IC pin co nnec t ions. Th is
method is a lso much cheaper
than using pressu re-sensit ive
adhesive decals for the pre
liminary artwork. Bear in
m ind, however, that the
stamps do have limitations
and that the results depend to
a. great extent on how you
use them. •

DIGITRON 500 MHz PORTABLE

frequency counter
FEATURES

I Hz to o~r 500 MHz commercial
accuracy: Completely portable [3
poundsl; Has rechargeable Niead
batteries; Recharge operates from
AC /DC; Six diqit display with a three
digit carry; Small in size 2\4" x 4%" x
7'!.l"; Limiting circuitry; Less t han 50
mV sensitivity; Hi accuracy Inter
national 10 MHz tTystal; Easy to check
calibration; Counts down to I Hz.

Fully Guaranteed

MastBf o.argoJ BankAm... icard

Order- trom Dealer . or Direc:t From lATAH

COAKIT
P.O . BOX 101-A. DUMONT, N. J . 076211 ~

If & AUDIO CONNIClon I. ACCU SOIIU N
I .un UHF ..... Ie l U G llol)l' UHF ';<;1" U
I 101" UHf c~~..,. ."<;Ile .d• .,..., U .lli

fe.....le U .1lI I U&12. 'U UH~ .p! 'u IV"
5 U& II1 'U .0• .,.... 11 .211 1 U&'U 'U UHF ".10.. U .n
I U&IJ. /U od.".o. 11.211' U&l6GIU llIlC .... Ie U .1O
1 ' Ulno pu'~-<>" ) U&H,N 'U llIlC

U"~ ..... ' e 11.15 c~ ...'. fe l. U .•
2 'LlW UHf ."lOu U . IO I L1, ~ "I", A, t.
1 lolJII UH~ 'T' U-lilI ,0·1;.. UH~ lI.lli

AU InMS 'OI"AID - NO C.O .D.',
KE+TI:+ SEIIlD Fel HU CATALOG ,U.' T U

LATAH, INC. • Box 8128 . Boise, Idaho 83707
208-375-4305 . Dealer Inquiries Invited l6
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Edgecom Inc. proudly announces a totally new concep t in amateur radio: SYSTEM 3000, a computerized
two-meter transceiver that provides you with operational flexibility found in no other transceiver. Some of the
extraordinary features of SYSTEM 3000 are:

• TEN FRONT-PANE L·PRQGRAMABLE PRI ORITY CHANNELS fo r storage of f re
quency . t ransmitter offset, and ton e encoder/decoder mode/frequen cy .

• BUILT·IN SCA NNER for automat ic tuning in user-selected one or four MHz bands.
Scan speed 2.5 sec/MHz, adjusta ble pause.

• PRIORITY CHANNEL SI LENT MONITOR so y ou can operate on one fr equency whi le
monitoring another.

• TWO FREOUENCY TONE EN CODER/DE CODER provides two selectable, fu ll y
adjustable, su baudible tones for t ransmit and/or tone -coded sque lch.

• ANY TRANSMITTER OFFSET without additi onal crysta ls.
• AUDIO/VISUAL ALARM t o let yo u know wren the monitored priority channel is

occupied for when tone-coded squelch is activated.
• ADVANCED PLL SYNTHESIZER cove rs 144.000 - 14 7.9 95 MHz with full

push-bu tton t un ing.
• SUPERIOR RECEIVER wit h sensit iv ity , select ivity and intermodulation characteristi cs

that are mo re like military than amateur .
• POWER OUTPUT ADJUSTABLE TO 25 WATTS .
• EXTRAORDINARY WARRANTY. Every SYSTEM 3000 is warranted to be fr ee fro m

defects fo r two fu ll years , an d it is American made so servicing is no problem .
• SMALL SIZE . Designed for mobile and f ixed operation , SYSTEM 3000 is only 5.3

inches wide, 2.6 inches high and 11 inches deep.
• VERY COMPETITIVELY PRICED. Introduct ory price is o nly $499.

For more details on these and the other fine features of SYSTEM 3000, see one at selected dealers or
write to us for a brochure.

Edgecom Inc. 2909 OREGON CT.·A3
TOR RANCE CA 90503
1213) 533 ·0433 ".

t at



500 Ledyard St., Hartford CT 06114
203-527-1881

(1 block east of Wethersfield Ave. off Airport Rd.
Rte. 6)

See Ward W1WRQ - John W1JJR
or

Dave WA1H FE

HEAonUARTERS for 2M FM
Tempo VHF/ONE, SSB/ONE adaptor, Tempo
VHF amplifiers, FMH-2, FMH-5; Orake TR 33C,
AA 10, AC 10; Regency HR 2B, HR 312, AR 2, P
110 & crysta ls for all lines listed above.

FM GAIN ANTENNAS
For mobile, fi xed or portable operation by Cu sh
Cra ft, Hv-Bain, Antenna Specialists & New
Tronics.

ANTENNA STUFF
Open wire feedline - #18, #14, #12 ga. bare
copperweld wire - #14, #12 enamel copper 
insulators - W2AU batuns 1·1 or 4-1 - lowlo ss
coax ca ble - Rohn 25G towers & accessories 
Bl itzbug lightning arrestors - glassline guy - B&W
antenna swi tches - Belden 72 & 300 ohm KW
twinlead - Amphenol UHF & aNC connectors.

AMATEUR GEAR
Drake, Swan, Tempo. Ten-Tee, Oentron, Regency,
Mosley, Hy-Gain, CushCraft.

(Canadian Amateurs Send U.S. Funds Only)
F.O.B. Hardford

Please include postage

CONNECTICUT'S OLDEST HAM STORE

REACHING OUT
WITH

AMATEUR RADIO
Sea ttle WA
July 29-31 ,1917

CUSTOM TRANSFORMERS

HEAVY DUTY REPLACEMENT TRANSFORMERS'
Colh :IOS·1 Plo' o T..nolo.me, . .. . . .. . . . . . . . . • .. . .. . . . . . . • . , .......•.. $ lSO .OO
Colli 516F_2 ......., T.o".l", mo., ............•.. ............... .... , .... 95.00
Hun'o. 20008 1'10" T,on"on...o, •• , ..•.. , ..........•. ....••.•........... 125 .00
ETO A·770 1'1"0 T.on,to,mo, .. . . . . . . . • • . . . . . . .. . . . . . . . . • .. . . . . . . , ••... 125.00
Hon.y 2K 1'10'0 T,on,to. mo, . '" ........••••• 125 .00
Hon.v 2K·2 1'10'. T••".to.m••...•................. , ....•..•........... 155.00
H.n.v 2K·2A Pl• •• T•• ".Io,me, . , • . ................•.•.••....••.. . 135 .00
H ry 2K-4 PI• •• T. o to, m. , , .....•.•..••...• , 135 .00
H.n,v 3K ·A PI••• T..n,I",mo, . .. . . ... . . • . . . . • . . . . , ••..••. ............. l SO .00
Hoo.h M... ud., HX·10 T..n,lo.m., .•.. .••....•. .... , .....•..•......•. .. . 75.00
Don 058·100 T..nofo,me, ....•. ......• " , 15.00
N.honol NCL·2000 Po T. on,f o. mo, .........•....••••.... , 125 .00

SPECIALS
1" 0' . XFMR. 4600 VAC 0 1.5A ICAS 230 VAC 60 H. pri"""V . w,. 60 LB ., ••.. $ 195.00
PI••• XFMR. 3500 VAC 0 1.0A ICAS 230 VAC 60 H. p.i mory . W" 41 LB .. .•••• 125.00
Plo•• XFMR. 3000 VAC 0 0,7A ICAS '151230 VAC 50 HI p.i, W•. 27 LB ....•... 95,00
Plot. XFMR . 5000 VCT '" 0.8A CCS 1151730 VAC 60 H. pri. Wt. 4 1 L8 .. , •• ". 135.00
FIL XFMR. 7.5 VCT . 71A CCS 111 VAC 60 HI p,im• •y W,. 8 LII •• ........... 29 .95
FIL Chok. bihl., wound 30 AMP R F Fil.m.nt Chok. on 112x7 ,od ••..... .•• " . . B.95
DC Filt . , Chok. B.O Hy . 1.5 AOC , 150.00
DC Sw.nging Chok., 3D HV . 0.15A to 5 .0 H• • ' .OADC .. . . . . . .. • • . . . . • .. . • '00,00

*AII heauy duty replacement t ran sformers are elec t rically super
ior to original equipment(sJ . All transformer s are manufactured
to r igid commercial quality spedfirotions and each rorrles a 24
month guarantee !
Write toOO Y for a fre e q uotation on any transformer, Choke, or
saturable reactor.

Peter W. Dahl Co.
H15

l B2

4007 Fort Blvd . • EI Paso, T e xas 79930
T elephone (915) 566,5365 or (915) 751-4856 06



t he fi rst name i n sol id s tate ®

HR·312

INTRODUCES THE
VERSATILE
NEW

The Amphenol'~ 83-58FCP UHF
plug simplifies termination to RG
58 coax , With simple tools (just a
kni fe and pliers) and only three
parts to snap into place. there is
no fuss or fumble. A perfect job
every time with top electrical per
formance ensured, Saves space,
too-on ly 1X'6' long (a full half inch
shorter than standard PL-259
types). Handles a kilowatt. (See
page 550 in 1977 edition of the
ARRL HANDBOOK for assembly
inst ructions,)
Get the no-solder 83-58FCP plug
at your Amphenol dealer.

No solder.
No sweat.

AMPHENOL ·~Z~~· ·

'lOUR HAM ,vile
HEADQUARTERS!
TUBES BOUGHT, SOLO AND TRADED

SAVE SS$ - HIGH $$$ FOR YOUR TUBES

MONTHLY SPECIA LS

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

• More Sensitivity, Less Interference
.25 "v Sensitivity plus 75 db adjacent channel
selectivity and 70 db image re jection

3C X 1000A7/8283 $245.00 8 11A 10 .8 0
3CX150 0A1/8871 230.00 8 13 18 .00
3-500Z 4 8 .0 0 6 1468 4 .9 5
3-1000Z 13 5 .0 0 6360 3 .75
4 ·12 5 A 42.00 68838 5.25
4 4 0 0 A 48.0 0 8 122 5 1 .00
4 ·1000 A 180.00 8236 2 2 .00
4CX250B 2 7 .5 0 8908 5 .2 5
5728 2 4.00 8950 4 .7 5

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

.. for a lot less

R2

7707 Records Street
Ind ianapolis, Indiana 46226

Amateur Ne t

220 MHz Ii:iDi
440 MHz e.:n

THE FM LEADER

~~~ELECTRONICS 'INC .

8 f--- - - - -
2METER~

6METER ~ "" '1

E

@ 1916

CeCa

TOP BRAND Popular Receiv ing Tube
Types. BR AN D N EW 72% Off L ist "
Factory Bo xed . FREE LI ST Available 
Includes f ull line of Af Power Transis
tors. Minimum Order $25.

The intelligent Ham alt ernat ive to CB
Two meter mob ile 40 watt rf power
transistor 2 N60B4 - $16.00

Eimac Tubes & A ccesso r ies In Srock
Wri te or pho ne for types not listed

8RAND NEW" ""'F ACTDR Y GUARANTEED

'.3



Alexander MacLean WA2SUTINNN~ZVB

18 Indian Spring Trail
Denville NJ 07834

How Do You

Fig. 2. LM380N output circuit.

figuration for the LM 380 (N)
and the schematic symbol.
This IC is in the 14 pin DIP
configuration that has been
com monly seen in this series.

Taken all by itself, the
schemat ic representation of
the device as a si deways
tri angle may seem a bit
du mb. Once again we are
face d with the problem that
this is ano ther computer
symbol, the one for the
amplifier funct ion, which was
retained for the device in
other applications.

It is dum b, bu t it is what
yo u are going to fi nd on most
of the schematics that use
th is and other IC am plifi e rs.

Th is means audio, i-f, rf,
op an d the works. They all
use th is same symbol, so
watch the device number and
the pin connec t ions carefully.

This IC is another device
with a minimum of external
parts to go with it. There are
a wide range of values that
may be used depend ing upon
the applica tion though. Most
are no t critical, bu t you will
have to understand how an d
why the choices were made.

Keep in mind that thi s
device was intended for a
number of purposes and has
fea tu res that are not imme
diate ly applicable to the
audio ampli fiers you will be
using.

It was designed to perform
a number of audio jobs in
intercoms, TVs, radios, tape
record ers, ctc., and fo r
var io us control amplifier
applications. Its use as a com
munications type audio
amplifier is what we are inter 
ested in.

In order to simplify the
circuit , it will be described in
sections with the explanation
of the associated parts.

Fig. 2 shows the IC and its
usual outpu t circui t. Rl and
C1 are theoretically optional.

munlcations type equipmen t
usuall y has an aud io power
output in the neighborhood
of one or two Watts. Even the
much prized R390 or R390 A
only has a 600 mW output.

If that doesn 't convince
yo u, just think how loud
those tee nsy transist or rad ios
sound. Most of the m are only
about 100 mW or so. Make
no mistake . These audio ICs
are well wi thin the useful
range of audi o output power
for most pu rposes.

Both ICs can actually put
out more power th an these
basic ratings, but this gets
into probl ems with heat si nk
ing and other special pre
ca u tions. Th is series is
devoted to the easy and
reliable .

Fig. 1 1 shows the pin can-

minitvpe DIP (dual in-line
package).

Besides the power differ
ence , the pin connect ions are
not the same, so we will take
one at a t ime.

The first hurdle to get over
is the power. It may not seem
like much to talk about some
th ing which only puts out
600 mW or two Watts. Th is
must be pu t into correct
perspective.

Most amateur and com-

- - part VII
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Fig. 1. LM380N 2 Watt audio amplifier IC

Use ICs?

M OSt of this series has
been concerned with

digital ICs. Just fo r a change
of pace, here 's one of the
workhorse linear ICs ~ the
LM380 series of audio power
amplifiers.

The re are two in the
se r ies : th e LM380 (or
LM 380 N), which is a two
Watt power am plifier IC, and
t he LM 3 8 0 N - 8 (or
LM 380CN), which is a 600
mW power ampli fier In a
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They are there to prevent a 5
to 10 MHz oscill at ion which
may occur with some types
o f operation.?

When bench testing the IC,
they did help to prevent
audio oscillation with some
circuits. The values shown are
the specific values to be used.

C2 is the output coupli ng
capacitor. The low impedance
ou tpu t is capacit ively co upled
to the load. The voltage
rat ing should be higher than
the source voltage by a sl ight
margin at the least.

The value is not critical for
comm unications work. The
ty pical range of values is from
50 uF to 500 u Fo The basic
effect is on the low frequency
response . For hi-fi use you
would want the larger value.

The LM380 wi ll work with
a load from four to 16 Oh ms
impedance. This gives yo u
quite a bit to play with.
There are plenty of speakers
in th is range and it will also
work with your 8 Ohm ham
headphones or a set of stereo
phones.

The stereo phones can be
hooked up as either a 16
Ohm load (series) or a four
Ohm load (parallel). The
advantage of using the phon es
as a four Oh m load would be
that the she ll of the plug
cou ld be groun ded when the
jack was chassis mou nted.
Fo r 16 Ohm use, the jack
would have to be insulated
from the chassis.

There is slightl y mo re
o utput with the sixteen Oh m
hooku p, but not so much as
to be cr itica l. There will also
be d ifferences in the amount
of actual audible ou tput
depending up on the
effic iency of the speaker or
headphones used . Still, the IC
should be usable with almost
anything standard you have
on hand.

Fig. 3 shows the power,
grounding, and bypass cir-

Fig. 3. LM380N power, bypassing, and ground circuit.
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several volts. That is all there
will be. You can drive the
input up to the point where
thi s maximum signal o utput
voltage is used up.

Overdriving will result in
di stort ion caused by the
signal being clipped when
there is no fu rther o ut put
voltage swing availab le.

Not to worry. Just keep it
in perspect ive. Yo u can' t hear
a nu mber. Ho w does the IC
sound? The IC was tested
using the output f rom an FM
tuner as the signal source.
Th is is a more demanding
signal than speech, as music
shows up distortion much
qu icker and the acceptable
distortion level is less.

Using a good quality
spea ker, a number of types of
signals were t ried , everything
from acid rock to classical
music. Rough measurements
of the output to the speaker
showed approximately 500
mW available without distor
tion. Slightly more power was
available before distorti on
became unacceptable.

However, liste ning in the
room the speaker was in was
somewhat uncomfortable. It
was too loud. In fac t, it could
be heard through much of the
rest of the house. The room
door had to be shut to con
t inue test ing.

At these power levels, that
safety fac tor becomes quite
an advantage. After several
hours of co nt inuous use at
the maxi mum usable level at
fourteen volts, there was no
evi dence of any heat prob
lem. There is a built-in
thermal overload circuit, but

,

presupposes that it gets the
requ ired drive and the rated
source voltage.

With it s full 22 or so volts,
it will have that much outpu t,
but not with less source
voltage . Here what seems like
a decided liability actually
works for you.

Most transistorized or Ie
amateur and co mmunicati ons
t ype e q ui pment is also
designed for mobi le use,
specifica lly with a design
center of the 13.8 volts or so
that the normal car or t ruck
wi ll have. Nominally th is is
specified as twelve volt o pera
t ion . This can make design
work easier for you.

Instead of a wide range of
o perat ing condi t ions, you can
expec t the 12 to 13.8 volt
range to be your norm. These
test circu its were tested from
12 to 14 vol ts for actual
o perat ing characteristics.

Thi s au tomaticall y uses
the fi rst rule of IC and tran
sistor work : Don' t push the
ratings. The 14 vol ts is well
withi n the rated voltage for
the device and is a very safe
margin. The big quest ion is:
What does it do to the actual
performance?

Mathematically, you get .
quite a bi t less output with
less source voltage. When
tested, it wor ked out to
about 500 mW at best . This
may not sound li ke much on
paper, but in terms of real
sound it is more than you
want.

This will take some ex
plaining. The outpu t voltage
through the capacitor is the
signal vol tage that drives the
speaker or headpho nes.

This voltage is der ived
from the source voltage. The
IC automatically centers itself
at one half t he so urce voltage
and the o utput voltage swing
is the source voltage minus
the vo ltage differential re
qui red for the device to
operate , usually several volts.

Thi s me ans that the
output voltage will be less
than the source voltage by

cuit ry of the Ie. Pin 14 is the
Vee so urce pin and pin seven
is the nominal circuit ground.
Notice that there are six
other ground pins.

These are not because
extra grounding was needed.
Their specific purpose is to be
part of the heat sinking
mechanism. When used with a
PC board , they draw heat off
to the solid foil where it can
be dissipated safely.

The IC is desi gned fo r use
wi th a minimum voltage of 8
and a maximum of 22 volts;
however, those tested would
not wo rk below ten volts
source.

Whil e not always show n,
the Vs pi n should be by
passed if the supply is more
than a few inches away from
the Ie. It probably is a good
idea to bypass it anyway.
This is to prevent audio oscil
lation. The value is not
crit ical, and for most audio
uses, 0. 1 to 10 uF is com
mon .

The other bypass capacitor
shown is also optional in
some circuits. Its function is
to bypass the supply to the
internal small signal high gain
sections of the IC where
power supply hum or other
noise can get in and be ampli
fi ed.

There is an internal spli t
load resistor for these stages
which is bypassed to ground
when ex tra decoupl ing is
desired .

For audio circuits, th is is
usually desirable . Here the
com mon value is in the 5 to
10 uF class, but it is not too
crit ical. Th is does have an
effect o n the frequency
response, but for audio use,
there did not seem to be any
appreciable difference with or
without in the test circuits.

It probably won' t degrade
performance for communica
t ions work either. Use the
by pass to take advantage of
the ex t ra decoupllng.

We now come to the
matter of power out put. At
the beginning of thi s art icle,
the LM 380 was listed as a
two Watt am plifier. This

"

"
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Fig. 4. LM380N input circuit (·optional for tone). Fig. 5. Common mode volume control.
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Fig. 6. Full schematic, LM380N audio amplifier. "See text.

litt le load ing to th e IC o r the
signal source.

Th is circuit is not co mmon
for co mmunicatio ns use and
is shown for example only.
The normal audio hookup of
th e IC is what you wantfor
most audio or com munica
tions purposes.

This basic co mplete circuit
is shown in Fig. 62 with
ty pica l pa rts values. This wi ll
certainly handle any job you
will be interested in doing at
first.

Fig. 74 shows a similar
circui t fro m an actu al receiver
schematic. This is only shown
for example and not for
duplication. One of the inter
esting th ings about it is that it
would appear to be in error.

Before getting into the
errors, look at the input
circuit. It is quite similar to
the test circuit shown. The
invert ing input is directl y
gro unded. The 0 .001 uF
capacitor would appear to be
for audio tone quali ty.

The vol ume co ntrol is
similar to th e test circuit. The
exact significance of the
0 .047 uF cap and 10k resistor
combination was not ex
plained in th e text.

It may be partly for tone
quality or perha ps so me form
of peak limiting to the Ie. It
may even perform some
fi ltering action in the circui t.

The value of the output
resistor is not given nor is the
0.01 uF capacitor ex plained.
Perhaps again for audio
response. In any case, th at far
th e circuit is fairly st raight
forward.

The trouble comes with
th e rest o f th e schematic. Part
of it suffers from assuming
that the reader already knows
th e LM 380 audio tC.

The pin with the asterisk
(*) obviously refers to the
ground pins 7, 3, 4,5, 10, 11,
and 12. The bypass capacitor
obviously refers to the bypass
pin. But this is on ly obvious
if you are already familiar
with th e IC and know that
pin 1 is bypassed .

Th e sc he m a ti c i s
ambiguous. The nine cou ld
refer to eith er of the two pins
near it. As it happens, pin

was grounded or ungrounded.
Ground ing may be advisable
in some circui ts to avoid st ray
co u pling t o t he input,
particularly if th e inverting
input is used and the other is
left unused .

Vo lume control R3 is not
critical. The test circuit used
a st ray 15 k Ohm volume
control. It woul d seem likely
that any thing up to 1 meg
wou ld also work. A smaller
value might also work, bu t at
some point might make for
less signal to the amplifier.

In th is circu it, the volume
contro l is capacitor coupled
to th e IC. It seemed to work
as well when the tap went
directly to pin 2 of th e IC,
but there may be some load
ing of th e IC with a low
resistance across it.

In a transistor circu it ,
t rying to use a volume
control t he same way as in a
tube grid circuit would upset
the bias of the transistor and
mess up th e circui t, so th e
control is normally isolated
fro m the input.

With lu you often have
the option of using a tu be
type volu me control circui t,
but the isolated volume
co ntro l as shown is more
common.

The IC is qui te sensitive. It
is rated at 0 .5 V ac maximu m
inpu t. It onl y too k a t iny
amount of the avail able input
voltage for full undlstorted
output. Going beyond this
will certainly cause ex treme
d istortion and may damage
the Ie.

For your own test pur
poses, the output from an FM
tuner makes a good wide
range test signal. An audio
oscillator is a good steady test
signal. Remember to keep the
level low. Start with the lC's
volume con tro l all the way
down and raise it gently until
you get a clear signal.

There is one trick ty pe of
cont rol circuit peculiar to the
IC which relies on its differ
enti al am plifi er capability.
This is the "common mode"
control shown in Fig. 5.3

Here the two inputs are
played o ff against eac h other
and the circuit provides very

dard receiver audio section
type answers.

In this case , the usual
procedure is to leave the
invert ing input floating or
ground it direc tly . The audio
input goes to th e non-invert
ing input, pin two.

This is shown in Fig. 4 .
c i, C2, C3, and Rl are not
cri t ical, but do have an effect
on the input, so a word of
explanat ion is in order.

C1 and C2 are signal
c oupling capacitors. Their
val ue is not criti cal. The
voltage rating should be suffi
cien t to b lock the dc voltage
from the preced ing stage
fro m getting to the IC input.

The value affects th e fre
quency response, the low
frequencies in particular. For
com munications use, any
th ing from 0 .05 uF on up wil l
do . For best low frequency
response , a small electrolytic
can be used. Values around
10 uF are co mmon.

The hig h fre q ue ncy
response of the LM 380 is
quite good. In fact, the aud io
quali ty is rather bri lliant . It is
more high frequency response
than is needed or usually
wanted.

Mo st c o m m u n ica tions
amplifiers are bu ilt to limit
high frequencies, so there is
usua ll y the equivalent to C3
in most circuits. Even for
music it sounds be tter to take
out some of that bril liance
and make a more natu ral
sound.

The C3 value is not critical
and is usually a matter of
personal choice. A val ue of
0.005 to 0.05 uF would be
th e likely range.

In th e schematic shown
here, C3 is between pins 2
and 6. It can also go between
pin 2 and ground . It made no
appreciable difference if pin 6
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the device did not even feel
warm to t he to uch.

For enjoyable room listen
ing, much less power was
needed . 3040 mW would fill
the room. There was one
slight problem at that power.
The base response suffered.
For communication s work
this woul d not even be
noticed , but with music it
was noticeable.

This may not be a fau lt
wi th the fC or circuit though.
None of t he com ponents
were really chosen for hi-f
response. As the volume
control was almost all the
way down, the low resistance
across the IC's input may
have caused th e loss. It is
more li kely that at th e low
power level there was simply
too little drive to the speaker
at low frequency.

Thi s is a problem with any
speaker. It takes more power
to drive them well at low
fre q uencies. This usually
means poor response unless a
base boost circu it is used.
This would be uncommon
and unnecessary for co mmun
ications use.

The input ci rcuit ry of this
IC is the hardest part to
understand, but not to use if
you know what you want.

There are two inputs, one
inverting and on e non
inverting. They do just what
the name implies. For audio
use the no n-invert ing input is
common ly used. But what to
do with the other? There are
several options because the
device was intended for many
types of inputs.

The unu sed input can be
left fl oat ing , gr ounded
through a resistor or capaci
tor , o r grounded directly. The
ap plication notes give th e
particulars for other uses ;
what we want are the stan-
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Fig. 7. Schematic from published article. Fig. 8. Mini-DIP 600 m WLM380N-8 symbol and pinout.

Fig. 9. LM380N-8 600 m Waudio ampl ifier circuit.
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nine of the LM380N is no
contact, which is quite non
committa l.

The bypass sh ould have
been labeled pin one and the
output is pin e ight. All told,
th is could have been a very
frustra ting pro ject to dupli
cate.

This shows why it is so
important to get the da ta
sheet for an unfamiliar fC.
The pinout diagram would
have shown the error and the
appli cati on notes wo uld have
given enough informat ion to
make correct ions.

Most of the simple audio
uses will fo llow a hookup
very similar to o ur test cir
cu it , which could pro bably be
dro pped right into any
projec t using the LM380N as
its audio am plifier stage.

The only time you might
wan t to deviate from some
th ing similar is when the text
clearly gives a reason fo r a
differe nt hoo ku p. A given
circui t might be more suscep
t ible to rf pickup or the like
and req uire ext ra circuitry.

We next come to the
LM3S0CN , the min i-DIP
LM 3S0 N. This is nothing
more than an eight pin IC
abou t half t he length of the
other. It will still fit into a
standard IC socket.

The important th ing to
watch is tha t t he pin connec
t ions are not the same as the
other IC, and, of course, the
pow er is not the sa me.

Ot he r t han th at , t he

hookup is just about the
same, a t least as fa r as t he
external com ponents. Fig. S'
shows t he pinout and sche
matic symbol and Fig. 9
shows the whole amplifier
schema tic. It is virtually the
same as the other.

Within the 12 volt design
range it gives just about the
same perfor ma nce , perhaps
slightly less outp ut but not
enough to matte r.

There is o ne serio us draw
back th ough. To get the com
parable o ut put it means that
the IC is working at al most
full capacity. It run s slight ly
warm to the tou ch .

As a design decisio n, there
wou ld seem to be little in
favor of using this tC. Unless
you are really into teensy, it
would be better to use the
larger Ie.

It will give better perfor
man ce within that range and
it will be running very censer
vat lvelv. Th is t ran slates into
longer term rel iabili ty .

T here is a wide price
differential between sources
fo r prime quality LM 3S0s,
b ut the usual diffe ren ce
between the 2 Watt and the
0.6 Watt is on ly about 351t,
h a r d l y wort h bo thering
about.

There are several ways to
buy the LM380. You can buy
prime quali ty or an exper i
menter's selection. This will
give you a higher IC count
but will conta in defective
uni ts.

For your first time out,
get some prime quality. Two
or three wi II do for a start.
Then make up a test circuit
u sing you r s upply an d
speake r. See how the prime
quality units sound and per
form. Then you can try the
ex peri menter's bagful.

The selec tion I got con
ta ined several tha t were not
even audio am plifiers, and
there we re o nly about 12
usable o ut of the origi nal 50.

Thi s was quite a bit less
than advertised, but on a
pri ce per unit basis, qui te a
b it cheaper than buying
p ri me qualit y. You will
probably get about the same
resu lts, but without a wo rk
ing standard to com pare with,
you may have a hard time
testing and knowing that you
are right.

This brings up a wo rd
about how these th ings can
act up. There are four bas ic
categories o f trouble and
there may also be some slight
shad ing in between .

1 . The unit can be qu ietl y
uncommun icative. It jus t sits
the re in the circuit and no
aud io comes out. All o ther
indicat ions are normal.

2 . There can be audio but
it will be weak or distorted.
This is where a knowledge of
how the ci rcuit is su pposed to
work pays o ff. It could be
circuit t rouble, too. At this
point, you have to wiggle a
few wires and make sure the
IC is pro pe rt y sea ted in the
matrix or socket. All o ther
indications are normal.

3. The IC draws too much
current. This may or may not
give good audio response 
usually not or it hums. The
IC should not draw more
than about 25 mA when
idling. Usually it does not go
high with the 12 volt or so
supply in use . Some ICs wan t
to go a few hundred mAo Th is

is decidedly unhealthy. Scrap
them pronto.

4 . The IC is suicidal. Th is
IC usually doesn't wo rk at all
bu t draws over an Amp.
Whit e testing one, t he power
su pply meter was doing a
tarantella at 1.5 to 2 Amps.
Not a sound out of the Ie. As
I reached for the supply lead,
smoke began to curl up from
the board. Exi t one fC.

Th is brings up a practical
testing matte r. Yo u don 't
want to watch your su pply go
up in smo ke because of a
defecti ve Ie. Make sure your
supply is protec ted by fuses
and co mmon se nse.

It would be a good idea if
the whole physica l layout is
right within eyesight in fro nt
of you when the power is
applied. Then if anything
takes off you will be able to
quickly cut off the po wer.

I use a clip lead on the
groun d lead of the power
supply and touch it to the
circuit ground to apply power
at fi rst. If nothing goes wild I
cl ip it o n and wa tch for any
later effec t . So far my supply
has remai ned in o ne piece
using t his system.

This is probably more
detail t hen ac tually needed
for most applications. It
really is a simple IC to use
successfully. Ho wever, by
now you should have a ll the
information you need to
apply it to any use you have
and know how to make
allo wances in other c ircuits if
you did not have the exact
parts specified. -

Refere nces
I L i n e a r Inte grated Circuits,
National, Feb.• 1973. pp. 5-41.

1,J Linear A pplications. Volume
1. NationallRadio Shack l Section
AN69.

4 " Yes. Yo u Can Bu ild This 2m
Receiver," Ji m Huffm an
WA7 SCB, 73 Magazin e , April ,
1976. o. 18 .
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terminal on rhe mall in Washing ron DC at theTom Clark WA3LND standing next to a low COlt portable OSCAR
opening of the National Aeronautics and Space Museum, July, 1976.

table 050 between statioos in New
Yo r k , Wash ington, Los Angeles.
Miami, Tokyo, Paris, Tel Aviv an d
Moscow - all ab le to hear eac h other
at the same ti me? This is no t possib le
using the HF bands. Nets, e me rge ncy
traffic handl ing, educational demo n
strations and plain CO calls will all
assume a new d irrens io n.

Histor ically, AMSAT has ~rked to
bui ld opera tional , simple to use satel
lites,. and now our goal is within sight.
Our space program has been intema
tional in the true cooperative spirit of
amateur rad io . Our first soececratt
was AUSTRALIS-OSCAR 5, built in
Australia by rad io hams at Mel bourne
Universi ty. It was not a communica
t ions satellite, but carried, among
other things, a prototype command
system which proved that rad io ama
teurs could control t he o pe rat io n of
satell ites in outer space . AMSAT·
O SCA R 6, bu ilt by Austra lian,
Ger mao, and American hams, was the
f irst long-life amateur rad io corn
mun icat ions satellite. Designed IOf a
one year lifetime. it is only now
showing si~ of old age a lter fou r and
a half Y8ilrs of tlithful service.
AMSAT·OSCAR 7. built by Amer i
can, Au stra l ian , Canadian, and
German hams, is now approaching its
three year opel"atior>illl desi.,..li fe lime.

In order to keep interest in s~
communications active through 1980
(when t he first AMSAT·Phase III
spacecraft is expected to become
opeeationall, AMSAT is stre tching its

prOfOtype of Mode J lrMl$pCJrlt:k!r for fM

hemisphere and much o f the southern
for hours at a t ime with no skip lones.
No skip zones. Can yo u imagine what
that will mean? Anyone in t he nor th 
ern hemisphere will be ab le to hear
anyo ne e lse. Can you imagine a round

J~ ,fI18teurs working on
AMSAT-OSCAR D spacecraft.

~ny thousands of rad io IffiiIteurs
l\Ive made use of the OSCAR space
craft . It you count the amateurs who
have been involved in commanding
the spacecraft ($0 as to ensure that
they are available for use when
scheduled), and you count those
am a teurs involved in publicizing
AMSAT (and mak ing kno wn the capa
bilities of the existing sate lli tes and
the potentials of the new ones), and
you count the amateurs building t hose
new ones, you will find that ooly a
few hundred out of an estlmeted
SO,OClO radio amateurs worldwide are
pione-ering their way into the sate llite
en of amateur rad io .

AMSAT is current ly managing the
eev.tc-oev operations of the AMSAT·
OSCAR 6 and 7 $pllCe(:raft. These
satell ites are in low altitude orbi tS and
allow communications ranges of up to
5000 km o r so without any skip
zones. However. the band is open for
only abou t 20 minutes at a t ime. fi ve
or six times a d ay. when the satellite
passes with in range . While satellite
communications are indeed possib le.
they are somewhat more difficul t than
conventional communications using
the HF bands. Also, relatively little
commercial equipment is lIIailable to
users at this time. The AMSAT·
Phil!ll! III $pilCl'(;fiIft will open the
VHF bands for hours at a tirre. In use,
these bands will appear to be similar
to the HF bands, in that they will
open up f(M" communications with
stations 10 the east of the user , slowly
change to includE! areas to the north
and south, and t hen open up to t he
west before closing down. There will,
however, be a lot of overlap between
these areas . Contacts will be possi ble
wit h the whole 01 the northe rn

Amateur radio is about to undel'go
• fundamental chan9t. About fifty
years ago t he discoYe'ry thaI the H F
bands would support lo ng distance
communications revolutionized ama.'
leu r radio. At that time amateurs were
limited to working t he ir friends across
town or t he occasional OX station
using high power and long wi re anten·
nas on t he lo ng wave bands. With the
introduction of the short wave bands,
OX contacts became commonplace.
with small antennas and relatively low
power. Encooraged by Ihis OX polen·
lial , amateurs e .plored the HF bands,
using shoner and shorter waves to
work the world. Time passed, tecn
nology imp roved, frequencies got
higher , and w_lengths shorter, until
• barrier WlIS found at I wl\lelength of
about ten meters. The ionosphere
only allowed reasonably reliable OX
contacts at frequencies below about
30 MHz. Thus, for yearl. OX contacts
were in th e main limited to Hf. Now
that barrier is being bro ken and a
fundamental chan!l!! in ama teu r rad io
is again abo ut to take place.

In the change t hat amateur radio is
about to undergo, whole new bands
will open up, with character ist ics
unlike any 01 those eltisting at
pre1eOt. When will Ihat change take
p lace? II will begin with the successful
launch of the first AMSAT-Phase III
$piICACraft now scheduled for late in
1979.

AMSAT is a worldwide organiza
tion of radio amateurs with more than
3000 members in OYer 85 countries.
However, everyone communicating via
the AMSAT·OSCAR 6 and 7 spece
craf t are not members of AMSAT, and
the re is no requirement that they
become members. It is estimated that

AMSAT
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RANGING SIGNALS

to wi thi n a few miles of t he exact
locat ion. NASA i5 now studying an
operational satellite system to do jus!
that, saving incalculable numbers of
liYe5 and t housands 01 dollars in
_rch and rescue costs. Oata collec
tion techniques using remote sensors
relaying data via satellite to , central
location have been demonstrated
Mobile ter-minals have been sel up in
cars. boats an d private aircraft. Medi·
cal emergency traffic has been
simulated. Eleet rocardiographdata has
been transmitted coast to coast,
phone pa tches have linked Hawa ii to
the ma inla nd US, and direc t "oroac.
casting" experiments have taken
place. Many of these activities a re
only being talked about by the profes
sionals, or, if they are being done, are
being done at many times the cost, in
ter ms of both the spacecraft and
ground equipment.

AMSAT·OSCARs 6 and 7 haw
paved the wav. They ha~ shown that
we can use the satellite bands and
have some grasp of the potential that
t hey have to offer, but impressive as
t hese are, much is vet to come.
Contacts via AMSAT-OSCARs 6 and 7
req uire some technical eKpertise, The
spacecra ft must be tracked as they
speed across the sky, since passes onlV
last about 20 minutes and the range is
limited. T he AMSAT·Phase I II
spacecraft will change alt that. Space
craft OSOS will become very simple to
implement. Communications will be
possible lor hours at a time, but these
capabilities will not come for free.

Hardwere costs for the first

•

ElTSIGNAlS --;I-__!,\

crashed aircraft locating tectwlique in
CIonada and t he USA, which nes
shown tha t it is possible to pinpoint
the po$ition of , simulated crash site

Conception of rhe ~mergtJncy locator experiment used for locaring crash sites.
The computer interlaaJ was loca ted at VE3DRC. Tests showed that the crash
could be pinpointed to wi thin a few miles o f the actual site.

)
,

f,

OSCARs 6 and 7. AMSAT·OSCAR 0
will also carry a mode A t ransponder
and a new mode J trllrl$JKlr'lder (built
in Japanl on 145.9/435.15 MHz,
Similarly, the first of t he AMSAT·
Phase III spacecraft will C8fry two
transponders. utilizing modes A and J.
Thus, as amateurs become more
interested in satellite communica tions
and obtain equipment, t hey can be
sure that their investment will not
becom e obsolete with the passing of
anyone spacecraft.

The AMSAT-Phase III spacecraft
will be accessi ble with full quieting
sse or CN signals by any amateur
radio sta tion using an output power of
t he order of 50 Watts. and small,
rooftop, TV·style antennas. Thus. any
apa rtment dweller with a balcony
having some northern eKposure will be
able to work the world. In fact. t!'le
performance of this equipment com·
municating through an AMSAT·
Phase III spacecraft will u$Ually be
superior to a kW-quad combination on
the HF bands.

Am a teur spacecraft have long
passed t he days when launches were
made available because the spacecraft
were there, or to demonstrate that
hams could do it too. There are now
many spacecraft competing for launch
opportunities. AMSAT t hus has to
show how the piggyback launch can
be implemented for a minimum of
cost to the I,unching agency, and also
show cause as to why a spacecraft
should l!Yl!n be e-ried aloft in the
fil"rt place. Thus the OSCAR series
spacecraft haw also been used for
scientific and public service demon
stra tions of communications capa
bilities. There have been educational
t ransmissio ns t o introduce t he space
sciences to students in classrooms. and
d emonstrations of an emergency

rl!'SOU~ ,nd building one more low
orbit satellile (known M AMSAT·
OSCAR 0 ~til launch). AMSAT·
OSCAR 0 lor A.Q·D) is a joint effort
of theJ~ AMSAT Association,
Project OSCAR, and t he ARRL, ,11
working closely in cooperation with
AMSAT . AMSA T.QSCAR 0 is
pre5efltly scheduled for launch in late
1977, and is primarily intended for
continuing $Upport of t he educational
proo;ram. Once the spacecraft is
launched and in orbit, it will become
AMSAT·OSC AR B and wi ll be con
sidered to be in t he public domain, so
that anyone Cill'1 use it for communica
tions Jl(l1'p05e'. The ARR L will then
become responsible for ,11 the opera
tions manilQll!ment aspects of the setet
lite. To ensure operation consistent
with the design of t!'le spacecraft,
AMSAT wilt act as tec twl ical con
$Ultill'1ts for the operations manage
mel'll of AMSAT·OSCA R B during its
actiw lifetime. The ARRL will al$O
pay AMSAT the sum of SSO,OCKl to
partially reimburse AMSAT for the
development and construct ion costs
of the spacecraft . Space sat ell ites are
not cheap, AMSAT-OSCAR 7 cost in
the neighborhood of $60,000, but a
similar comme rcial communicati ons
spacec raft could h ave cost
$2,OOO,OCKl.

AMSAT .1$0 hM a policy of not
obsoleti ng equipment. AMSAT·
OSCAR 6 carried a 145.9/29.5 MHz
tr.nsponder , A MSAT.QSCAR 7
introduc:ed a UHFNHF transponder
on 432/ 145.9 MHz. This transponder,
desi!1'8ted n MODE " 8" (1 45.9/29.5
bec::ame MODE AI, clearly demon·
strates the superior cilpabilities of
VHF for amateur satellite trans
porlders. The mode B link on
AMSAT·OSC AR 7 is clearly superior
to the mode A links of AMSAT·
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AM SAT-Phase lit spacecraft a re
e$tima ted at $200.0Cl0 l a government
or commercial soeeecrett providing
$imilar performance woul d cos! mil.
lion$).

How can you help? First of all you
can become a member of AMSAT.
Dun.e only $10 per ~ar. If you are
alrNdy a member (and I!'Y!!n if you
are noll, you can become a life
melT'ber for a donation of at least
$100. You will then reeeoe the
AMSA T N#:wsletter, a quarterly
publication devoted to amateur $atel·
l i te communieatio",. It conta;",
details about eKisting., tu ture and
planned ~ralt. It contai", operat·

ing news and act s as a forum for
comm uni cators. You can ersc
encourage your local rad io club to
become a mem ber sccrew at $20 per
yea r ($200 life).

You can also help the AMSAT·
Phne III program financially by
sponsoring part of the satellite. You
can wonsor any nlmlber of tol. ceus
($ 10 Nthl . battery cells ($200 eachl,
solar panel$ (S2,0Cl0 each!, trans.
pondef$ 1$5.000 each ). an onboard
microcomputer ($8,0001, or a rocket
motor 1$10,000). All donatio",
including the S100 life member1hip
donat ion$ are taK deductible under
secnon 170 of t he IRS Code. All

scorec-s will receive a certificate
suitable for framing acknowlt!'dging
their contribution. A plaque honoring
for poSlerity contributor$ of $1.000
ar more will be carried on the spece
craft in or bit around the Earth. and
contributors win re<:eiw a replica of
the p1l1que as a momenta.

If you are willing to contr ibute
time or money and would like to get
involved in bringing a newer' to
amateur radio, join AMSAT's team.
For further intormatiorl about all
aspects of AMSAT and the ongoing
amateur rad io satellite communica
tions program, write to me, Joe Kasser
G3ZCZlW3. cia AMSAT, BoK 27,

Washington DC 20044.

CHICAGO FM CLUB HOSTS
OSCAR NET

The O1icaQO FM Club has begun
holding a weekly OSCAR net on its
t wo meter 16176 repealer, The net .
hosted by Ralph Wall io K9JPA, dis
seminate$ late information gathered
t rem low band OSCAR neu meeting
earlier in the evening. and rebrood
cests them at 9:00 prn Chicago time
on Tuesdays. Ralph alw giYe$ the
OSCAR 6 and 7 orbit times for the
O1icago area for the coming week.
and answers questior'l$ conceming the
sateltlres" ooerat iol1$.

Editor:
Rober t Baker WB2GFE
15 Windsor Dr.
Atea NJ 08004

CA L EN ~A ~
IARS/CHC/FHC/HTH OSO Party
Minne1O" State QSO Party
SOWP aso Party
AR RL VHF OSO Party
Wen Virgini' aso Party
AR RL Field Day
aRP - Summ4lr - Contes t
ARRL Straight Key Night
IARU Radiosport Cham piondlip
Apollo II 8th Anniversary Contest
10-10 N~ Summer OSO Party
New J&rwy aso Party
Worldwide SARTG RTT Y Canted
Washington Sta te 050 Party
ARRL VHF 050 Party
Delta 050 Party
Open CD Party - CW
Op8n CD Patty - Phona
Manitoba 050 Party
ARRL SWeilp$takes - CW
lPA Contest
OK OX Contest
ARRL S-ostake' - Phone
WWDXA Intemat ion CW ConteSl;t
ARRL 160 Meter ConteSl
ARRL 10 Metl!lr Contes t

lARS/CHC/FHC/HTH 050
PARTY

Starts : 2300 GMT Friday,
June 3

Ends : ooסס GMT Monday,
"M6

An SASE 10 K6BX will bring
dellilt!'d information. Contest i$ open
to , " ,mateul"$ and SWLs wor ldwide.
Same station may be workt!'d on each
band and mode; SSB and AM are
dIfferent modes.
EXCHANGE:

esc number, RS(T), name,
CHCIFHC number , US state and
county or $imilar d iv i$ion. Non.
members send HTH instead of
CHC/ FHC number.
SCORING:

CHCers - score 1 point per eso
with other CHCers. 2 points per e s o
with HTHers; 1 additional point if
YL, BIP, FHC, Novice, CHC·200,

June J.6
June 4-5
June 4·5
June 11·13
June 18·20
Ju ne 2&-26
July 2·3
July 4
July 9-10
July 16-17
Ju ly 16-17
Aug 20-21
Aug 20-21
Sept 10-11
Sept 10-11
Sept 24-25
Oct 1
Oct 15·16
Oct 15·17
Nov 5·6
Nov 12·13
NoY 13
NoY 19·20
Nov 19·20
Dec 3-4
Dec 1Q.11
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Merit o r Club station, or if on VHFI
UHF; double above points if 050 i$
outside own country. HTHers 
contaet$ with other HTHers count 1
point, with CHCer-;; count 3 point$.
Re$1 wme as above. SWL$ - use above
depending on whether CHC member
or not .
MUL TJPLIERS:

Each different continent. country,
ITU lone, and US state counted on ly
ceee.
FINAL SCORE:

Multiplier tifTle$ tota l eso points is
final score. Mul ti'Pperator $lations
divide score by number of operltors_
FREOUENCIES (for US and OX M

allowed) :
CW - 3575, 3710, 7070, 7125,

14075,21075,21090, 21 140,28090,
28125. Phone - 3770. 3775. 3790,
3943, 3960, 7070, 7090, 7210, 7260,
7275, 14320, 14340 , 21360, 21440.

28620.
A WA RDS:

Hu ndred s o f certificates and
trophie$ in all categorie$ and divisioos
are awarded. An SASE will bring
further information from K6BX. $end
all request$ and logs to: International
Amateur Radio Society, K6BX. PO
80K 385, Bon ita CA 92002. logs
should be mailed within 15 day$ after
the close ot the 050 Party,

MINNESOTA aso PARTY
Starts: 1800 June 4

Ends: 2359 GMT June 5

Spon$Ort!'d by the Heart land Ama
teur Radio Club, Staples High School.
No re$lriction$ M to mode or operat
ing t ime. a ll bands 80-10 mtr$. Only
one u ansmtner allowed in operation
at one time; no crossband contacts.
Novices compete against Novices,
Techs against Techs. Net asos are not
valid. Please do not int erfere wi th ne ts
or traffic sessions.
EXCHANGE:

RSlTl, county (MN only!, AR RL
section or country Iothers} .
FR EOUENCIES (+/- 5 kHz) :

Phone: 3910, 7235, 14280, 21365,
28525. CW: 3525, 7035. 1403 5.
21035, 28035. NovicelTech: 3725,
7125, 211 25, 28125.
SCORING:

One point per aso. 2 points if on
CW, 5 points it Novice or Tech.
(Note: Novices and Teehs mUft ident i·
fy their license class eacl'l aso. such
as WB0XXXIN, or IT.I WB0TTZ, the
HARC stat ion, counts 10 poinu per
050 pet band. MN stations mult iply
number of ARRL sections plus OX
countries (WIV E eKcluded) times 050
points. Others mult iply 050 points
bV num ber of MN counties [max. 871.
Phone and CW are one contest 
please sco re as such.

ENTRIES/A WA RDS:
Details and log sheets available afte r

Mav 10 upon receipt of an SASE.
Stat ions making 50 or more asOs
must include a check sheet fo r each
band and mode used. Logs must
include date/t ime in GMT, band,
mode, and exchanQll!'$. Certitica!ll$ to
$tate winners i$ well M high Novice
and Tech scorers in USA and OX

stations. MN stations must have 10
asOs ftom a county for county
awards. SASE required far return of
awards and summary . Usual disqualifi
cation crileria. Logs must be . post
marked by July 2nd. Send 109' to:
HARC, c lo Steven J_ Gardner
WB0MAO, PO BoK 26 1, Staples MN
56479.

SOWP aso PARTY
Starts: ooסס GMT June 4
Ends: 2400 GMT June 5

The Society ot Wireless Pioneers,
SOWP, will hold the ir 2nd annual CW
050 Party wilh a cert ificate issued to
all participating members who contact
10 or more tellow members during t he
event.
FREQUENCIES:

55 kHz up from low end of each
band. Novices should t ry the middle
a t each band.
EXCHANGES:

SOWP identi fication numbers as
minimum. other optional.
ENTRIES/CERTIFI CA TES:

Member$ desiring a certificate are
required to $Ubmit a lining of con
tacts made with call, member's
number, and t ime of contact. All
entries should be mailt!'d to : Pete
Fernandez W4SM. VP far Awards.
129 Hialeah Road, Greenville SC
29607. Include an SASE and mail no
later than June 20th.

ARRL VHF aso PART Y
Starts: 1900 GMT Saturda y,

June 11
Ends: 0600 GMT Monday,

June 13
Check the MII'Y isw , of OST fOF

any IMt minute changes!
Entrants may operate no more than

28 of t he 35 hou l"$ during the contest
period. The seven hours ott-time must
be taken in increments at 30 minutes
or more. Listening time counts as
operat ing t ime. All con tacts must be
made on amateur bands above 50
MHl using authorized modes. Ftxed,
portable. or mobile operation under
one call. from one location only. is
permitted. Any lfanpnitter used to
contact a stat ion m'y not be later



used to contact another station during
the contest pef"iod with any other
cal1sign. Contacts made by retrans
mitt ing either or both stations Isech
as repeaters) do no t count fo r contest
purposes. Each contact exchange must
be a<: knowledged by both operato rs
befo re either may claim contact
points. A one-way confirmed contact
does not count.
EXCHANGE:

Exchange simply AR RL section.
SCORING:

On 50 or 144 MHz count I point
per contact; on 220 or 420 MHz
count 2 points per contact; on higher
UHF bands count 3 points per con
teet. Final score is th en t he total 050
points mu ltiplied by the number of
differen t bands for additional credits,
but crO$Sband contacts are not a1 .
lowed. Also, a ircraft mobile stations
(:¥lnot be counted for section multi
pliers.
ENTRIES:

All logs must be postmarked no
later than July 7th and sent to :
ARRl, 225 Main Street, New ington
CT 06111. l ogs and entry forms are
available t hro ugh t his same address;
please include an SASE. Usual awards
will be issued and the standard dis
qualificat ion rules will apply.

WEST VIR GIN IA OSO PARTY
Stam: 2300 GMT Saturday.

June 18
Ends 2300 GMT Monday,

June 20
All amateurs are invited to part ic i

pate in the 050 Party sponsored by
t he West Virginia State Ama teur
Radio Council. There are no operating
time limits during the contest period.
The $lime stat ion may be worked on
different bands for additional points,
but only once per band regardless of
mode. West Virginia stat io ns may
work each othe r.
FREQUENCIES:

35 kHz up fro m the botto m edge of
each CN band and 10 kHz ins ide the
general portion of each phone band.
EXCHANGE:

050 Ill,lmher; RS(TI; and COUnty
(if WVAI. state or country.
SCORING:

A power multiplier will be allowed
as follows: 200 Watts or less de input
• 1.5 ; over 200 Watts de input · 1.0.
Oct-et-state stat ions determine the ir
score by multiplying the number o f
050s times the number of ditferen t
West Virgin ia counties worked (55
max .l . Th is total is then multipl ied by
the power mu ltiplier as defined above
for the total score. West Virgin ia
Slatioos mul tiply the total number of
OSOS by the sum of the different
WVA count ies, US states, and ARRl
co unt ries worked. This resu lt is then
mul tiplied by t he power multiplier to
determine the f inal score.
A WA RDS:

To be e ligible for an __d. a
station may have only one unassisted
operator. Awards will be esced to the
highest $COring WVA station, 1st
runner up in WVA, 2nd runne r up in
state and the highest scoring stat ion in
each state and country. Decisions o f
the Contest Committee of the West
Virginia State Amateur Rad io Council
will be f inal.

LOGS/ENTRIES:
logs must indicale date, t ime, asa

number, callsign, aso number
received, signal reports, and county,
state or COlJntry of the station
worked. Ind icate the mode and band
also. l ogs should be sent to : West
Virginia aso Party , PO 8 0x 299,
Dunbar, West Virginia 25064. logs
should be received no later than Ju ly
16th, and no logs will be returned.

AR RL FIELD DAY
Stlrts: 1800 GMT Saturday.

JUfMI25
Ends: 2 100 GMT Sunday.

June 26
Rules are genera lly lengthy (2 pages

in QSn ; please refer to the May issue
of QST fo r detai led informat ion and
fo r any changes since last year's rules.
Briefly. the general rules are as fol
lows:

The contest is open to au amateurs
within the A RRL sections; foreign
stations may be contacted for credi t
but are not e ligible to compete. Each
entry wi ll be c lassified by type of
operat io n: Ctass A - club group set
up spacifically for Field Oay o pera
t io n o perating portable without
commercial power ; Class 8 - non-dub
stations set up portable without
commercial power: Class C - mobile
stations; Class D - fixed stations using
commercial power ; Class E - fixed
stations usin g emergency power for
tran smitters and rece ivers.

All ent ries wi ll further be classified
by the number of transm itters
ut ilized. Class A and B stations no t
beginning to set up before 1800 GMT
on Saturday may operate the entire
contest period. All Others may not
operate more than 24 hours totat.
Each sta tion may be worked once 00

each band; voice and CW are con
sidered different bands (all voice
co ntac ts are equivalent and RTTY •
CW).

Class A. B, and C st ations may
contact anyone, bu t classes 0 and E
must contact only Class A. B, or C.
EXCHANGE:

RS(Tl and ARR L section or
country.
SCORING:

Phone contacts count 1 poi nt eac h
and CW contacts count 2 points each.
Fina l score is sum of 050 po ints
t imes mult ip lier for highest powe-r
used at any t ime during t he contest
period. plus bonus poi nts. Power
mul tipliers: Mult iply by 5 if 10 Watts
or less de input power and non·
commercial main power source or
motor driven generator; mul tiply by 2
if less than 200 Watts; mul tiply by 1 if
over 200 Watts up to 1 kW; multiply
by 0 if over 1 kW (note - de power
o n SSB is half PEP power). Bonuses :
(only fo r Class A or 8 stations) 100
points for l OO'llo emergency power;
100 points for " natural" powered
contact (only one osa req'dl ; 50
points for public relations; 50 points
for message or igination for SCM or
SEC; 5 points for each message re
ceived and relayed during FO period
up to a max imum of 50 points; 50
points for complet ing at least o ne
050 on CW via OSCAR.
ENTRIES:

Standard disqualificat ion ru les

apply. All entries should be sent to:
AR Rl . 225 Main Street, Newington
CT 06 111. Official log and entry
for ms are available from the same
address for an SASE.

SARTG ACTIVITY TEST
181 5 10 1930 GMT,

last Wednesday of each
month d uri ng 19n

FREQUENCY:
3.6 MHz (RTTYI.

EXCHANGE:
RST and 050 number fro m 00 1

each month.
POIN TS:

Bullet in station counts 2 pts.. a ll
o ther contacts with Scandinavian sta
tions count 2 points.
ENTRIES/AWARDS;

logs should be sent not later than 8
daysaftertest to: Einar M. Thomassen
LAl lN. Radyrvegen 30. N 3900
Por1grunn, Norway. Results will be
publ ished in the monthly $ARTG
Bulletin and the year 's result will be
calccrered according 10 the best 9 of
12 possible rounds. Diplo mas will be
given to the 5 beSI statio ns! Note: The
bu llet in station is cu rrent ly LA3S, but
may be chan ging callsign!

WORKED SCANDINAVIAN
AMAT EUR TELETYPERS

Offered by the SARTG for 2 Watt
RTTY contacts with the fo llo wing
number of Scandinavian statloos:
Scand inavian stat ions - 25 (general) ,
50 {bronze ribbonl, 75 (silver ribbon).
100 (go ld ribbonl: European stations
- 16 (g.). 35 (b. r.) , 50 (s.r.). 75 (g.r.l;
other count ries - 8 (g.l, 15 (b.r.I, 25
Is.r.], 50 (g.r.l .

All bands may be used. O5l cards
for general class arid brooze and silver
ribbons are not necessary - just list
calls. da tes, and t imes of contacts. For
gold ribbon it is essential t o have
contects w ith the fo llowing pref ixes:

LAo SM, OH. TF, OX. OY. OZ,
Reference 10 SARTG contest logs or
photocopies of 7 aSl cards is suffi·
cent . Fees are 10 IRCs for general
class and 6 for ribbons. Applicat ions
should be addressed to: Carl Jensen
OZ2CJ. Meisnersgade 5, Rande rs,
Denmark.

VERMONT CENTU RY
CLUB AWARD

In celebration of VT's bicentenni.l .
the Burlington ARC has reinstated the
VT Cenlury Club Award that was first
issued in 1966. The award is available
to any amateur fo r confi rmed 2-way
contacts wit h VT stations. Contac ts
may be on any HF band on any mode.
The award will be issued fo r an
indefinite period, wit h all contacts
made during 1977 and later applying
for the award. The basic award certlfi ·
cete will be issued lor working 10
different VT stations. Seals for work·
ing 25, SO, 75, and 100 addilional
statiOns (10 init ial contacts count as
part of first 25 total]. Applicants
should Submit list of calls in alphabet i·
cal o rder, showing city, date, band ,
and mode fo r eac h worked. Those
sending in lists for higher c lass en
dorsements should ind icate which seal
is desired. OSLs must be in your
possess.ion, but should not be sub
mitted. Instead. a written certi ficatioo
of the above lisl by another amateur
will be accepted as satisfactory proof.
The award chai rman reserves the righ t
to inspec t any or all of the aSLs. The
fee is $ 2.00 lor US stations or equiva
lent fo r OX. Make check o r money
order payable to the Burlington Ama
teur Rad io Club, Inc. No fees for
higher class seals, but an SASE must
be included. Send ,11 applications or
inquiries to : The 8urlingtoo ARC.
VTCC Award Manager. PO Box 312.
8urlingt on VT 05402.
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Rod Hallen WA7NEV
P.O. Box 73
Tombstone AZ 85638

- - and how to get on it

Uncle Sam's

Surplus List

Remain ing on the Bidders
Li st

It is necessary to bid at
least once every five catalogs
in a given class to remain
automatically on the Offici al
Bidders Mail ing List. How
ever, you can continue your

example, and a group of con
tiguous states. All material is
al ways available for inspec
tion before bidding; there
fore, the first item in the
catalog is a list of the military
installations involved and the
names and telephone num
bers of persons to contact for
information and inspection.
It is not necessary that you
inspect before bidding, but it
is recommended, especially
on large bids.

Next, the equipment to be
auctioned off is listed and
descri bed. Its speci fic location
on the military installation is
given and how it is packaged.
Its condition is stated as
poor, fair, good, or excellent,
and whether it is used or
unused. Its total weight and
origi nal cost are given. Some
items are sold by lot, some by
weight, and some per each.
You bid accordingly.

After all of the merchan
dise to be auctioned has been
listed, general bidding infor
matio n is covered, as well as
in form at ion on loading.
Generally the government
will load heavy bulky items,
but not always.

Some bids require a 20%
deposi t, and when this is the
case, it will be clearl y stated.
Of course, if yours is not the
high bid, your deposit wil l be
returned . It is entirely
possible that only part of
your bid will be successful if
you bid on more than one
item.

Each catalog has a bid
opening date and time and all
bi ds must be received before
that date and time to be
co nside red. If you are
notified that your bid has
been accepted, you will be
expected to pay the re
mai nder owed and remove
your merchandise wi thin a
pe riod of time stated in the
catalog.

Let 's Loo k at the Catal og
These usuall y cover a

broad category: aircraft or
automotive or el ectronics, for

and the areas are usually
states.

Wh en th is application
blank is returned to DPDS,
your name will be placed on
the Official Bidders Mailing
List, and each time that some
material th at you want is
avai lable at locations that you
have chosen, you will receive
a bid catalog. Depending on
the number of classes that
you are listed for, it is
possible to get quite a few
catalogs each month.

Here's how it works: Say
you are interested in ai rcraft
components and electrical
and electronic equipment in
Cali fornia. Each time that a
catalog is issued that includes
ei ther of these two categories
and some of which is in Cali
fornia, you will receive a
copy. It may also incl ude
material you are not looking
for or locat ions outside of
Cali fornia, but that is OK.
You bid on what you want,
whe n it is located wh ere you
want it !

Getting on the Bidders Mall
ing List

In order to be placed on
the Official Bidders Mailing
List, it is necessary to apply
t o the Defe nse Property
Disposal Service. The DPDS
address and a suggested form
will be foun d at the end of
this art icle. Upon receipt of
your request, the DPDS will
send out an official applica
tion blank plus booklets
explaini ng how to buy, what
cl asses of material s are gen
erall y available, and what the
ru les are. You choose the
type(s) of equipment you are
interested in and the loca
tions you are willing to pick
up from if your bi ds are
successful. The merchandise
is broken down into classes

of it is in fair or better
condition and has usually
been well maintained. These
auctions are open to all and
most of them are conducted
by mai l. Bids are usually a
penny or two on a dollar 's
origin al value. Auctions are
held for every United States
Military Installation in the
world, so there is sure to be
one or more near you.

Much of the merchandise
offered for bid is declared
surplus because of a lack of
need for it on the gover n
men t' s part rather than
because it is worn out. Most

E ach month, the Uni ted
States Government auc

tions off tons of surplus
supplies and equi pment
through its Defense Property
Disposal Service. DPDS is
Uncle Sam's abbreviation.
Examples of the ty pes of
materi als involved incl ude:
scrap metals, fi re control
equipmen t, aircraft and ai r
craft com ponents, naval
shi ps, railway equipment,
motor vehicles and com
ponents, wood and metal
working equipment, refrigera
tion and ai r conditioning
equipment,' heating and
plumbing equipment, tools,
electrical and electronic
equipment (1. communica
tions, 2. electrical parts, 3.
computers and peri pherals, 4.
lighting and alarm systems),
medical and laboratory equ ip
ment, photographic equi p
ment, home and office furni
ture and supplies, appli ances,
AND SO MUCH MORE ! !
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S- day ahlpm• .,t. Fi, st line parts only. Fad ory
tested . Guaranteed money back. Quality IC'S and
Olher conco-eras at laclary c ece s .

INTEGRATED ORCUrTS

Items purchased can be for
your own personal use or for
resale. For instance: 200
VHF radios bought at $2
each and sold at $20 each
wou ld make a nice profit.
Most items are sold in
quanti ty and the price per
each is low, regardless of the
origi nal cost or present val ue.
Th is could make for a
pleasant and benefi ci al part
time busi ness.

That 's it ! It's easy ! It
could be profi table! Good
luck! •

BLAKE EMBER
39 Ches1n ut Ridge

Sadd le Riwr NJ 07458

815

T he SP E ED Y -$PINN E R KNO B OiW5 you
w h.t the Eng irwe.
f or g o t ' NO mo.e
t edio us dial t w ist in g .
a S y ra p idly f rom o ne
end of the band t o
the other. $ 1 .95 plus
2 5C mailino c h a ro e.

~KENWOOO's
n e w TR-7400A

2 mete r tra nsc eiv e r
h a s got it all

t o g e the r
S.."d fo . co mp'''''' <J<,t"il• . P.lud " I 0" '1 1395.00

Muter Charg8 B.nkAmeriQO"d

FRECK ~4'_"._'.
c .... lnc.

252 Patton Ave..Ashev ille . N.C. 28801
PHONE: (704 ) 254-9551 F3

name on the list by simply
requesting that it remain
there. Here's how that works:
The DPDS will indicate on a
catalog maili ng label that
they are about to drop your
name from the bidders list for
lac k of activity. Included in
each catalog is a renewa l form
that you fill in and mail back
to DPDS. You 're now good
for another five months. You
can cont inue this way in
definitely, but bidding is
more fun. I t's easier than it
sounds.

KAUFMAN BALUN
•'.....•

,
•..'...•

Stopwalchmmer Kit $55.00
• 0 '0'1. 7 tuncnce programmlbll stop
IfflItc:Mimer. Tvoo PC boIl'lIs, ~onerts
anll en. Crystll tOIIlfollld . lh,s kit is
Ill:lllnl. lor r1II~ .tIll ..-. as .... U
na.-igatiollli . p"<JlOO""hy allll tor Ilppi
_ c:onlrol ,

Auto Clock Kit $15,95
DC CiOdl WltIl . ' ,SO' llisPIIYI IJI.Is ilia
toonal IlIA1012 moO... lIITIIO ewm 0\llI0II.
C!ystIl bmI but PC lloIl'IN atICl lui ....
sl"'tbooIs. AlIcl S3 115 tor a beal/lllul
IIirIl grJy c:av ruOy 10 i~SlII_ T1MI is
till bill YlIlue i¥lIilatlll lftYWllenI'

60 Hz Crystal TIme Base
XII $4 .75 eon..-rs 0001\11 CIOW
trom AC 1M treqllln(y to c:ryslII lme
bIISI , o"btii~ae:tUQtJ' Kt~
PC ~d. M 9. c:ryslII . 191tstorl .
~ anll tmomIr

VOLUME SPECIALS- ......- -".. .. ...,.,,'. ,"' .- --...._--
I'vrtllOl1 Clod Tlml r I II $ll.n
SO' __~ , """" .... _ Opoo'_
~"'" i'V b.o... Co/!Ip\OIOW" UN ... "",,,...,,"'
hCOlI,"' ' ''' .W,,,.. ~k100m. "' . '"

Stopwatch XII $26.95
FUll s'~ dlO'1blttery ~llIfilllll. 2-5 ~~~s ,
32768 M~ crySlil iCcuracy, TIfTlIS 10
59 m'~Ul". 59ll'COnOs. 99 1/100 hrs,
TnTIISIlIncIInl . sliland tavtor. 720S d'IIp.
II OOITW.'!S minus~, FIll iUlnIet

30 MHz Frequency Counter XII
Ctyslltllml baH ,~iUOlO, amataI.
ancl C8 llIncl , 6,5" 0IQilS. prMC:allbll ",C
PC boar~ InO IuNIllStrucbo"l m .OD
fu l~ "'ifill and ln1 lll . $75,00
Add $10.00 lor beaulltul plllligl~ 1I CUI ,

COSMAC 'ELF'
II(;A ellOl ...
COP'. eo stU I IJJn _ SH I

Compllll bl 01 s-ts 10 lI\lilcl lhl " ELf"'
inWOlng COP1S02 ancl users ......... II
listlllm Au9u11 76 Poll . ElIct , _s
PO"'., suPl)fr anll bOlIfll m .DO

Olgllal Temperlture Meter Kit
I~Ooor in4 OIIIOOOr. Au«wnallC.llRy
swildols bid< anO lonh, BaubfuL SO"
U O rl.llOoulS . IIolhing ikl ~ MilablI,
1111<11 ~o addib(lllli parIS tor com plttt,
fUll (IjleflIlion, Voll _re - 100" 10
+200'f. iii" or Iquid. Very accu,~le

Complele instrlJtlions , S31.15

Not I Cheap Clock XII $17.~5
IhduCleS flrllf'Ylllltl8 IXOtP! cae, 2·PC
b(lIrlls . &- ,5O"UO 0tIpIiys. S3U dOd!
d\Ip , translOf,,*. III eomPOfll!lS and
W~. s.ldadl tl wia _"
, I• .,.. $2%.75

TERMS: $5.00 min. or~er U.S. FUnds. C.lll rtlldlnls .dd 6% tn. FREE: Send lor your copy 01 our ,9n
BankAmerlurd .nd .Master Charglaeceplld. QUEST CATAlOG .lnelu~113t sl.mp.
Slllpplng ell.,gts WIll bl added.

8000A Microcomputer Kit
8060"' CPU. Cryslal Clock. 110 Buffers ,
RAM and PR.OM OIA-AJD convert....
PIIOM Progr1lmm." MIInOfY el«llnclllbll ,
Complele doc:umlnl abo~ Ind. UHmb~

i~I1"'d ", progfimmirog lle. $115.110

19n rc Update Maller
Mlnual 8UM _ , Compllll"te
i1IIelI tirl:liI: llIla NlIcIut "om __
tKturn 126. l)IgI mast. rll. (IIIiclIlO
lhIlalesllC'sllDlOotlG mc:roprocassors..., _"* c:ec:u<ts 17.000 cross
~_ tor _ sourt>rog 01 twd ..
gil J¥b. 531.• WIth trII ypclm nrvice
til", 1m. OoflllllM: POstl9ucld S2.00.
F«IiQ~ $600 .

K6

•

•

3 Kw PE P
4 Ounces
Q1 Ferrite

BALUN•

•
o

K A U FMA N INDUSTRIES
603-4 24-2358
3 SHORT ST

REEDS FERRY NH 03054

J .J imp ed ..e ce m .. tch
For d ipo les. bec m• . I n ver ted " V " ,

..nd Q .....ds

water tight

Pa lent No .
D219106

• Cf'n te r Insulator w ith BA LUN $ 13.50
• Cf'n te r in su la t o r without BALUN

$S.W
• D r..o n Fly . ntt-nna ron .trurtio n she..t

. n d dr.w in e $2.00
posrpaid USA
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NEW
DIGITAL CLOCK

with
10 MINUTE

TIMER
6 digits - 12/24 hour

Here's the k it everyone has been asking fort
Newr fail to identify your station again . A nd

it's easy to use. just tap t im er button to start. 9 m inutes later the display will flash on and
off t o alert you. Reset it by sim ply touching t he t imer button or it will re set itself
automaticallv after two minutes! Other featu res are: jumbo .4 " LE D readout s, durable
.xtrud_d alum inum case avai lable in 5 colors, pl ug transfo rmer. Po la ro id lens f ilter. time set
buttons, finest quali ty PC boards and super instructions. You get all parts - no e xt ras are
needed , un like some of the k ludges our competitors offerl COIOfS available: go ld, black,
sillier . bronze, blue (speci fy), Size: 4 .2 5" x 1.5" x 1.5".
Cloc k K it wi t h 10 min. ti mer. D C-10 $25.95
Regular 12 / 24 hr clock k it ...•....... ...... . ......... ....... ...... . . . . .. 22 .95
Alarm c loc k. 1 2 hr only . OC-8 24 .95
Kits are also ayailable fully assembled and tested. just add $1 0 to kit price.

FM Wireless
Mike Kit

52.95
FM.'

Tren,...,it up to
300' to env FM
broedePt redio.

Sensitive mike input reQuir.s crystel
ce ram ic o r dy namic mike. Runs 0 0 3 to
9 V . S up.... sen.i t ive model FM ·2 .. $4 .95

TONE DECODER KIT
A complete tone decoder on a single PC
Board. Fea tu res : 400-5000 Hz adjustable
frequency range. voltage regula t io n, 567 IC .
Useful fo r touch-tone decoding. tone bu rs t
detect ion, FSK dernod, s ignaling. and many
other uses. Use 7 for 1 2 button t ouchtone
decod in g. R uns on 5 to 12 volts.
Com ple te Kit . TO-l $ 4.95

CAR CLOCK 12/24 HR CALENDAR ALARM CLOCK
6 DIGIT $26.96 6 Digit LED 12/24 Hour

See music come alive! 3 different lights
fl icke r with m usic o r voice. One ligh t for
lows. o ne for t he mid·range and one for t he
highs. Each channel individu allv ad justable,
and drives up to 300 w atts. Great fo r
part ies, band music. nite c lubs and more.
Com p lete Kit , ML ·1 $ 7.95

LED BLiNKY KIT
A grea l a ttent ion getter >Mi ich alter
natel y f lashes 2 Jumbo LEOs. Use for
name badges. buttons. o r warning type
panel ligh ts . Runs o n 3 to 9 vol ts.
Compl.u Kit $2 .95

MUSIC LIGHTS KIT

A super~nsitiye amplifier which will pick
up a pin drop at 15 feet! G reat for
monitoring baby's room o r as a general
purpose test amplifier. Full 2 wans o f
output. runs on 6 to 1 2 volts. uses any type
of mike. Requires B--45 ohm speaker.
Com plete Kit . e N ·g _.. •... . .. • . . . $4 .95

SUPER·SNOOP AMPLIFIER

The fem ou s RE cle" C power amp now
evaileble meil order' Four .....t ts in for 30
Watts out. 2 in l o r 15 ou t. 1 in fo r 8 ou t.
Inc redible velue. co m ple te with all perts.
inst ructions end detei ls on T·R relav. Fully
st able. ou t put shon p roof . infinita VSWR
protec tedl Cas 8 not included.
Complete Kit $22.95

,. .:--
Assembled and t est ed. Ext end the ra nge of
your counter to 600 MHz. Wo rks wi t h a ll
counters. Avaitable in kit form for $44.95.
Specify + 10 o r + 100 wi t h order.

600 MHz
PRESCALER
$59.95

. High accuracy 11 m inute lm onthl Has every fea ture one could eyer ask fo r. Kit
• Big ,4" LE D d ispla y includes everything except case. bu ild it into wall.
• Special ci rcuit suppress all voltage station or even carl FEATUR ES :

spikes and transients
• Same case as illustrated abcee • 6 Digits•.5" High LED • 12124 Hour Format
• Display blanks with ign it ion off • Calendar shows mo.fday • Snooze button
• Re~r$E! pola r ity protected • True 24 Ho ur Alarm • 7001 chip does all!'

Complete Kit. DC-7 . ....• $25.95 • Battery back up with built in on chip time base

Auembled and calibrated . .. 3=5=.=9=5~~c;o;m;;;:Pl e te Kit. less case. OC·9 ..• •.•. ..•• $ 34.95

SIREN KIT
Pro duces upward a nd downward w ail char
acte rist ic of police siren. 5 Watts audio
output. runs on 3-9 vo lts. uses 8 --45 o hm
speaker.

Comple te Kit . SM ·3 . .•. . . • .••• . • • 52 .95

CODE OSCILLATOR KIT
Powerful 1 watt audio oscillator 01 approll .
1 kHz. good for many uses. Great for
warning alarm. benerv checker. voltage indio
cater and code oscillator.
Complete Kit. CPO-1 _. . . .. ...••. . $2 .50

POWE RSUPPLY KIT
Com p le te triple regulat ed power supply
provides variable ±15 volts at 200 rnA and
+5 volts at 1 A m p. 50 mV load regulation
good filte ring and small size. Kit less trans
term e rs. Requi res 6 -8 V at 1 Amp and 18 to
30 VC T.
Com p lete Kit. PS·3LT . • • •. • • • • • • • $6.95

DECADE COUNTER
PARTS KIT

INC LU D ES • 7490A decade cou nter
. 7475 latc h

$3.50 •• 7447 LE O d riye r
LED readout

. Curren t limi t re sisto~

Comp le te wit h in struct ion a nd detai ls on
how t o build an easy . lo w cost Ireq .
cou nter. RS

101$1 .00
101$ 1.00

31$ 1.00
31$ 1.00
31$1.00
31$2.00

"
SOCKET KIT
Assort..-. '" 12
mos• ..- IC
iOC~el" Good.o
'- ..-ounll . ""
Shop. $ 1.ss

. . , $9.95

60 Hz XTAL TIME BASE
• A " ... 0tI 5-15 YDC
• Lo.. cv" .... 12 ,S m.t
' 0 _ . ,. clOC k' ,n

c... boll. pl. ....
8 1 m''',,'e lmor,,1'I 1C<:'''K'f

K,•• TB-7 • . . $5.50
A. ....bled & c.l,bf.t.d

NPN 2N39O'1 .ype
PNP 2N3906wpe
NPN P....., Tat> o«IW
PNP Po- Tat> o«IW
FET MPF ·l02 .vpe
UJT 2N~ 'Y9S'
2N3O&S NPN _

TRANSISTORS

S EN D FOR DETAILS
$149.95

' ,..1-4 5OIS2.oo

FE RRITE BEADS
..~1'1 ,..lo .nIl~
15f$100
6 _6.." .. BMd.
51$1.00

0..11..
W. ... lor 0'"
.Mlol_le p,i c.
lill. H, M'O

cos ss
309H ..; 99
J.4OK·1Z ~ 1.75
7805 ~ .99
1812 ~ .99
1815 ;' .99
7818 .99

SOCKETS
1-4 PIN 5./$1.00
18 PIN 5f$100
2-4PIN l!S100
.a PIN 3/$2.00

REGULATOR

PC 8....d

"..T,. ...lo ' me,
$1 .49

F..,.o<y "'_ - ,,,,,I,,d.. FAEE _ kl.'
BoSDA $l B.95

l 00v .1A .. , .. .. . l C11S 1 'OO. stl100

$9E5
0"" . ..."
,ncl"do boI'<l
0 ' " . ...Ior"'. ,

555 ,50
556 ,75
56 7 1.75
1-458 50

LE O DAIVEA
75-491 ,50
75-492 ,50

LINEAR

VIDEO TERMINAL KIT

7410P·AMP SPE CIAl
he. ...... pn__ d ", 1'1 1>0"'

X..-o_ _ ' -4 1 __ _

10 for sz-00

as

""as
so

",,.

CHEAPCLOCK KIT

FNO 359 -4 " c.c 15
FN0 510 .5" C.A. 1 .25
0 1.- 701 •.••. . -33~ C 1.25
HP 1m .... . .27" C 1.25

RO<! POI..o id F,I,., ... 4 .2S" X 1.125" .. . 59 2t LD2·1 $1 .95 FB' 450 n. Low Pow-.

DIODES lKV,l ,SA,

DC '" Fe•• """,,
e 6 d,~ ,' .-4 " LEO
e 12 or 24 lorma'

TIl

'"''''1-45112

'«'7473
1475
7-490'"
7-4 1-43

LEO DISPLAYS

~

COMING SOON:

SE E YOU IN ATLANTA - HAMFESTI VAL JUNE 18 & 19
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We " 'e lutho.lloid
d iur ibu ' O<1IOf:
k om and SIInd.1rd
CommunocI" Ono
EQu ,p m . n' . 12 metod

-,~
DoIu•• I' un" I'll mount
..,th 110 aq'ee . ... ..,
~II tor _hOn,n. , n·
t....... 1o -.ett>coL £eo, _
no _. _ ,nol.~OI" n.
Inclu"", 17 lie -58 U
( i bi l I nd co"""cloll
OII.cl'ltd ..... , $14.15

Regency H R·312
Re gency H R · 2MS
5 .8 .E .
Sonar 1802-3-4,3601
Standard 146 /826
S tand a rd Horiz on
Swan F~ 2X
Tempo FM II
T rio / Kenwood TR2200
Tr io /Ke nwood TR 7 200

YNrtUH' ...n ....A
'IUN" lll' lI oUNf
"Doll ,"' ,
, ..lcl ,,,_,, _ ..,'" _ ,ts_ ...~ _'01_ on ....,
1_""""0' ""'" 1«1 to SOIl IIH.
CufI'''I C"'" .nc"","", e-....
..>tIr , ....... '''' -. Ir "G-SI-U
- Pl-M. ' 115.•

~".!I
JIIOOU CCJII ·1
I. ,n curt.- mounl ""
I II ""I'l'" ' ''1'1
' "IOU ," ... " ,uno..
'nc lUClO. 110 . .. ,nl
boll. $1 .SC1

b e," , n' ...... ~..... .. _.IIc.I '1J' _",'reel
/of _ bond lIO'1__ £...-r ••-.. ••
_ICI__ "'" Dell • •• •__,..,.,. -.

...",f ullY cont'Ol'ecl Q"'''1)f 11_ 10 ,hoe _
IIUP.'OQf ..-..c...nocOI _ . _ .. po_,,_.·'Of
_ ~n I~. ""_"" ~•• .

....... dot.,,,,'

Bo x 4 6 9
Dept, 527
O u i ncy MA 0 21 6 9
(617 ) 4 7 1 ·64 2 7
Store H o ur s
oeuv 9 ·9
Sat . 9 '0.,

Moon n.
Trun. I'll ..-nl 'ot ...__• •__ on _

Of odp 01 _ Icl, ....
elrucln 17 1lG-Y-U ~
eectofI.~ ,n.os

Heathkit HW·2 021
rec o nly

He athkit HW·:102
Icom /VH F Eng
Ken /Wil son
Lafa yett e IIA·1 46
Midla nd 1 3·50 5
Regen cy H R·2, A
Regenc y II R ·2 12
Re gen cy H R·28

'If__ IOn,," , '.... _ ..hi _._. ....n
\0' _1.""..

S T A NDAR D GAIN
MOBIL ES

Two Weie"

" ~;I "'~""'6Ih - 14 ~o I" "
_ , 110 ...~ mooi ..

"'_ ...,nc, co...e_IU 10 lot•••• ,,-. ro''''. _!10 ...n. , ..
"DOl L .ILT·I"
I r comc>"" . '1Il ....,
10 'n II. no holK '0 0"" . """"
"0 _ . ,mpeet ""or'll 0I\d U
" 'L SPEC 1lG-SI-U _ Pl·~",,__. 0.. __

m .1S
"DOll "l·l"
4r , nts on ...., Itol
wrl..:.. fOO'. deck ot ""- .n
~- ho.. 'nc"""~I ""'''I ,
I' " ' l SP£C 1lG-SI-U _ Pl·~
""'...... _ 00.. _ _

"' ..

SHIPPING

re c o nly

HUSTLER
" B U CK-B U STER"

"ODIl .,.,
~I - two ......,. ~II I. "l'h.
J. dD p in OW' I I~ molI'le.
C.".".d ..,tn ~-·l. ~N 10 I~

1'0\1' mounl 01 I ,, 'do S11 lltCtion
of Hu.ll.. mob il. mounli
!tJlounl Or CIDI. "01 inchldod)

'12 ,111

DELUXE MOBILE
MOUNTS

".,

VHF
AMATEUR ANTENNAS

NOll' . II "ou do nOl know l" pe 0 1 .ad,o, 0' ,I " our .ad.o ,s nOl l.ned. g' ..-e 'und..menl;Jl
ifequenc" . l ormula a n d load,ng capac " a nce.

CA YSTALS FO R THE IC·1JO SPLITS IN STOCK 13.85 1 11 1 MHl , 13.884 44 4 MHl , 13 9 1 711 8

MHl. HEATHKIT HW20 2 1 6ooK H, . O F FS ET 11 J MHl . S6.50ea

C legg HT -14 6
Drake TR-22
Drake TR ·33
Drake TR -7 2
Ge nave

~~'CfS ~u!l.JfC r '0 C~ ' ''Cf ..' ' ~0iI' "O'~l

" 81:11
I:"MMU"'I:IIT'''''.

82',15

We (In Ih,p C.O .D , I"" c la u mati Ord e.. can be p,Jid b" check . m one" n .d e r. Mine. Ch....ge.
O. B.nkAme"ca,d. Orce.. p'~ld are .h ipped POSI.oge p'lld , Phone o'd~, K Cf'P ,ed C' ,, " a l,

a re 9Ua'anteed lo r h fe . Cr"llal i a re III 55 .00 uch IMau.residenli add 1511 I... pe, e . " n a ll

U.S , FUNDS D N LY

MODEL CQ·' "
51..... CnI'ICIO""'CI .. CG T·1 U
wpp l..d ..,In ~-·l. DoN ID I~ el l
molIile bi ll moun" _ l.n.l ~ "
15 - . Mount Ind c. DI. not In·
cludea ,

..OO£ L G6·I•• '" _ O, ' u •• , T..o"'.t., CoIl".., ,." ".pe.l., 0' .n ~

',,0<1 " " 00" ope...oo" 6 ~o . " n
_ • 'h ..... ~'poI• . ",.. ,mum
,0<1..' _ •• Ih. _,..,,,, S hu nl .....
..~h D.C .re."....".. """,atOl %
....... _ , MCI _ . LA ""..," .
.,. ... .... UPl'O' MCI_ . H h, 1U · ,
SW~ at '.-nc., 12.1 ." bOIl..
__ ..,,,•• . 1,000 w.n. 'N. w ,"",
OU........., l OO"PH ...., . " . .... .....,e.' _ ... 10 I.,." 00 son'
~. avA_too SU ."

SUPER GAIN MOBILI!S
T_ Met~

• uoo ••'n_' 1/4..... _ ..
....I.nn.

• ' rq co...erap-1UI....,
• S....I1.1 ",,,,,,,,,,,_1.1,1 !J'Die. 1
• Power 101 '1\1_200 ... tli f ..

We ship COD first
class mail . Prepaid
orders are postp.aid
by us. Use check...
money order B",C
or Me in U.s: funds .

",.

FR EQUENCIES
IN STOCK
146.01T

6.61 A
6.04T
6.64R
6.0n
6.67 R
6.10T
6 .70R
6.11ST
6 .715A
6 .13T
6.73R
6 .145T
6 .745A
6 .S16T
G.16R
6 .175T
6 .775A
6 .19T
6 .79R
6.22T
6 .82R
6 .2ST
6 .B5R
6 .2ST
S.BSR
6 .31T
6.91 R
6 .34T
6.94A
6.37T
6.97 R
6.40T
6 .46T
6 .46A
6.62T
6.62 A
6 .sST
B.SSA
B.SST
6 .68R
6 .94T
?GOT
?OOR
7 .G3 T
?03R
?G6T
?06A
?69T
?09A
7 .72T
7 .12R
?7ST
7 .16 A
?7ST
7 . 18 A
7 .81 T
7 .21 R
7 .84T
7 .24R
7 ,87T
7 .27 A
?SOT
?30R
7 .9 3 T
7 .33R
?96T
7 .36R
?99T
7 .3 9 A
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NEW!
FM144·10SXRll
All Solid State-PLL digital synthesized - No Crystals to buy! 5KHz steps - 144-149
MHz-LED digital readout PLUS MARS-CAP.•
• 5MHz Band Coverage - 1000 Channels (instead 01 the usual 2MHz to 4MHz 
400 to 800 Channels) • Priority Channel. Audio Output 4 Walls. 15 Walls Output
• Unequaled Receiver Sensitivity and Selectivity - 15 POLE FILTER, MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END - COMPARE!!
• Superb Engineering and Superior Commercial Avionics Grade Quality and Con
struction Second to None at ANY PRICE.

Icuch-Icne
Pad
MOD EL FMTP·l
... $5900

NEW!

TONE t~BiQjENCODERI
DECODER
SC llA IZ I)t.tJI~HS OIW. '()/lE
100I,........ , ...... SIl' Oll

R&glon.1 Sal.a. S....le. C.n•• ra:
Northua.: Buzzafda B.y Elaclronlca
Buzzarda Bay, M....
E.a.: S.nlord Com munlca tlona. lnc .
Coronia, N.J.
W..I: Co.....- Communicat ion.. Inc: .
$laII l., Wnh. r=-

""'"

• MONITOR LAMPS: 2 LEO 'S on front panel mdrcste
(1) mcommg signal ,channel busy. and (2) un-lock
condi tion of phase locked loop

• DUPLEX FREQUENCY OFFSET: 600 KHz plus or minus ,
5KHz steps Plus Simplex . any Irequency.

• MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
umnzed modules elim inate stray coupli ng and taoli.
tate ease 01maintenance

• ACCESSORY SOCKET: Ful ly Wired for teu cbtcne .
phone patch. and other accesscnes.

• RECEJYE: .25 uv senSitivIty 15 pole filter as well as
mcnentfuc cryslal fltl er and ,utomatic tuned LC
cunnts prOV ide supencrskirt sel ectiVi ty.

• AUD IO OUTPUT : .. WArn. Built in speaker.
• HIGH/lOW POWER OUTPUT: 15 watts and I watt,

SWi tch sel ected. Low po wer may be adjusted
anywhere between I wall an d 15 walls. fully pro
tected - short or open SWR.

• PRIORm CHANNEL: Instant selection by front panel
SWitch. Diode matr» may be owner re programmed
to any frequency (14652 prOVIded).

• DUAL METER: Provides " S" l eading on receive and
power out on transm it.

• OTHER FEATURES:
Dynanuc microphone. mobile mount. external speaker
Jack, and much. much. more. Size' 211 l 611 X ]11

All cords , plugs. fuses, mobile mount, microphone
hanger, etc.. include d. Weight: SIbs.

=~

PLEASE ORDER FROM YOUR LOCAL
DEALER OR DIRECT IF UNAVAILABLE.

NEW! 6 METER FMSO-105XRll
Same speci fications as above excepttransm.t /recave: 5 1.00·~.99 5 MHz. 600 channels

Introductory Price $389.00

• FREQUENCY RANGE:Receive: 144.00 10148.995 MHz.
5KHz steps (l000 channels). Transmit 144.00 10
148.995 MHz, 5KHz steps (1000 channels) + MARS·
CAP.*

• FULL DIGITAL READOUT: SI X easy to read LEO dig its
prov ide direct frequency readout assunng accurate
and simpl eserecncn 01ooeraung IreQl/eney

• AIRCRAfT TYPE FREQUENCY SELECTOR: la rge and
small coaually mounted knobs select 100KHz and
10KHzsteps respect ive ly SWi tches cllc k,slopped wll h
ahome pOSlhon tacnuate freuueno changing Without
need to VI!W LED'S ... hile dl lVl ng and prOVides the
sl ghlless amateur With full Bra ille dial as stan dard
euumment •

• FULL AUTOMATIC TUNING OF RECEIVER FRONT ENO:
DC output of Pll fed to varactcr diodes In all front
end Rf tuned Circuits prOVides lull sensi t ivity and
optunum mtermocuraton rejection over the entire
band No other ,m,teur unit at ,ny price has tms
feature which IS lound monly the most sophisticated
and expensive aucraft and commeroat n aesceivers

• TRUE flit Not phase mcacrancn - lor superb em
phaslzed hdl audiOQuall!y second to none.

• FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operating voltage for all cucurts. re . 12v. 9v and
5v have Independently regulated supplies. 12v tegu
later effective m keeping engine alternator noises
out and protects fmatttansrstor from overload

Manufactured by one of the world's most distinguished Avionics manufacturers, Kyokuto Denshl Kaisha. LId.

First In the world with an all solid slate 2 meIer FM transcelv"r.

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 • Telex: 51-5628
U.S. DISTRIBUTOR

SUMMERSPECIAL
FMI..4-l0SXRII

138900

VALUE $599.00
Regulated AC/PS

Model FMPS-4R . •. $49.00

, - ..... 1

•
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,n
I ' .1 12"·(~1

.l','1dl

I" I , .... t>lr B~ ~ J

IMIlIA"'£ IIAnIil£l£R

lUlHORll£D
81lltl D1SHI08UIDll

SIGMA RF·2000
5WR &

POWER METER
INTRODUCTORY PRICE $29

CAL PWR SCALES 200W 2000W
• fREQ RAN GE 3 S - l~ lIHI
• PUlSE 00 NDICONfUSE TH£IIf l'OOD WIlH

$l lIllARIoI'PLIIlING l(lWl R f'ltlCtOUNITS

• llf 1OCIl1S . " INDMllUAI.lTCAliBIlAI[D
PlOflSSlOIlAt QUAt I'" INSl II\J MU I •

UN(OIJo'UD AT ...."
nons THE P1ICl.

STANDARD
NEW 2 IIl (fERf ill
TRlNscttvEIlS
~ Silt USA
SPECIAL SALE!
• SRC 1( 1iA S2'J8 00
. UI.l.lS J. '9(

AN D .... f 'U NIe
• USA? OEtUl[ BAS[

CHARGER $4000
, PIJ6H lUl HER C.l.Sl: $1000
•AI1HU8B(UNT ,!!i[! WH IP l5 00
• NI CAOS .!lQ.$.•
~ 10lC" 1(Moi ~'D REGUlARm"
~[InT ""lEnl DUI '11((
IlIOY 101\"" ,. 10100 O"""~ ... ,m~.d

~ - .
1- - ' ••

~;_..~
ATLAS

21 0X-215X AND 350-XL

PLM WR ITE FOR SP1CIAl BON US
ANDPACKAGE OFfE RS

•
VAESU FT.101£
TRANSCEIVER'S

PIo... """ I\r _ ... ....

TEMPO 2020
~ 8Rl LLIA~1 ~EW sse 1R.\ ~SttI'f[ R

PRO \'IOI~ G M UNBLlJ,l8LE CO MBI NA
liON orAOW.NCED ENGIN EERING AND
UN IQUE OPERATI NG H.llURES
PLEASE WRHf FOR CDl,IPUI( INfOR
\lAIIO"

STANDARD
TRANSCEIVER
MODEL SRC ~1 46A

I
·~~~~ 10N( PlO

CO¥l'lnrt' ~.D ..
IlEAllY TO I'lUG INSU llO
OJ IlFtnE llACIl ASSEM81T

.... .. " ..., ...

N.WI
FMSC·2 SCANNER
FOR KDK
FM·,44

• s...... 10 • •0. '....1'.. _
• $0_ _ .... _ ,,,, o. sae-I~61

• C ' " " '''.UI'' 1IS1l0• .....10_... _
_ UI.ft

...TLAS. COLLINS, REGENCY,
DENTFION. BRIMSTONE, CUSH
CR... FT. B IRO. S TA NO"' RD .
KLMHYG"' IN.KENWOOO,TEMPO,
MINI-PAOOUCTS. MIDLAND. VHF
M...RINE.EIM...C, ICOM,... ",.",.CO",..
CIR, ETC. - PLe...se WRITE FOR
QUOTE

- NEW
$19.95

MW" ADO
~CNAN S (I01Al lO)
TOSlIl:· U....

14 CHANNEL PROGRAMABlE
INTRODUCTOR Y PRICE $99

14 CHANNEL PRQGRAMABLE
INTRODUCTORY PRICE $99

PLEASE WRITEfOR CO llPl£T£ INfORlAA noe

AMMCOM S2 25
.....,200

~KDK IINTROOUCTORY PRl(;E $789

NEWl ®
SIGMA
XR·3000D
LINEAR
AMPLIFIER

2 O",Y "' 11'1 SHIPI,lENT ...NYWHERE IN U S lJ5 "'LASK'" "'NO H...w...n SLIGHTLY HIGHER

szs

I I'

1I1

'"
~.".

fMM C I

fIllOf.]

fMIO·l

sc.ia
fIllSC·I
flll Se·2
MARS CApo

flllOF--l

flll lE I

fMAT· I

ACCESSORIES FOR KO K FIt 1«
flil PS U R ee ul.l~ AC/ PS __ _~

fIllTP,1 Tour;b Tone P.d __.._
FMIP·2 Tnut/l ' nile Pad " ,lh 10 Numb'"

P'!li'lmable MemCll'Y ..
M,e'''lIllont " 'Ih BuilT·,n
Touch Tnnt Pad " " " $59
PII.ale Ca ll Oeende, In' use With an~

P'~i.am e~ by ~nl leech Tn"e Pad " $129
Audi bl e Tone ["ende, neeeeer $119
Suonner _ Randelm, Any Rlnee " . $169
Sulnner - P,oifamablt . 14 Cllamels 599
Ophnn M - An, ft eQl>l!nty.
My Spl~

Ofhel Opl lOll K ~ _ 2
u b a PO$lI_ . Cry;llis IlrquO'ed
-o- 1 1Il H./ ~l Opt(lRKot
(Nner"llls To Buy) • 519

Sub .I.I.Idlblt lone ( 100 Hl -
Adlushble 6721lJ HI ) .
It Wa~. POflibit Anlenni In. HOlel.
Mnl eln' Ajlarlment .. . $19)

£,Ira OCCord & Plug " " , " $3 50
ACC. Sccaet 5 P;n Din Plug " $1.50
O"n m Manual .. .... .... ... . " " $5,00
Srr.,u Manua L .....", $2.00
Moonl onl: Brade! ( [d r.)" ... . $6 00

o FULL BAND COVERAGE 160-10 METERS INCLUDING MARS.
0 2000 + WATTS P.E.P. SSB INPUT. 1000 WATTS INPUT CONTINUOUS DUTY,

CW, RllY AND SSTV.
o TWO EIMAC 3·5002 CONSERVATIVelY RATED FINALS.
o ALL MAJ OR HV AND OTHER CIRCUIT COMPONENTS MOUNTED ON SINGLE

G·1 0 GLASS PLUG IN BOARD. HAVE A SERVIC E PROBLEM? (VERY UNLIKelY )
JUST UNPLUG BOAR D AND SEND TO US,

o HEAVY DUTY COMMERCIAL GR ADE QUALITY AND CONSTRUCTION SECOND
TO NO OTHER UNIT AT ANY PRICE!

o WEIGHT: 90 Ibs SIZE: 9 W '(h) II: 16" (w) II: 15%"(d).

FEATURES
CUSTOM COMPUTER GRADE COMMERCIAL COMPO NENTS, CAPACI TORS. AND TUBE
SOCKETS MANUFACTURED ESPE CIALLY FOR HIGH POWER USE _ HEAVY DUTY IOKW
SILVER PLATED CERAMIC BAND SWITCHES 0 SILV ER PLATED COPPER TUBING TANK COI L
o HUGH 4" EASY TO READ METERS _ MEASURE PLATE CURRENT. HIGH VO LTAGE, GRID
CURRENT, AND RELATIVE RF OUTPUT 0 CONTINUOUS DUTY POWER SUPPLY BU ILT IN 0

STATE OF THE ART ZENER DIODE STANDBY AND OPERATING BIAS PROVIDES REDUCED
IDLING CURRENT AND GREATER OUTPUT EFFICIENCY ' BUILT IN HUM FREE DC HEAVY
DUTY ANTENNA CHANGE-OVER RELAYS · AC INPUT 1IOV OR 220V AC, 50-60Hz · TUNED
INPUT CIRCUITS 0 ALC-REAR PANEL CONNECTIONS FOR ALC OUTPUT TO EXCITER AND
FOR RELAY CONTROL ' DOUBLE INTERNAL SHIELDING OF ALL RF ENCLOSURES · HEAVY
DUTY C HASSIS AND CABINET CONSTRUCTION AND MUCH, MUCH MORE ,

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W.1 29th Terrace, Miami. Flor ida 33176
COUATtOUI PERS ONALHJtVlCI!-ISAME DAY SHIPMENT. Prtc:.. ......... 10 cto.noe _ ~
TIEl£PHOHI!; {30512»-3U1 • TELEll 51·5121' STOAI! HOURS: 10_5 MON.-FRI. A21
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• NO C~D's
• SEN D CHECK OR M.D.
• A CCEPTING PHON E ORD ERS ON

M ea. BAC
• A DD 5% FOR SH IPPING
• FO REIGN OR DE RS A D D 10%

120% FO R A IRMAI L)

• OR D ERS UNDER $10.00 ADO GOe
• HANDLING
• CA T A LOG fREE WITH EACH ORDER
• TAKE AUTOMATIC 10% DI SCOUNT

ON MER CHANDI SE ORDERS OF
$50.00 AND OVER .

P.O. BOX 19442 E
DALLAS, TEXAS 75219

(214) 823·3240

HAPP~BIRTHDAYBULLET'

~::><::::,.6

T his month we are two years old. We are going to have
a party and YOU are invited. It 's just our way of saying
"thank-you" to all our customers for helping us grow

as much as we have .

The OVP-, is an overvoltage protection circuit designed to protect your expensive gear
if the series pass regulators short or unauthorized hands tamper with the voltage setting on
a variable supply. Set the OVp·, for 1 or 2 volts over the normal operating voltage and it

will instantly fire a 25A SCR and short the output to ground causing the supply to go into
current limiting; (if the supply has this feature). or blow the fuse. The kit comes complete
with PC board, all components including the 25A SCR, complete instructions for $6.95.
Compatible with the PS-12 Power Supply Kit.

SPECIAL DEAL NO.1 - Buy a PS~ 12 330 volt @ lOA supply for S49.95. Take a 10%
discount for an order over 550.00 and we will send you the OVP· l FREE ! Your total cost
$44.95 plus 53.70 shipping ! (Canadian customers add $ 10.00 for parcel post sh ipping and
insurance.) .

SPECIAL DEAL NO.2 - Buy 2 CDI Kits for $9.95 each and get the third one for $1.00
SPECIAL DEAL NO.3 - Buy 4 Warble Alarm kits and get one FREE!
SPECIAL DEAL NO.4 - TB·03/60hz TIME BASE KIT. Ceramic resonator gives this un it

good stabil ity and accuracy at low cost. Complete wi th PC board and all parts. Buffered
output, better t han .01 % accuracy. Buy 2 for 55.95 each, get the th ird ki t FREE!

SPECIAL DEAL NO.5 - TB·03/50hz TIME BASE KIT . Want you r mostek 50250 alarm
clock chip to read in 24 hour format? T his unit provides 50hz at .01 % accuracy. Buy 2
for $5.95 each, get the third kit FREE!

OFFER GOOD THRU JUNE 30, 1977 ON SPECIAL DEALS 1 - 5. ORDERS RECEIVED
MUST BE POSTMARKED NO LATER THAN THIS DATE TO RECEIVE DISCOUNTS.
ANY ORDER RECEIVED POSTMARKED AFTER JUNE 30, 1977 WILL BE CHARGED
FULL PRICE.

•••••••••••••••••••••••• •••••••••••••••••••••••••••••• •••••••••••••• ••••
SPECIAL DEAL NO.6 - 565 PLL IC's LIM ITED QUANTITY While they last...49c each
SPECIAL DEAL NO.7 - MC1351 IC 's wide band FM amp; limiter, Detector and Audio
Amp. One 14 pin dip package (staggered leads) House numbered 99c each
SPECIAL DEAL NO.8 -74 1 MINI DIP's Useful in hundreds of projects 5/99c

NO TIME LIMIT FOR PURCHASE ON ITEMS 6 - 8

WE BET THAT WE CAN SHIP ANYTHING IN THIS AD WITHIN 48 HOURS OF RE·
CEIPT OF YOUR ORDER. If we lose we will still send your order and we will also send
you a brand new silver" dollar for every 55.00 in merchandise you ordered!

IF WE WIN WE GET TO KEEP YOU AS A SATISFIED CUSTOMER...
WANTA' BET??

"Silver dollars are new copper clad style. Refunds are calculated on nearest 55.00 incre
ment. Sundays and holidays are excluded.
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P.O. BOX 19442E
DALLAS, TX. 75219
(214) 823-3240

• PO LIC IES ' No CO D'S.
• Send c hec k o r Money O,du
• Add 5% for Shipp;n~

• Tu . R.... ad d 5% Sale, Tn
Fore;gn O,d... ad d 10%

(2 0% f o< A ir m ail)

• Orda r u ndar $ 10. ad d 600 handli ng
• Accep t ing phone orda", on MC & BAC
• Cata log !raa with aach o rdar.

OON 'T FO RGE TI 10% disco unt
on merchand l.e orOa" 01 550.00
ana over.

WE BACK YOU UP!
aulla! will ,epair anv kit wa flava evar
.old Ip , 20% of original purcn..a prlee
to cover flandlln~_ (Warranty vol<l 10 '
Imprope, 'OI<le,lng lochnIQues.)

MINI GRANDFATHE R
CLOCK K IT

$3 9.95
[order MG·Ol)

Case NOT included
$49.95

(order MG-Ol/Af
Completely assembled!

(Case NOT included}

W. oHe, a beau t; lul .ol id h• •d wood
c.... in either .,.h or walnut with fro nt
ruby filter. Oesigned and cui <pee ific·
ally lo r , he mini grandlother clock k it.

Unlini.hed c..•• _ $ 14.95
Fini.htld ea•• _ $18.50

Plea•• speci fy type of wood de,ired,
Ca,. i. ,hipped ""a.sembled.

This quality time piece
will catch the eye of eve,y
body who wal ks int o your
house! It will be the most
unique item on your
man tle or bookshelf.

$39.95

• Completely Electronic
• 100% Sol id State
• All CMOS IC Construction
• 2 Quality Pleted PC Board'

6.5 II 4.5"
• New, revi.ed easy to follow instruction,
• La,ge }Ii" LEO readout with AM/PM

& colon indicators
• Simulated LEO ,winging pMdulum with

sync roni.ed tick·tock sound.
• Chime'the hour (ie, 3 t im e, for 3

O'clock
• Adjustable volume tone and 'ullain

on the chime.
• LOW COST
• Complate with all pans inclUd ing tran, 

former & Speaker

AUTOMAT IC
TlME·OUT CIRCU IT

For us. wilh lhe US-{ll Or
any other application. Pro
vide, a 17 second entry delay
and ,hen energize, vour alarm
for .ppro~, 10 minute,; re 
arm. itsell. Will 'Ource UP to
200ma to d,ive a relay. A ll
components & PC board.

$3.95

UlTUSHIIC SIIDIR-RIClIVlH lIT
A special buy on a high quality ultrasonic t ransducer
allows us to offer this kit at a super price . Gives you the
bas ics to build INTRUSION ALARMS, MOTION DETEC
TORS, REMOTE CONTROLS, ECHO RANG ING, etc.
All components with drilled & plated PC Board . Will cover
up to 400 sq. ft. Requires 12-15VOC @ BO rna {not sup
plied). Order model US·0 1.

Tho u,a nd, of thasa are being
used in ,cores of applica t ion •.
Gives a LOUD Iwo tone
.cream of 10 watts lpul,ed)
power. Require, 6- 15VOC@
800ma & 4 o r 8 ohm speake,.
(spk. not ,uppliedl $2.50
includes all components &

PC Board

$19 .95

THE PS-12!A IS THE BEST POWER SUPPLY KIT ON THE MAR KET FOR *49.95. PERIOD!

$49.95
Prics d.,... nOI include c..e, mele.., o r jacks.
• Add $3.10 lo r UPS ....ipp ing.

•
LOO K WHAT YOU GE T:
11 pound heavy dutv tlansforme r

• Two 6" 60 wall heatsjnk.
All res istors, caps, etc.
Large computer grade lilter caP
IC regu lat or, PO>'Vflr tran,istor. and 15A bridge rectifier,

• Quality plated and drilled PC board
•
•
•

CHECK THESE SPECS,
• 3 to 16 volts and 15 to 30 volt, (2 range,)
• Adju<lable fold back current limiting from 4 to 15 amp• .
• 10 amp. continuous, 15 amps with fan cooling.
• Aegulation better than 150mv tram 0 to ful l load
• Ripp le len lhan 2oomv@ 10 amp.
• Short circuit protect ion

4%"

5"

WHAT DID YOU DO WITH YOUR $9.95 LED CLOCK?

Put it in a quality custom metal shadow front
case.

• Black ba ked enamel wrinkle finish
• Pre-punched front slot
• Ruby filter
• L brackets & hardware for mounting your clock

$4.75

FIRE D UP!
Our CD( Kit will g i~e your car thai ad ra
,park il need, 10 bu rn fuol mo,e e ff ic ie nt ly .
A ",ecial buV a liow, uS 10 ""II tha complele
kil at a low, low p rica. $9.95
Inetudas: Spedal toroid tran,formar, d ril led
& pla ted PC boa rd, all components. and com
pleta instructions. (HeaU ink and cue NOT
p rovided.1

$9.95

SMIUN' JACK , , . YOU NEVER HAD IT SO GOOD!
Separate 24 hour real time clock and up to 24 hours
elapsed t ime displayed independently on the same set of
six .4" LED readouts. Cloc k has presettebla alarm with
10 minute sneeze. Timer has reset , hold and count func-
tions. Full noise and overvottace protection. Because of
the many options and mounting variations the kit is sold
less the case and switches.

Four independently adjustable oscillators are sequentially
mixed and disabled by a counter circuit pulsing at 11 rate that you
set. The sound ccrotnr-attoos are end less and the effect is
amazing. Sounds straight from the Twilight Zone. Complete
elec tronics with plated PC board. Requires 6 to 15 volts DC
@ 800ma. 10 watts (pulsed) @ B ohms and 12 volts. Order:
DA-.Q1 se.eo MK-03 $26.95

9to 14VDC
Will fit inside

standard aircraft
inst ru ment ease.

8 8



REGULATED 10 to 24 Volt DC
2 Amp POWER SUPPLY KIT

~
. GREAT FO~,~~

~~~~
. l 'l"il l i '~ ,' ~

Here' . an easy 10 build kit. de, igned 10
give maximum RF output to your ca.
Can be bui lt to deliver 13,8 volt. DC 'eg.
u lated 12A) lor mobile ca',. or switch·
ed over to give 10 to 24 volts DC (2A)
regulaled, to be u-ed .... lab bench .up·
p ly. Kit inc lude. all pam and inslruc ·
tions to pUI togelher Ihis versat ile power
",pply, ca-e no t included.

InClude. p, inted c ircu it board.
Sh. Wt.l0Lbs. 6C60498 .. ,$14 .8B
3 10' 38.98 . 6C60498 $3998/3

TOUCH-TONE •
GENERATOR CHIP
ME 89 00 I" "
N~w 'urplu, tone generator ch ip: lhis Olle
ch ip will gene,ate dual heque""y lOne,
lor a 2 in B code a, used in a ll louch·tolle
phones. This chip can be illled a-ced in to
any l e l~phone W,lem , Ope,atlngvoltage
014 .5 to 35 volts. no crystal requi red lo r
ir~q gen .; e .ce<Kl, CCITT ream menda
tiono : data lranIDl i..ion capab ility, Chip
j , shipped complete with IC sock et a
lour .page data ,heel arId a data pack ~ge
.howillguniqueapplication, . DIy , Ltd.
Sh. Wt B OI . 7VL70160 S6,95
10 10f $60.00. 7VL70160 . $ 60 0 0110

CHARACTER GENERATORS
MOS · ROM

The Mmte k 6095 cha racter generator
Feature" 64 dot malr ix 15x7) characm"
with column by column outpul; High
s.peed cha'acte' acce<, t ime and co lumn
-e lect access time , Complete ly "at ic o p·
erallon, no clocks feqlJ ired ,
Applicatio n" CRT a lpha-numer ic d i..,lay ,
LEO aHay driver ; billboard alld <lock
mar kel dis.plays
Each ROM COllta ln, 2.240 bit' of pro ·
grammab le storage. o rganized as 64 cha, ·
acte" , eecn having 5 co lum ns 01 7 bits,
Complete data .tIeet included ,
Sh.Wt.8 0T , . , 7 IC70020 . S 10 00
($ pc<;i fy Mostek 6095 ROM & orde' no .1

FUNCTI ON GENERATOR CHIP
INTEL 8038

New ", rp lu. from a local manu lact ur.r
who needed ca,h tast . You save l
Sh , Wt 80t , 71C701 67 .S4 75
3 fo r $ 12.75 . 71C70167 . S127513
(Specifv Inte l 8038 with part numbe, I

Th i, cage has 37 PC boa,d edge connect
0.. lor 1116"' th ick cards. Connectors ar.
wire wrap type with double edge con
taclS, 0 ,125"' spac ing The card rack has
18 'OwS of 2 type. 01 cOnnecto,, : 30 con ·
tact and 85 contaCI lype. . Over ·all di·
men"ono 18"L x 11··W. 10"'H, Re·
moved from u-ed equipm~nt. lh is waS
Once part 01 a data d i..,lay term illa l
Sh. W!. 13 U". .5U00210 ,$9.50
310,$25,00 . 5U00210 S2500/3
MICROPROCESSOR MAIN FRAME
Through a lucky p'Jrchase we have o b·
ta ined a qualll ity of the main frames
t ram t he Viauon Sy"em 21 Computer.
The,e conta in the 5U00210 ca,d cage
mentioned above . plu , liv. UG·90 coo 
neclo" , male and lema le powe, 'upply
cOllnectors. d isplay term ina l ba,e , etc,
Looks ideal lor bui ldillg a mlcroprocesoor
in, P""si billl ie. u nlimited I
so. WI. 25 LiJs 6BAE60129 .$ 19 .50
3 for $49 .50. 6BAE60129 .. .$49,50

01

MODERN
STANOARD

TELEPHONES

B&F ENTERPRISES
119 FOSTER STREET

PEABODY. MASS.
01960

(6 11) 531-5114 /532-2323

A comple te . lac to ry rebu i!!. mode", le i·
epholle ready for installt use , Available
in block. whi te. beige. p ink, red, green
and blue . Ideal as an extra phone. lor u,e
on Intercom,. private sy' tems. exten,ions,
etc . Ea,y 2 wire hook ·up . Phone< in·
clude hand -el. ind uc tIon coii. and cab le,
bul no ringe". Mally type. and 'lyle. to
choo... lrom . When spec ifying a color,
p lease give 3 cho ice. in orde r of prefer ,
ence . Spec sheets wilh wifing d iagrams
are included. not detectab le. Pholle, may
vary slightly irom photo Sh, WI. 8 Lb,.

(Call Difector 10 line pho ne : 15 Lbs,)
f Standard Oe,k Dial Phone
81ack, Desk Oi.1 6VL60440 . . $12,50
t Standard Wall Dial Pho ne
Co lor. Wall DIaL . 6VL6044 3 . $13,00

t 2 line Standa,d Oe. k Dial Phone
Thi. pholle ha. a tw isl key to switch in
2 line< over the same phone, plu. a ho ld
PO,il ion. Availabl. only ill b lack,

Black.2·Line .6V60448, . . S24.50

lor 2 p layers · Va,i.ble ball "Peed -dual
paddle s-ee . $C>und . The-e a re questlon
abie game, ,elurn~d 10 mlr . for one rea·
SOil or allolher He is to o busy to re pa ir.
and n....ds mig . ro om His 10" . vour gain,
Complete wit h schematic, Conta ins 20 .
74LS series ch ip" other chips. powe r
,upp ly & olhe r stuii, 115VAC operation ,
Desiglled by MI T.
se. WI. 4 Lb,. 7ZU70161 SlO00
4 fo r 538,88 , ,7ZU70160 S3888 for 4

PHONE ORDERS WElCOME !
Bank Amerlca rd. Ma' te r Cha rge and

Americall Expr." Accepted
Phone: l617) 531·57741532·23 23
510.00 Min imum On Charge Orde..

i" '" i n ' , ... """ .,.,,!

SPECTRA STRIP
RIBBON CABLE

You a ll know how valu.ble th is "uff i, .
ond " ow it 's avoilab le al a frac t ion oll i"
prIce . Several types available, ofder by
"SS"' or "ST" numb "," , Ilumber 01 I....t
desired,
SS·1018: 10 conductor , 18 gauge . Prices:
3 1t./$1 .00: 1811.1$5 .00. 401t.i$10.oo.
100 1t./$20.00
SS.o822: 8 COndUCtof. 22 gauge. Prices:
4 1t.i$1.00. 20 ft./S5 ,00. 50 ft./S l0.00:
10 0 h ./$ 17 .0 0
55·1022: 10 collductor, 22 gauge . Prices:
6 1t./$1,00; 35 ft.J$5,00. 8011.1$ 10.00:
100 it,I$12 .00; 200 IUS22.00 .
55·1822·19BO-090: 18 cOllductor>, 22
~uge, 19 slrands , .090 thk . ground plane.
Price. ' 1 11./$1.00; 6 11.1$5,00. re It .!
1$10 .00; 5011,1$2500; 100 ftJ$40.00 .

SPECTRA TWIST g
RIBBON CA BLE
ST·24 22· 7B: 24 conductor>. you9".7
"rand. per conductor . Price. : 3 1t./51.25,
15 1t./$5,00. 35 n.zsto.co . 100 11.1
1$25.00: 500 h./$10000: 1.000 Itl
1$175.00
3CT·502B-7B·05·125: Flat ribbon tw ,st
cable, used ill p lace of ,h ielded cable. reo
duce. or elim inates cross· tal k, 50 COil·
ductor, 2B gauge, 7 st rand, per cond o
Prices; 1 ft./$1.25: 10It.l$9,00. 50h.!

' .-'.$4 0 00: 100 11./$69.00: 500 1l/$3OO,OO

T.V. TENNI S
GAM

JOYSTICKS
Two 10K POT'S

Super 10( x-v lunc t io ns: Aud io. Comp
liters. Programm ing. Gra ph ic•. etc.
Sh. Wt. 80'. 7J70163, . . ,$4 .95

We have loulld some 2 ,000 TV chass is'
that got damaged in a traill dera ilment ,
The-e . r. the very same types 01 chassis'
we have been ... iling , the TS·95 1 alld the
TS·953, We have sold Over 2,000 o f the
periect cha..i, and now we have a quan 
tity that do not mea""re u p to ou r h igh
standard,. They have cfacked P.C boards,
bent frame., etc ., bul they ar. wonh 3
time< a' much lo r the lalllast ic paf tS ,

13"' alld 15"' chas<is' include tllne" and
co nlro ls , All cha"i,' sold "'AS IS"', all
,ale. are Ilna l. no relu",. p l~a-e .

13"' Chu , is 70270059 $22.50 ea .
Stl. Wt. t2 Lbs ea. 1010r$198 .00
15"' Cha.. i. . 70Z70060 .. ,$22 .50 ea.
$h Wt. 12 Lb' ea. 10 lo r S198.00
17" Cha.. i. 7OZ70061 . $14 .88
Sh ,W!. 10Lbs ea 1010rS12888
19 "' Cha5\i, 70Z70061 .$14 .88
Sh.WI.l0Lb•. ea 10for$12B.50

MAGNETIC CREDIT CAR D
READ

New ""rplus
ju" the th ing to make your own touch ·
tone phone or rep. ate r You can u-e
lhe.e wilh Ou r d ialer ch ips ME 8900.
MC 14410 or our Auto Dia ler kit No.
6M i601S9 Supp lied with lypical ap·
plicat ions c ircu it d iagrams .
Sh Wt . B O l .. 7MI70162 .55 .88
310r $1700, . 7M170 16 2 $1700/3
GTE IAEI U>ed Tou ch -Ton~ Keyboard
Sh Wt 1 Lb .6 M160 18 2 5500
Chon-eflu Touch-Tone Keybo ard · New
Sh, Wt , BOl, 5MI00349 ,54 ,50

COLOR T,V.
CHASSIS

POSTAGE: PI.a,. add ",fl ,cient lund.
for pm tage and in", rance . Sh ipp ing
we ight lor merchand i-e is li" ed at th e
elld of each prod uct de",ript ion . All
sh ipp ,"g i. from Peabod y , Ma, 01960.

Mass. Re' idents Add 5% Sales Ta . ,
SEND FOR OUR FREE CATALOG!

Or , rec.i "~ Our catalo g in
an orde r and insu re you,,,, 11
01 a p la-ce o n ou r mai ling list

TOUCH-TONE
CA LLING
KEYBOARD

""'"'......
..a •....
aa..
.aDD !
P ...
DDa ~
DO. "

.$.........
•

•
,
•
~

A real r Id·fa'h ioned lype like the kind
at the 100 al drug "ore back in the 1950',.
e xcept t 101 the-e a'e brand new pans
Thro ugh . luc ky purcha,e we have ob·
tained S>me new part< 01 a d rink mixer.
It i, co' ,p lele bu t for Ihe top cover, bm
you car make you r own or operote with ·
out it . Evidently the mallufacturer sold
th is lir J out 10 ano ther and the tops got
1m!. I\' >w you can w ild up a $20,00 m ix ·
er for und.r $5.00, Kids love 'em, o rder
olle todayl Kil incl ud e, moto" m ixer.
screws. stand. lille cord . ,;w iICh. and 16 Ol
mixer cuP. . . . .Sh . WI, 5 L~
7M370053 . .$ 4.88

ALSO, Spa re Mixe r Cup lor above
Sh Wt 80l . 7M370054 S1.25 ea,

DRIN K MIXER
KIT

A great place to "an tor bu ilding a
microproceSSOf, The>e unih were part
ot a comlex compu ter sy<1em , The term·
inal conta ins: keyboard : CRT; dr ive c ir·
cu its, ASC11 out put , and a com plete
128 page lechnical manua i with operal ·
ing and repa ir inslruct io ns , which makes
it easy to moo ily the terminal lor your
app licat ion, (Char;ocler generator was
part 01 a ,eparate cont ro l ""'tion wh ich
i. not supp lied. The terminal can be
used when mod il ied us;ng chara-cler gen ,
e rato, LSI ch ips, ",ch a. lhe 2513, 2516
or olher such IC's), ,

The keyboard is a 50 ke y alph a ,numer.
;c land o thers) block ke yboard , with
A$Cll output . Dir.p lay capactiy i,768
112 lines 01 64), 384. 256. 128 and SO
on. depending On chara-cter ,i,e de<ired,
The character sile may be adju'led from
approxlmal~ ly typewriter , iIe u p to YO"

The viewing ;c reen of the CRT utili,es
a high contrast. low pers ist~""e. emer.ld
green phosphor , Each character is com·
po-ed from a 5 • 7 dot panern. reogi<te, ·
,ng c learly and sha rply again.t a da, k
background . Conlrols prov ided include ,
on/off; b,igh tne<s; focus; and characte,
he ight .

G,eat as a microproce<sor input & out
pU I device . The display stat ions are used,
'emoved from a irline r",ervat io n sys·
terns. hotel reservation sy"em,. stoc k
exchonges, elc, Sh. Wt. 35 Lbs ,

NEVER BEFORE at thi, LOW PRICE!
6N660336 . . $34.50

INPUT/ OUTPUT TERM INAL

LOGIC AND OP AMP
POWER SUPPLY

Th is regulated power ",pply h", out ,
pu ts 01 ±. 15 vo lt< at 0.25 amp. and +5
vol!. at 2.5 amp, . w;th all input 01 115
VAC, Manulacw red by a comp uler
com pany as pa rt 01 a phone data termi ·
Ilal, Th ree 131 723', (IC'. I ar~ used for
voltage ,egu latlon Units have barrier
nr ip ou tputs. and a r~ open' Ime S Il~'

5" x 9"' x 2" New su'p lus. Qty Ltd
Sh, Wt. 5 Lb, . 6MI60215 S1750
3 for $45,00 . . 6MI60215 $45.0013
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OP "' MPS
lit! 00

Xl' 10·~
1011 OIP

101 TO S
101 D'~"', ".p,.f., t o ·1
, ., '0 ~

DISCRETE
LED'I

03

CMOS..
0001 S ,20
'002 20
0010 ~O

'Ot I 20
. 01) ~O

'OtS .95
<101' .<10. , ,, so
<IO~ .20
. ,,, W

"'" es..., se
<1002 .15- ..<10<16 I 75_. W
_ W

10 ' Oll . ' 00Xl' OOl .....

PC TRIIiI
POTS

2!>K • II 00
" 10 ." 00

I"~'' ''',I'Y••
' M

• • • , <III

•
$4.95
6/'28.

•

' ( l( P.. O.. ( ( O"' .....
KU8 0 ...RD
8'C~"""'O(;I

, EF·21360

JUMBO DIGIT CLOCK

PR£SCALE
llC900C 11 5 95
95"'10 995

VOLTAGE
REOULATORS,"' :109" TO 5 1 !l!i

l "' :I09 K TO ·) '15
1t06 T...a !l!i
fll1~ U.8 115
.",~ TO J '50
""5 10 J ' 15
1'1'5 ' '''8 ' 15
1'Il '5 10 ·5 15
1120 TO J '15
11) OOp 15
11) 105 1'5

PROIII
, ~ (,,-,, 11 95
5M) ( ,.,""' .. 95

SPE CIAL !C'S

711J'. '''T'''Sll,. '''''''SIl
1IOC'0Il&J MOT 1 'Ill
""''' IlIMOT 1'250
lIl'J 'IG 1 US

rc SOC I( ETS
P'''' ' ·24 2!i ' 00
!illSl 22'2C

.. 2S 22 2()

'6 21 2!i 2)
" II 21 1Il
24 50 'S 00
111 eo 55 50
00 15 10 6I!i

KTAL
1,_"'''' N."
35_ .....ZI ' 95

YOLO:
~INS

'9" ~
AMI 011000

100 to. 51 25

A complele 1(" ( less Cabonel'
lea " ",no : " 0 .S·· <!<g" S. MM!Ula lC
12 24 1-1, I 50 60 HZ.. PIuo
r.""sIOf met , L COfd. S_ches
a"" all P• •u tldNl Fn ... Cabonet II'
ll:<I I !U14 S '1911i 21138
...., . ~ "'C 8_. , .

JU MBO DIGIT '9 9Su
CO NVERSION I( IT . ,

eon....., ...... doQ" LED clock 10
"'ll" S" dotoIavs. ); " ...etudes 6 
LE D', . '''..It!(lle> PC B~,d & easv
""'" "g . ,.
1(" I J ICCFOf common Calr-.ode
1(" I J D ICA lor common Anode2/'45.

NYL ON WIRE TIES
.'TI( '00. 11 .
• T'( ll • • 1(10.11 15

PLUG
1 R'" NS FO RlilERS

' 2 V. C"'50 "'''' 1 n o
'2~"'C .. '>OO",... 350
"''''C .. , 15~'" I J 50

SETOFII FN O·1S1
WITH MULTIPLEX
PC80...RDun

flirdlild Sullt' Dialt

a
FllD·l.5L •

'_ua
IIUI eo-, to.. ,

a..... pO.--_1M no-TO
95; " . lD/19.5D

lDD/$T9.DD

BUILDER THU WA'nS THE BESt , f U TUAING 120R2~ HOUR t,ME _
2 9·)0-31 DAY C...lE NO,t,R. ALARM . S NOOZE AN D AUX. TIM ER CIRCUlTS

W . alternate time (8 seconds) and dati 12Mcaudal or may be wired lor lime or date dispLIy only.
w ith OthM functions on demand. Has buill ·in oscillator lor battery beck-up. A Iood 24 hour .l8rm
with a repealable 10 minute snooll' al.rm, .larm set & t imer set indicalOB. Includes 110
VAC/EiOH z power pack w ith cord and too Quality comoonent, Ihrough~L ~

lim 1(I(I1C ' ',,;;- -

DISPCAY

KITS A RE CO MPLETE ILES S C AII INETI 100' x (I'SPl ... .

KIT · 70018 WlTH6 . !S" DIGITS , , $39 96
KIT · 700tC WITH. · 6 " DIGITS &

2 · .3" DIGITS f DA SE CON DS $4296
KIT · 70(1)( WITH' · 6" DIGITS $4596

'23"..

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT
• V...RI...Rl ( FRO " 4 10 , . V
• SMOR' CIRCUI T PllOOf
• 1t) SC R( GUI."" 0R
• 2")055 P...SS T........ S'S IOR
• CU... R( .. T ll""""G U , ..",p
KIT IS CO..Pl(1( ,.. e<.u OO" G
DRlll (P • SOlOl' A ",-"'(D
' ,I ("'Gl"'SS I'(: eooAD ...0
. ll .... ,nS u,.... l A.....5-
fOA.. (A, 10" .'5-0' " .,
TA SFOA..EA 2.~ Cl ...Il

P''''' JOO.... . ' '1'1 _
, "'mo .. 5V. IJ SCI

•••
T 1 AV E,

..... E PAYAll SHIP PING IN CONTlN ENT"'l USA _ OTHERS ...0 0 5"'- 110 "<, FOR ...' R.....JL/
SEE O UR BOOTHS AT THE ATl ...NTA HAMF ESTlVAL • JU NE 111.19, 1177

KIT_ALR·1
59.95

' A LR-1WT
WIRED&
TESTED

$19 .95

OPTOELECTRONICS. INC•

CABINETS
G'UIIO, ClockS o, .ny LED
D'll '''1 1>,0Ject Clu,·RId
CIl."" se....eS a.s Bele l lo
,nc'e a.se con lr ' S! 0 1" 'll 't ll

d, spl. vs

Black, White or
Clear Cover

$6.50 u

SPECIAL PRICING
PRIME - HIGH SPEED RAM

21 L02-3~
l OW POWER · FACTORY FRESH

1-24 $1 .95 &<11 100-199 $1.6088
25·99 1.7588 2l)().499 1.45e.

OVER 500 pcs. 1.39 ...

ABINET I
3"H.6 %''W,S l\"0

CABINET II
2l\"H,S''W.4"0

PRINTED CIRCUIT BOARDS 101' C1·1OO1 Kits
1IOid ""ea rale l" w,lh u semb1v ,,,fo. PC Boa'd. a,.
d, illed F,be,glau, solda ' pla led a nd sc ,een&<!
...,111 comPOne nl I, vo..,

Spa.;.,lvlOfl'OOI B,CorX - S1.!15

REDORGREYPLUIGL"'SFOR DIGIT"'L BEZELS

3" 06"'01/ 11" 95' e, •

AUTO BURGLAR
ALARM KIT
... .... ·0 • · '0.............. _ ' ".,_ " - '--- -_ ......"""" 0""" _I
. "".'" _ ' 0 . 001 "".0... ..-,"".. "" -._..-
... .. . , 1l "" _ .. e n
_ • ...,..... ot• • ••'"",m I • • RO __ .._ _
"""" 1 ...."" ...,.. _<00
""... """"00 _ .. ot_O ..-........... ...... .- ._I ''''' , "".._ _
00 ..,,, .. ' 0 ..,.1 ' ._ .--,.._ '" , ~ ...__ ot o __ ..
.._._. "" _ 0 .....
.....0

NEW LSI TECHNOLOGY

FREOUENCY COUNTER KIT
8 LARGE .4" RED LED DIGITS

Kit IIFC-50 • 8 IC's • XTAL TIME BASE
... truly ~SI, t. 01 th. Art~ count" u,lnQ qu.lUy
com ponilll ll t hro uQhoul .
I(IT INCLUDES : DETA iLED INSTR UCnO NS . XTAL .
TOP QUALITY FIBERGL"'SS DOUB LE SI DED PC
BOARD. IC"S W ITH SOCKETS "'''10 ALL PARTS LESS

POW ER SU PPLY "'ND C"'BIN ET. $6995
5.Q III HZCOU NTER IUT 'FC-SO

5 VOLT REGUL"'T£D 1 AIIIP
POWER SUPPLY KIT 'PS-.G2 SI.'S
3SO lllHZ PRESCAl ER KIT 'PSL.JSO 23.'5
1150 111HZ PRESC...LE,. KIT fPSL-ll SO $19.15
C ABIN ETi" IIITG HARDWARE] 'C...BIll $ lt ,n
IC AII IN ET Will HOUSE 'FC·SO. ' PS-02. "'N D ...
PRESC"'LER ]

KIT INCLUDES
. INSTRUCTIONS
. OUALITY CO MPO NENTS ~ ~
. SO o<60 Hz O P ERATIO N II""
. 12 o< UHR OPERATIQN .
• « Oll_ F,,"O·;JY lled..-..-1 , '
l ...~'.CJooc> ChCl I24_' - • • , 1
ll·I'~ -.e. . • .
l l-<- .

t ~z ;~~::l~':;::~~:~~~:'~ ~:~~'"..,l'~~":~~~:::::;::f~: ~~~i
}.o _ . ..... baird .nd • c.bln.l . II dlll..cl .~

PRINTED CIRCUIT BOARD FOR I(IT 1850-4, SCREEN PRINTED
DRILLED AND SOLDER PLATED FIBERGLASS '2.95
MIN I·BRITE RED LED'S (FOR COLON IN CLOCI( DISPLAYl Pkg,of 5-'1 .00
MOLDED PLUG TRAN SFORMER 115110 VAC (W ITH CORD) '2.50

,"OTE ' (n,~. C">ck "",.1>0 . _ "" """ PC 800.d <It _d "",.1>0 <yl '0 '-'Ol. "' .



SPECIAL
only $87.95

postpaid
CA Residents add 6% sales tax

~ _. ,.'0": '_"'-;"b.::" .
, ' @M'; · " "

, " • < - , .,_ Y;-"",,''''i .&?J4 '%r..;.:«: ,.,., . .it. %~, . -'~. 'J.W- .: -_, ,."
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~, ~:~'l .'X:

No more.soldering diodes eVery time you • Front Panel Thumbwheel Control
want to try a new repeated of All Channels!
Just plug the Svntbacoder into the back of your _ Fully Automatic. Invalid Code Control!
radio, select channel 22, and the Synthacoder • Small Size: 3!''' x 1W' x 6"
takes command of your radio - Giving you _ Factory Wired and Tested
fingertip control of ALL frequencies. _ Easy To Insta ll

Zip _

_._-------

P.O. BOX 2233
1247 COMMERCIAL AVENUE

OXNARD CA 93030
(805) 486.0817

o I'LL BITE ! Please send more info .

D I'M HOOKED! Please RUSH my Synthacoder.

(,EnfTineert'nfT Sbecialiies YES, IWOU:-;;~O-:C!lase a Sy:':cod;, fo, my IC'22~:J
I 0 0/ r o ;:~~~:~:)/~~;:,~::~es7~~ts8:d~56~~~~ ::~~udes postage and > \

$ enclosed. 0 Cash 0 Check 0 Money Order II Please charge my 0 Master Charge 0 BankAmericard

I Credit card # I
Interbank ;;. _

I Expiration date II Signature

I :\ , S'a'.__ _ - J
'----- - - - - - - - - - -- - - - - -- _._-.../



HOBB-Y-TRONIX, INC.
BIG·BRIGHT · .5" LED ALARM CLOCK WOOD CLOCK AC/OC • ALARM Clock xn . 12/24 Hr.
6 DIGIT AC or OC or ELAPSE DTI MER KIT CABINETS $7 50 Quantlt't$ $6 50 quannnes of

$19.95 Complete • 0' 1-5 • 6 & up

• PC Biard Dnl led & SilkScreened b, ncludes Xlii Time Bue Circu itry)
Includu: f ill.. & Ba ck

• Your choice of Display CololS ' Red, G'Hn, Blue. Amber
Waln ut Grl in or· 5315 Nat. Clock Chip & fa irchild ,splays • Displa vs ars. & Min, • SWitch to Min, & Sees, OIl Command

• Includes EVERY part requued for clock and all options except Cabinel Blick Leath" .tt, Finish • AM/PM Indication • Field Tested lor 6 months
and Crystal Time Base components. If des ired, see below $5.00 ea. The kit "" I include a 5316 National Clock Chip. 4 Flourescent O,splay

• Brightness Conlr~ . 24 Hr. Ala rm w/ snoore O,menswos ~ns.>de l
tubes. all electronic com ponents, SWitches, controls & com plete mstruc-

• Freeze teat on ever~ mode . 0·60 Mm, Elapsed Timer
" A- 1-13f I6"H, WW, 411."0

~~,on s, specs, etc. lor cloc k and al l optronal Features Other parts reQuired
• Field Tested over 1 r. . 12 Hr.. 60 Hz oper or II des red are as fol lo" s:

B - 1~" H . 4Il."W. 411."0 • PC Board, Drilled & Si lk SCleeoed , .... $300Most Importlot - Complete lnstrucncns. schematiCs Plctonals, la ~ouls Edra Filters Red, Smoke
- ewerVllllnf fOf trouble tree assemb l~ Blue, Amber, & letO - S OO • Xlormel (tor ,t,C oper.)- Sl ,OQ APjJ.SCROU!pll~ timer kit - $2,00
OPTION- X AI. Time Base Components, $1 .95 wheo pu rchased wf ckd • Speaker ALafm I( lt - S2 00 Coun n (tUfO-(I timer kit - $1.00

THE BIG ONE ...
CLOCK CHIPS LED DRIVERS \;"\\ " ?.....

....SJI4 U" SH7"1 ~ ~\,'l .B" LED Alarm Clock Kit ""~.. . 7 SEG LED DISPLAYS....SJI6 '50 ,n"" " . '.....53111 ~I Cur SJI6I ,~ In20t " fND359~ c,lIIOClt fled I ..
~U~ , ~ Dl1Oll107 C-ClCA ERed . ,..
CT11101 , ~ TRANSFORMERS simple :/8 ·'8 8 ' $17.95 fNDS03/S01 CClt,\, ~ fled '"CT1DtO .~ construction Complete Dl1l1l1SOCCJ CA 6/T fled , ~

PI... ~t2V-e 2S(Il.\ '" fN08000 CC 8lT I O'lll lllod, Red ."f'C IiInl ·17'1IIC 2!lllIlA '"CRYSTALS 9 Iol Mnt.·S~-e 6 ""'" . ~ _.
" SWITCH ES

l 57')S15 Ml\! ,, ~

Ie SOCK ETS "-"Oul\Oll-ll... 0.. . .. .. , l tor lOll
MI. IOC1lf-Sl'Ol ... "'ft Pin 5 b tOll hlCludes: fe alult s: " ,. Iogle-Sl"OI

II Pin 5blOO PORI SUP/c'y, SpnUl , • Hf1 & Min, SWitch o..-eeme. Off·" ... On "'DIODES 16 Pin I b l Oll IC oeu t to M,o. & Sec. on Com mand M,... loglt-OPllI '"18 P,n . a b lOll PC Board. Cloet Chip, S.ilches • 12 Hr, ·24 Hr. Alalm floel.tf Sl"Oi .6 lor lOll
INIOOI, I"I1I01 Mil SO b e oo 24 Pin l lor lOll Faircftild .8' Displav Module. - 10 Mm, Snooze floehr DPOI . ... 5 lor lOll
IN911 \If INI118 .. 20 lor lOll 18 P,n 3 lor lOll _Islon , lesistors. capitors, - AM fPM Indc stcrs
25 Amp 1000 ~0Ih , S!o<I OlI 40 Pin 2 lor lOll Complete Inst f\l ction$ - Sleep Output

• 6 DIGIT LED MOBILEThe SUPER COMPACT 60 HZ. CRYSTAL Clock Kit & Elapsed Timer$13.95 Complete TIME BASE KIT

~rl,.,_ u··"' ~'-tl I7; 12"' 87'
$4.95 . " OiClil 12Dflo H, .

Q..rtt Cf)'llli CDnllolltd
Use . ith Di,i tal Cloeks II Volt ec 01 At OPtrlll""

' 1.-- Y
"- SuPllly , Clse ' " . .. lor I2VOC 01 Portablt Dpefl lion ~~~-'

CDIors: 811c1., SIIve" or G<IId~ KIT INClUD ES: $27,95 Completes.n 11S" <lr , II' . PC Board, S369 DlVldtl Chili
M...... EIII...,....... '\~~. . . _ 3.S795 MHZ XTAl & _ P,olfctHJn /rtIoOI ..... (ItA W llo!ltfJl

AI Dt!ler Parts , H'Ch 1"'llU!stl _ Sao l - , I'" , o\;-
Complete Insttuctlon$ - llolpIa, Blan",,& Clpollok!y • fl u""" HleI> 1II1I*'I AlIS

0I'l1llN - f_"lIn bod F""" Pone! - Sl Oll - Battery Bacl-UO c,potlilfy _ fl-..m FfDnI SOM\dOtS
FOII",n; OPllOfl- At _410101 U.SO4-"" '"liD Ol~
1V1. ... f.,..,

MAlOO3 (N ational) Mobile Clock Module . . $2(.95

Voltaae Regulators 6 Digit LED Stop·Watch Kit
PosIt_·ID l2ll' te- ....,"".10220 Pte- Sp lit Time $29.95 complete Taylor Time COMPUTER CORNER

180S SI.IIO 19O5 SI2S... 100 ~" '" FI _tU _($: flu ds IlInutes. s.econds. ' 10000i '" stCCIIlds 2100 So, or FIIt _ . SU S." '00 1915 ., '" 6 lr",1 ea...,. ,eadllllt d..,b 8 10< 9 00
1815 '00 1...3 Pta

~eeds orI'Il 'J oolI XOSiOf llolletJ M_ oK 2102·1 SIC- HI S~ 1.~~1." 1110 lM)(l9I( .. 12S 8 lor tOOll
SPEC IALS

KII IM CWD( $: _ ""nd field case dnItr>ed lor IbO..
- Lilltsl lechnolotY Inltf$ll Mos Ch,O1 12tl!l 2tl02 ,1 h ,, ·th SPHd·I... Pw! . ,,,

JumbO fled l ED'i 10 10' tOO 100 fo, 900 - 32168 MM ' Cr,.1aI • Vlfllblo r"mm!! ClP 8 lor 12.00
2SPo. LEO's~d. Soles' CDID'" . " " , ... '" • 2 ..", sIiOe & l MOM P9 S.,tclles P'O/II 82S23 .. 300
B,-I'OII' LfO fledlGffffl '00

.. ........... , .. -- • l Ill'" (6 d'l1lS) Double DICit LEO D'Spla li M,croprocesSOf ·808001 1495
" "nllll.'1 I ridin p,e. BOARDlor Iblwe Ribbon C.llIe 28 i.uet2N222R . , . • / 100 110 Amp 100 voll 3/1,00

2 ~3904 type NPN , 8/10ll 6Amp600>'(llt . " ,3/ 2,00 1·10 f1 to-2S f1 l S-IOO f1
2N3906I ~pe PNP " 8/ 1.0lI 25 Amp 200 vo/1 , , 3/5 00 Blinky/Flasher/Timing Kit 12 10 20 oonduCI&! 2Yft 201ft '"2N3OSS r N.TO.31 " , 15 P'tloal.,i 24 to 36 oonduola< JO/ft 251ft 201 ft
2N4904 NP,10,JI· , · 85 95H9O . ,~

$2.50 each 5 for $10.00 40 to so oondUO\Of "" W. M
spuau( IC'S IIC9O. . " .. ", 14 95 Spec ify color callie llt<~od-G "I. Blue, & POI.
UlN·3306M OUII Sc~ ""11 I"lier .. $15 el S10' $J.0lI Kit inc ludes:
Ul N·228S AudM! Amp. 3·5 .'"i $115 tl 6 tor 5011 PC Board. 555 Timer, all components and a connector fOf a 9V Battery

~_IBox 511, Edison. NJ . 08817
Or ders ""'Sl IllCl U · No COlh · Mel $10lI hi""" !oforders II/\def 52S 0lI · OutSIde ConI USA.od 5' PtlSlalt - Ill' .... ..... Ie J Jf'$Id Idd S'IIo T.. I
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••,. ," 00
" .. , 00
, :~ ~ .
's.., 00,v, 00
lOll 00..

•
""•
"'...,", oo,.

WIRE WRAP TOOL WSU·30
WRAI'. STRIP • UNWRAp· $U~

Permace I Electrical Tape
• "" i .<ItJX66~.("",.1 • Ail w"",,", . Not_~

$1 .~ po, ,.11 _ S9.95 po' 10 ,.11 p.okaQO

•

WIRE WRAP CENTER
HOBBY·WRAP TOOL·BW -630

• s.n,ry Opo",'" ISIl<! CI
• W"On& ONLY 11 Duno",

W" ilS 30 AWG W". ooto
Stilll~ar~ DIP $W;.ts 1.025 iI1chl
ClImplelO ,,~h bu,~ ·in b<l..,~ sIB"""

ZENERS _ DIDOES _ RECTIFIERS
" lI:r... ..reo n" _ .. •
" """"" ' ,"-'10 ",_ .., "" , .
" ..", ,.-, .. '_ lOll""" .....
I.e ..", , .., .'" ' . "", ,""''''' , ...,
61 ..", ", ... '.,..., '" ""'"
to ..", "".'" ,.. ,.. " "'"
01 «>n '" 00 ,.. ,,, " , ...
,. «>n ' ,'1.00 ' ..'" " "'"
,. 5(I0סI1 It ''''10 \I '.
' 1 5(I0סI1 It ' ''731 I' ,.
.. ."." It ,.."... ,.
" 5(I0סI1 ,. ,"",. ., ,.

1> .... .', 00 'N""" ,•
'''' ,~ ' " 00 ,..,.." , .
' OIl 'i>11 1," 00 ,."., "' ''',._
'" , .. , ••" 'M '" ,., ' .. '.. ~, lO .

'00 "'" , " ,"00 """ ,...... " .
"" "'" , ' 11'00 " "Ill ""PlY lO ."" .... ,,,,P ",'''' ,.".. """" lO .

$34.95

CAPACITOR 50 ¥O<T ~_" CORNER..., ......"...
" ,,.. SlI- 'OO .. ,.... ...,,,,..,
" .. • ",v , .. ~

'"
, .. • "",.. , .. ~

'" • .. • '.' • .. ,.,. ,
"

, • -, " " •
~, "

,
" ""~, "

, ..,.., , , ~ '.' " • ."
' . Wl.T lIT...........,,~....,.

" " " - " " "= " " " ..~ " " "" ,.. " " "
,.

"
,

"•• " " " •• " " •..... _ . T..T....... {l 0UD1 ""'lICIT....

'•. • ,
" , Mlov • • ",,~v " " " ,.v'" " " •.... • • " '.lll';, " " •.... " • " .7fm " " ..

""" " " " 6-""" " " •.". " • "
,.,~, • , ,

, ~,,,v .. .. " ",,,.,, " • ,
_ ruo....'""_ tL~rnc: C'.........-- --,,- " " " "'IS' " " "..- " " " ,,- " " ",- " " " '.<H'"" " " "H'!'W .. .. " ,.~. .. " ",..."" " " " ,..,,,",, .. " ",- " " " 4.1.16. " " "",m " " " •m" " .. ".- " • " n_ " " ""''I' .. " .. 1111"" " " •","'" ,

" " '- ' .. " ",...',,, " .. " '.".. .. " "'00,- , • • ,,- " " "mo. • • , u." ,"" " .. "m_ " "
, ,oo..l5V " • ",,"''''"v , • " "","", 0 • "'00ll"'''' • • " llO/'" " " ..

moM'- " • • ".'''", " • •

C> CUTIER CRIMPER TOOL ICS ·B)
• Pl.., Nese IserralBO -jawl

• , Scissors AC\IOr1 CU~ lng

i • 611011 Cuners 14..u, s-se. 6 ·32,8-32 ,
10·32.10·24)

• Crimp St, tions 17mm Aoto - n ·2O to

B 12·XOeIeCl.>
, "Up·frOllt"· W", Cunlng

, ' • Scissors Ao"O" St,ippiog INo, 22·201. NO. 10)
, C"mp SIl!lOns _ ins"Ia1ee1 12W-2O t.

t2-10 ","ot)
$8,50Actual sue - av" ' length

~" .'. TRAN$ISTORS - , """- ••' OJ
~- ,,'. -, ,., '" - ." "'"",., ,.,'" - "". - " '..110-" "~to '" - .'. - ,."",~, ".. • ..,. .'. -, . ., OJ... " '. - "' 00 - "''''- <',., ... " "" - """- 'O, OJ

I
... "'. -, , ., OJ.- ,., '"
'""" " '. - ,., OJ

-" " 'I" ~, ." - ... oo..- "" _0 "" .... ", '"- ,., '" - ,., '" ..'" "'.- ,. ..- ..'" M'" "",u _ ... .- ... M' "".... .. . - ,..'.. -, .,.- .'. - , .." c'...',.,. ,.""- "" -" " ' Il> - .""" " " ' l'<'

WIRE-WRAP KIT - WK·2·W

-

SCR AND FW 8RlOGE RECTIFIERS
""" ,,. ,, """ "'" " ..
ClOM "'@""" "" ,...'Ii"" ,"'@'''''' SCR '"
MO"O.·' ' l .tI "'" '" """"" .., , ..
MrJA ....., "'@l"'N" '" BRIDGE .EO , ..

WIRE WRAP WIRE - 30 AWG
25ft .min .$U5 50~.$1.95 tOO ~ $2.95 tboon $ t5.oo
SPEClfY OOLOR _ wnite ' Vello,, ' Rod· G,...,· 01", · Ol.>clr

WRAP. STRIP . UNWRAP ~~••
• Tool lor 30 AWG WII. . '~

• R.II1Jl 50 Ft. wn,1O 0' Blue JO AWGWire ,~ ~
• 5OPCS: .acnl ",2'",3" &4"lengths -·. '

p,e-s"' we~ w".. . @
$11,95 "

"
'.'..,.",...~..~..~,,
,~

",1:,'..,.~..~
"",.,-,'...,,,,,,- ,,,-

$'95
$1.75

""$125

Jl

S .11..•1."

".,. ""., ..
. ", ..

",,/oftion
OI1/oo"'/on
on/oft/.n
onlnone/oo

"', _ .,-. .....
n,~ T_.'''''' ."..

,<4<,_._.
"... ,.....''''.

~

$1,75 PER ASST.

JMT·221
JIYfT· 223
JMT· t21
JMT·t 23

MI NATURE TOGGLE SWITCH

DIP SWITCHES

I T_ .....
42"'" I ' ~,,, , ,.,te. ",
" •.., <"'" .'" , ,., re. ,,,,
""' ·1 "6 .... '" 1 , • ." . ""'

HP 51182·7300 Multi -Digit Series
• v, ' Ill. • Common C,ttllXl• • D,p Pacl<ago
• 3 to 5VOIIS@5 mi. pe, segmem
• 1 '"Il"."'! M. "" llln ic • Reel Di'pla'j'

~
) " lD'lit

, I 0;9~

• 0;1,1- -... ~'i $ o;lil

Spo< $0_ . lS< _ SO" 3$, s....p lor 1Il1A Coll i..

0..,., DI_OI """" " " . _ lit"""' PricI"'l

Men's & taces

• sone State
• Displays hour, minute,

second, month & day

• Snap-out batte ry
replacement

• Free set 01 replacement
banenes

• Choose lEO or lCD
styles

• One year factory
warran ty

ELECTRON ICS
ames

T1meband'...Hf/IirlfIU)

- Watches -

1021·A HOWARO AVE.. SAN CARLOS. CA, 94070
PHONE OROERS WElCOME _ (4151 592· 8097

~II ,....~".. "'.... Goof n.. .....

ClIPllTE 8/$1.49
uu MOUNTING SYSTEM

use wl\I1 XC556 LEOS
"' 0,... _ ' ....

Plastic Push Button Swi tch
• 11 AW& Soli' Wi.. . s- .....
• .!II (_I l ,N ("""l lI ·p fII....
• U IIP@I. YOiIl·' AlIf' i5' ,to WoII

,-0 '.·lIo• •• •• •

'0 OHM ,,- ,,- ..- " OHM
ASST. 1 ,. ,,- .- .- ,,- ..- 't< ,,," .... ....- ••• ' 000'" '.-..-ASST. 1 '. '.- no OHM ,,,-

~- ..- ' " WAn .... ".."0_ ~..
~- ~-

..
ASST. a , ,,

" '"
,.

" ' " '" wAn .... ..... ,. ." ,.. ...
ASS1. • , ,, ." .. " '"

,. ,,' WAfT .... _ .. ..,.

". '"
,. ,. "ASST. 5 ,,,

" W ~ '" ," '" w'" ' " "..," ," ,~ ". -ASST. 6 ,,, - "0' - - - ' " WAn , ,, ".... '. '. ... ".
ASST, 1 ,,, ,'" ". ,. ,.. ,. " , WAn .... ...
ASST.8R tnchc es Resistor As sortments 1-7(350 PCS) $10,95 ea,

50 PCS, RESI STOR ASSORTMENTS

IC SOLOUlTAIL_ l OWPllOFILE lTiNI SOCU TS,. '" ~;~. ' ·1' 11·" "· '0Il'. W .. - " ." " "'" " " " ". " " "". n " • ". • " •". " .. " ". .. .. .." ~, " .. " SOUlERTAl L STANOARO (Ti NI
". '" " " - .- ". •• • ..
". • "

, '. '. .. ,"". • , • oo .. ' " '" ' oo". " .. ..
SOLO EIITAll STANOARO IGIlLOI,- •• " " - I11III ". .. .. "". " " • ,,- ," '. •,..' • "
, •• '" '. '"". .. .. .. ". n, '" ",

WIR E WRAP SOCKETS (GOLO ~ LEVEL #3

". ." .. " - - ,... ... • ..
'" ow "

, " ... '" .. ...
". " " " .. ," '" 'OO
" p' " • .. ... '" '. ,.

:: ATARI GAME BOARDS
_A_ '~"',.o- llO__O:', $6 .!15 ea.
_ 1--........... o...' ''''~'_, """. """'•._ ."" '''N.,",'
.n""l Ol\ARlJ1 _ " " . ," $9,95 ea.

()... ' 00_ "l6d " C', (JOt, ;00 ...
Mo<. ,,_, _ ..., l>"'lAlL '
......, C>oo C<-. S."", ,, . ,,,,,, ""

,n" • - • ,'.... ".- '. ,..•' "-'", ~ ,,~ ,

.~ - .,.,
DISCRETE LEOS """ "- ....,- -- ',1' """ ,- Ut

,~ ,- ,,~, 0;'" - ..'
","" ... " .... III< .- • •". '. '0 ..11 .- ~ "., .~ ~ 'M' MV>O· ,,", ~'I'

•• "- ,,~, .~ .- ..~, - .- '''I'.. -, "I' - ,- n ' .~ ,- u' Ir;·~;t l.. .- '.. ... - '·1' - -- ',$1

~" .. .,~ , .- - ...' • w ,. ,..
SPECIAL ' _ XCS56 Red 100/$8.00 1000/$60.00 _ SPECIAL '

-" - DISPLAY LEOS '"
.~

"- ......", " "" ~" "M'" , -_. '" '"
w,, _ Co~_ "'"'""'-«.... ~ ...., ~" ""...." ~ •• It'" "'• eo-..-..... ~

,..., -- '" ' .1 '" •• Co<m><>o _."" , ~ •.., -- ", ,. •• - - ~ •- , -- ~ .. •• ,"",_..- ~ •M" TO """- -,~- ~
,,, ...,""" ,"""""' ..-.... ~ •.". --- ~ ,.

~'" -- ~ ,.
•• • Commoo _~"'" ~ • III '" -- ~ ,.
••• -_.... ~ • .'. -- ~ ,.
M" " -- ~ ,. .,. -- ,,' •W'U I --- ~ " '.. -- ~ ... , ,, '"""""~...... ~ • ,,~ -- ~ '..,- """"",.- ....,.. ~ ' " '''''''' """"'" ~,-

,. '.

" ., _....... I'. ...,.

"" _ . ' 121.""" , , "'...
'"

Sl.OllIioi_ Or....- _ u.s .-. Oolt
C,IIO_' lIt~ _ _ MIl f"4 SOl" 1"

I f
7400NTTL~.,- " "' ,.".. l'I..",,,. " .'- ,

,"".,~ '..'- " ,..,."'" • so,,,,.. •.,- " SIO" nN • $1<',, \610 •.,- " ""7310 " "",m,. •,,,,- • SO"'.. " SN"'~ '..'- • SO"~ " s,m"" •SII''4I'" , "w'" " SN,.,63/< •.,- , SO""" ,. ..,,,... 1.\0.'.. , .'- " SO,"... ' ".."". " .'- • $11'''_ '.SO"," • ..- " SO,,,",. ,.
SO"". • """... • SIo''''~ '"""".. • ..- • S'''''''' 'OO$1<"". " .,- •• S''',,13/< ' oos,,,,,,,, • .,.. •• """".. '"SO,., '" • SO""'" " SO"'''''' •.,.. " ,.""" " SH"'''' •SO"". • .... " SO',,''" •.'.. " ""!l:lM " 50'''''''' •..",,. " S.,.... "

S,,,,,,,, ...
""":;I< , .,.. , "74'l12li •..... , "- • ,.""... '.S,,,,,'" " 810"." '. SO'''... ,.
SI'''"'' • $0"'"," ,. 50"'''' "..'.. • ,",,,,,," • """"" ..
"""itII< " .."'". • """". ,.SO",,,, n SO"""" • ",,,10< ....,.. " """'13/1 • S1"m, ~ '"SO',,,,, • """"" • "",,,... •,oo.. • SN"'''' • SO''' ... •SO"". • SO',,"'" .. .."'... '"s.,..,. • S.",.•• • "",,9\1< •.,.. • SO",,,, ,. ..."'.... '"..,.... • ,"'''',. •• SO,,,,,,. •810'.... • SO',,,,, •• ..'".... '"S,"'... • S."'''' •• so,,, .... ...... • SN"'''' 1." SO" ..... ,.
SO"W< ,

,,"7""~ ,. SII'..,"" •S",""" • SO,,, ... ,. SO""" ..
SO"'" " .."''''" ,. ..",... ••SO,,,,.

" " '''11. , S"",es- ••SO""" • SO"",. • SO".., . •
WIff OTHE~S A~IIIWM Oll ftEQU!ST
2C'>; _"" lOO~ 1<00',- • CMOS ,_.

"-, , ,..:". •- • ... ,. «~ •- •• ,- .., ,- •-, , -, 'oo ''"''' '"- • ... ,. "'"'' ,..." • ,- l .ll '''" ..,... , ,..' .., ,- ,.... " -, , ,- ,.... " c.. , '<cWo '..." • ,.., ,. "'"'' ,oo.." .. ... ,. ,oc,~ ,.... " ... '" "'"'' ,.- ," ,- 1.1j "'''''' ,.- '" ,- " ''':'1' ,.- " .." " ",,,., ' "..- ," -, " ,..:, ... '"-, "
coo,,, ,. ' '':1/3 '"- • COO", ,. ,..:,'" ,.... ' " ..:",.. ow ,,,,,g, ,.... , oo ,~ • - ."... " '''''''' " ..;""" ..

,
LINEAR , M' ",," ,.

""'"" " 'M""" "~,.

" ,~ n, "",~ •-- • ' M" '" ,." LIl" '" "- '. ~'" '" ",,- '"- • ~", •• 'M", '. '",M101CII 0 -~, ,. ,M19O'. '"- ,. --, '. - , •-- '. lilli' • .. ,- •- 1.10 - , .. '''''''N ..- • ...." •• ..- '"~,~ ," .E,," •• ,- '.00"" • •n,," ,. _.~ '.
00"" " -~ •• -~- •
"'1' OC. ," -- •• ,.- '"~,. , oo .- 0 - ."
LIl12lJ<~ ," •E~" 0 LIl'''''' "LIl_·" .. .- ,. 7$<,'0;0 •"'__' 1 '. """'" ,. ,"- •",,_ .1$ ," -- ,. ~~, ,
OOlOT·' .. -- ,." - ,
llruOT·'.' .. -- '-" _ 'c. 0-_. .. -- '" - •
""l2Ol·lI ,. _..

'" ,"- •
"'lllJ'·" .. • ON ,. ~.~

LIll2Of·" ,. ,.- " -, ,"
l>032lJ'·I' .. -- • ,- , ,.
lillO' ''' •• -- , - ,.
00 '" ," -". 0 - ..
~~ ,. ....",. • ,- ,"-, '" .- • - '"_. ,. ,.- • - ."-_. ,. -- ,. - •LIl'JoI(I<, '1 '. -- ,. ~, ,.
",_." '. ' M"'''' " - ,.
LIl_ ·" '. 'M"' o;o 0 - , oo
LIl_·" ,. ,M",·, .. • - •.._" ,. ...."'" , - ,."_. .. ...."'. , - ...-_. .. ,M'''' • COl'''' ,.
"'l4OT·lI ,. -,~ • 00.- ' .ll
LIll4OT·ll ,. -,- • 00'. ,.
""l4OT ," ,. ""'''''N HI 00.. '""')10' .l4 .. -,- ,. - ,.- ,. ' M'''''. " ~," ,.
'M" ',," • ,M"',,, •• ~,. ."
;""," , 74L500 TTL :'l.S,;~ l.'"",,0.1 , '"..- • """ • ""," ,"..~ , """ • ""'" '"''''"' 0 ""'" • "'S'" '""- • '''sal ," ,,,.,,., '"""" . • ,~. '" "...,.. ,.
",s" • "''''' " "LS'" ".",$" '" ""Ill '" "'$'" ,.
'"s''' • """' .. ""1\'0 '.,,~ • ""Ill '" "",,, '",,= • "".. '" ",SH1;, ' ",,,m • '''Sill ,. ''''," '""""

, ",,'.' • ",S' O' ,.
"'''' • "LSI" .. ,,,,H" ..
""'" • ,,,,,,, • "'S>" ..
"'ll' • " tSu l '" ",- 0

'" , .. "",y; " ,,,"',. •
""'1 "

,,,,,,, .. '""", ".'
CLOCK CHIPS..- • ",.. Ern _, Flo... PI, ".

MM" " 6 ",... teO _ , " .. " .... ••
~"

, ....,. IICIl _ . , ,.,,; """" '"MM" ,. 6 ",... '1 .. " .... "'" '" '" ,"
"'''''1 ,,,,.......... , PPS"'- ••MM>!'1 "*' """ ....,... lIw W.., IMM"" .., ,,,
"'"" • -. M,.... " .. " ..... ,.

" TA HANDBDQKS
'"00 .,. Q. 0 ..." ,. ,,"" 0' ' 4"""" "" 'CS 51.95
C......- "" 0"' " OMu,. ,IQ" Q' .""" s..... Ie. $2,9 ... Pm ou'" '"""'00" 0"' ''"' '0" Sl.95

All T>< A EE HAN0800l(S56

205



•

•

IN~ 2OOV. 1. Iן500 0;_. Stwdy '.1'1 _", '-
II'WOO3 01 a good ",vi"", 1.VSI

TI1'-3O <lOV, I omp PNP Pla.li c , ~
111'-33 <lOY. lOAmp NPN PI"''' c S1.00

LMI815 ,o.O,o.PTIVE SENSE AMP CHIP .
Uoo<I "'Ith ...... '" c""lrol '0 1" 10 ,Iob" Inpul ond ....1..
I.vol •• Appll co" "'" I.. d 0 c I""."'hc/l .......'"
._01. 1O<:homo...... """'" 1"".
l M1815N ••••••• •• •• ••• •••••••• •••• ••• ••••••••• s.s.n
Spoc1• •• • • •• • •• . •• •. . . • •• . . • • • • . • • •• • •• . •• • • ••~

HCIIIIHL\ U ... 3192 _110 Ko rl .""to!-'cu (........ 1.., ,)
." cto. ,O""'''OT ,,10 " .hUtM 011&"«0"', to
« t ... 128 .hanc',,, ." • 119 _tTl., and tbe
••,.1\11107 of ."U'I~ c.... I.. cb « tt ""..-
oil, ....lid NI,", tbo 1>&• .11"" '.r .,., aDoI
•• "'-l11O del ...... cool. to ...ed to ••10<:' _ of
.too <t • •••
h ,

.'eaU. _n.'_
.TTL <_,abUIt,
.ao;l$ ,_t.bIU', (WI
.SIlUto.! cIla..... , <_,.Uln,
.1..,10..... C..-k .1,.......'
."""',_ .c.... ,>-~

(S- ,,,,<1••• ltu . Il '71 ...... of 7) 11oo$"11'" f .....
.... lIcatl .... ,,,<1""-1,,. T'I~•• r 1I....f..,.)
IIOI6HlA •••••••••••••••••••••••••••••••••••• $'.~

Spec•••••••••••••••••• •••••••••.••.••••••••• $1.00

1MIS320 TV SVNC G EN EAATOl r.c.
V-ra'. all lIMo sync ",,1__CftO<II)' fa< -.. '" .i<lea
,."..;",,1•• u.. ",11h MCM6S71A if> lIMo TV-Cooooput.. Int.....
face. MM$l2ON • ••••• • . •• • •• • •• •• • •• • •• • • . • • •SI8./IO
Sp.CI •• •••••••••• • •••••••••• •••••••••••••••••• 60c

DATA lOOKS BY G .L
OptoEltch""C1 """"""I. fill.. wllh _c _~Icoti"",

...., wldo _loty ttl Opto dtvl_ 1""IWl"" -., .......
10""" _ coup,,". G.L Opto ...........1 ~.2S

s-.lcon<luctor 0010 8ool<. ... ,'_ booI< ttl <Iota. era.
",'-0••-.,~ ..... I""' .... G.L dtule.. "- ,."".;.,,.._.ro-. to SC.., T,ioCl 1nOdul... 0-
...00 IIG P'II". Noorly 5 Ibo of booI< III
G .f. s..; Cotodo.octor Ooto look "1 .95
Fo<o'1I" " ...... <><10:1 ,...... fa< S Ibi (2.3KG)

,,-, T""."I"", lJoor'o Ho,d><d<. F<>t 0..,- UlI"lI_
.......lo,'" and you wont •• k....... how '0_ "" htol
.. nI<. dorat. '" jUl'~lIy .."..Iy ....'" ri~', 1. i. 1IMo
l>ool<. G . L Pow.. T"' :. UMn Iook t3. 95

C30-1 .(OOV, 2SA. S1 0d SCR P .2S
SWE SOOV, lOA Stod Triac SI .59
1..",11"0</ S. .... .woV, lOA TRI,o.C 1'.. ....1>1, ",l . h buil ,-I~

' Iac. TRI-133 . . .. . • . • • • . . • . • • • . . • • . • • . . • • . • • • " .85

. ......... ,....."'_,.e-• ....__ '_V_'•• _v
• Uo. 71 C& _oJ,
• z.. > '000"_
• • ... _ .. __l..
. _--~_.-·_.-sor.. aooIo..-un......__ ..... _- ..-. ..... _ .._0-, ....__· _e....-_ 10__ .".~· __ .. ,"~., .. ~

MC1 40133 SINGlECIi,P3jOIGI T A/O
Sl""l . chip cone!".. 11_ am CMOS 'lgl'ol "lorl"" ,ou
,he """P I.., ,., DVM """,,,,,,,h . ~ul,;"V ""I , ...~..,,,,,I
_ivo port" , hi. , yO' gl . .. you, Au'<> polo,i ty, <>u'o
.... , . 1",,1. v.1IGII I ne•• 8 mW 01'",0,1"", """' .
1'<1(10...",••i,,,,, I•• 25 con"""l..... pt...cam and . CIS .
1 coun' occuracy ! tOO uV ,. ",Iul l"" . 2.. Pin DIP.
Mel oU33P i.h _c, 119.55

~
.r.E1-' ;:.- .......-III!I. "'

ffi~[fillJ Tl
Sats........ .o~, .... bte.t ••Mi.... 01.... '.'-Tfll: ny... l'adtH wi!h

~ ..... on""Ia""'=$''''.'
<If'<l ·'-....11111111I1111 Hill

W. P'l' ou.loco .hipplng .n a ll <><do.... • • • r S1 0 US . '1 5 for. ;gn In US fond,.
1'1_ .. odd .~',o f", Ii .., <;I .... '" oir lOOiI. boc..... il l bo .. fund Q<do....
undo< SIO. odd SI ""ndll",. P1_ .. od<I 50c l"" "",,,co . """".. door and
Ior>k ..........i co cordo "'.Ic..... , U 20 ",I..i_l. t. I................ lOOy bo ploc"
10.. M '. ),30pM dally. Man ,tuv for i. Coli 602_93 ' _01528 . o..ck ,-..do.
..,.Iet cor. '" ....... """'I' fa< "'" I" ... !Iy. .. pockod ..i.h ....... and """I ...
. 1.eI, ,,,, le _nt>.

G.... ral p~rp RPlI Switrh. 12501-12 IIPR ... Itch I '
TO_IS _,.1 " 10'• ••i.H•••o tN21147.
,1501 ·U lZ/fi. 00

6.ev. SOWo" Zon... Made by Mot",.lo In TO-3
C"'. . Gal. pia,.. . . '1 . 00

IIV . 'iW 5'1; Z.oor. I~nl! .xi.1 lo.d U J~"

rilh' f.r th mlS v.I •• , ••upoU 1/ $I

2111oH4. 4(JV .],II, PIlI' itc~. Tg..5 ,0<
2112905. 4(W•• !IIl PlIP S"Hch/~. 10-5 "".00
2112141. 5(w G i .. ro·) '1.00

TO-S Heat Sink. THERMA Ll OY 22118 2-pI.c. b lack
""","it" f", ," ""I,""", htol ~1 ..lpotlon. IiS2211 &. ),lSI

,(W . 451o.p , ... , ••", .., Ili ....
SlolI..... lOIl9Ot _'. .. c .., ••
I "- .'US U.OO

5lG"nICS 8000 SglU rra, U'll;IC
Tho.....Ii', _I fa••a, a .... "- ro f ..•
_. copobl1ity ti, 'a reI TTL. , fao_
.0.... chaD,'-"'" '''' , a1 IooqoiD prlco•• "II
... b""•••_ I>D' _ p i .., .....
,iD__••_ ••

• _ ~ ·t i_t .., /$1.00
lO&tl1Lc. tluol J-' / P/' 4/S1.00
lO&nloA •••~ d 1.iopD' _ /$1.00
1138900 •••1Io.1n 6/$1.oo
113202A IO bit ''D~ .". 10 $1.25

"""CSSIOMl TDu'IATCS-U'll;lC n-lL.S _S' aaol MlIJI06-'
'/4 S _ $].50
lit 510••••• . (_, .~irt pac"",' .i..) •••.•• $].:5
C ~,•• P I O>u. 51'001>.1 $] .50

NEW BOOK
NEW BOO. FROM N.o\TtON.o\l
MOS lSI. Giant <1olo booI< fill.. ",I'" "'"" __
"" 1_ ocol. MOS c'<culto Ir_ NoIIOflOl S-Olcondud",
Corpo<oIl ..... "'lu Il\<;h.• • "'I"."" if> U.S ...... , .. . S.( . 2$

Outoido U.S., - -.'.~••:.:..Oi'~'.~.i!!'!!''!!''!!''!!'~-

7StlCKC ~A VARIABLE kEGUUo.TOk
N(» · . t la • • , • hllh cu ... .. . . d Ju...bl. '.Iul..a,.
S.... 01",,10 <IroYitTy ., .h. p"!'ula r 711GltC. Nu d .
""Iy ' ''1' .., • .".1 ,,,,"0•• '1' P'GlIr" '1' ..., v.I.·
• ~. b.." ••o +1 .nd 1(W @ :.A ""'oYt.
IStlC KC •••••••••••••••• .••• .•••••••••••• •••• '1l.9'
Spec... .... .... ••••.•••.•••• • . . . . . . . .. ... ... . 10

Th. f.ll..,ln. it_ .n .yollabl. '0 l.o ••• q...n ... ...
Do.lar "r ..nulort~... inqui.., 10 inyit ... .
ZR1414 .. IfP!l lulOch "" ..d •••••••• ••• . . •• • . IO/$1
lN7H 6.2V . 11. "" Zeoor lin
clotIn . . 5OV. 4A SCI "/.ack.t • . . .. . . . . . . . . . . 1/~1

l N9S1B.. 15'1 , 11 , "" ZOo 5/$1
IoZ ~OI _1 Q....d Hl .p••d ' "o. lo t"t '0 14 pin DU
p. r~.~ • . Sloll..." Mo. o<.l. IlPQJ30l . .. . ... 51$1

"'lc. por bat.f 1000
SI'. 84 ('WW;m• • I)
'12.80 ('WW;mK_2)
SI ".80 ('WW308tc....)
SI7.60 , 'WW308.-61

t nr -t.ek, me.
~~22 noem ..JIlO avenue.
c tencare. all lZOna i1~301

PhOn€b02 - 931 '_

pklq ctv.ns SINGH END
N, Of Pi,. ...",. ll.: ~

,.. ,.. ~.,. I •Sl I . 62 l .n 1.i3 ' .M ,.~

'" '.MI .76 , .W ,.~ 2.21 2, ....,.. .. .... 2."9 2.69 ,... ,... ,.~ '.W
OOUILE ENP

l "P .. . .. . 2.76 '.W '.W ,... ,." 3.)1
16P ...... 3.01 3.13 ,.,. ,.,. ,.,. 3.81
2"1' ...... '." " . 7S ".9" S . , .. ,.~ ,."

l_'h Ptlc.1'*' . ub•• f 100
I " S1. 048 twW3OVC-1I
2" SI ./IO (WW3OVC.2l
01' SI.BS (WW3OVC....1
6' P.lO (WW3OVC~~

0-1... 1"'l.,l'1' Invited
100ft. '011 53. <1.5 10roll I eol"' .. 12 00
SOO IT. roll. 59.9S .. rollo • ..,; eol", .. W. 82
I . 000 IT rail SI7.85 .. roll,. "';&O<I! eol", .. SM. 26
WllEWl/roP I.C. SOCKfTS. 3lEV£l GOLD
' 01 pin :J8c _. 10 fa< 53.60 16 pin oI2c _. 10'- 53.90

p~E5n IPPED WI U W.....p W' RE
li l,h. " ~uoll ,y 30 '0. •y"'" 1"'1'10'.' .llvo , p l. ,.. ",i, . f••
"' rq>pl"ll . S'.ip'p'" I " on both .nd,. ' ndioo' " I."".ho a r.
I.", ' h. 0/ i",ula'" p""'1.n . Pockod lOll I'*' "u" , p la.. lc
.11'1 0< 1000 pt, poly bat. Corr"",,,. "'" ,..ic•• , I ( . ...... llobl.
In Ilock. R.d, V. llow.nd Gr••n. S' a" r olp. d••i'ed

DIP P\UGS AND COVf";
u.o "" _ ting d;_......ton.1~.•••.
Gold ploted -"' fot '- .._.

!'LUGS COVERS
1·2. 2~.9 50-99 1·2. 1S-99

8pift."6 .39 .32 .10 .09
10';"."8 .~ .~ .10 .09
16';...~ . 47 .38 .10 .00
2"pi~.79 .n .es .1) .13
<lOpl~ n.za Sl.l18 .93 .2) .22

~J
~,~

I'iIG" CUUENt STU) DIDOES '
D2131 2OtN. 25A I . as
02135 MXN. 25A _ '1.00
D2138 6JXN. 25A II.»
3289 2OtN. l00A 15.85

Controc' Conc.1I0.1"" SptcI.I 1I Full $poe. N EW' I
SN70190 ••• . .• . 39( 2N3n.. ••. ••38c 2N3n 3 '1 .75
LM32011-12 SI.29 2NS&I. 7SC 2N"O' .. 5IS I
lN52JIA 25<; IN35n 9Oc 2NoIoI03 .. 5ISt
11'152268 35( G. E.D"SC5 ""c 2Nl)~7 .. Sl,39
7" ' f..lnI • • II' • . 3/S1 SOV. 3Aml'""""y 1<1<!g••• . . • . . . 79(

-

OIl' PLUG INTERCO NN ECTS
ldoal lor ..... from b<>ard t. board, , ...ot. ,,,,hch.. , In ,..,
oqulpmen', I""", pon.I" . te . Mad. from 1iI01. 1'10. ...
c........c!(..... , calor e<>dod ribbaa cabl., "",Ido' 1'1_ .V..., fl• • lbl. am ....abl ••
To <>«Mr, _. up port .......... from c1,,,,oct.. I.,le """ find
",lc. in .hort. fo< l ane.' 5-1 "1'_ 18 II .. "VI••nded I" pi..
I......c""""'" 18 I..c in l*"llth. Ptlc. I. s l . n . 0 -2"p-()/:
i . <\oubl.......... 2" pi 6 ;nc.... In 1_1h. "'Ie. I. S.( .S5.
Ouaatlty prlci"V ,. o labl••

•
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ALDELCO COMPUTER CENTER NOW OPEN,

NATIONAL B080A SPEC IAL $ 19.95

HDURS: MONDAY TD SATURDAY, 9:30-5:00
OPEN WEDNESDAY UNTIL 9 PM (5161 378·4555.

We quo te on any device at any quantity. Add 5 % for
shipp ing. Minimum order $6.00. Out of USA send
cer tified check or money order, include shipping costs.

8038 $3.25
MPSA 14 90
2N3055 99
MPF102 FET , 55
2N3904 or 2N3906 25
2N5496 or 2N6108 .70
MJE340 (2N5655) 1.10
40673 RCA FEr 1.55
74111r 709 t4Pin DiP 25
555 Timer 75
556 Du al 555 1.75
200 Volt 25 Amp Bridge 1.50
l N914·1 N4148 15 10• .99
1HJ4-1 H6O·1N64 10111r .99
CA3028 Oil. Amp 1.SO
4060 CMOS 2.00
l M309K Vll it Reg 1.10
MJlO55 2.20
5313 ClockChip 3.95
531 4 Clock Chip , 4.50
5316 Clock Chip 4.95
2H6103 89
lM309 Of 741 Min OIPOp Amp 45
l M741 CE T05 Op Amp 45
14 or 16 Pin IC SOdfts . . . • . . . . . . ..30

Slide Pots Tapered 1 K or 15 K . S 50
Egg Insulators .45

2N3772 2.25
2N3773 4.95
2N3859 29
2N3903 20
2N3905 zs
2N3924 1.80
2N3926 6.30
2N4041 1.80
2N4249 25
2N4401 _25
2N4402 25
2N4403 25
2N4409 19
2N4427 1.35
2N4429 7.65
2N488B 5 0
2N5016 17.60
2N5090 7.50
2N5129 40
2N5179 90
2N564 1 5.40
2N5642 10.25
2N 5643 14.35
2N5913 1.70

ZENERS

RF DEVICES
2N3375 JW4D0 MHI S5.SO
2N38661W4{J0 MHI 1.15
2N5589 JW175 MHI 4.75
2N5590 l OW 175 MHz 7.80
2N5591 25W 175 MH z 10.95
2SC517 J.95
2SC 1226 1.25
2N6080 4W175 MHz 5.40
2N6081 15W 175 MHz 8.45
2N6082 25W 175 MHz 10.95
2N608J JOW 175 MHz 12.30
2N60844OW 175 MHz 16.30
2SC 1J06 4.30
25C1307 5.25
2H2876 . . .. . . . . . . . • . . . . . . .. speciil lo.g5

1N746 to 1N759 400 Mw el ..25
lN47281111N4764 .. 1_1I 28
lN533JtlllN5J78 .. 5_n 2.10
1N2970 III lN3005 .. 10 woo" 2.4D
lN3J05111IH3J40 .. 50wootl 4.75

.001 Pace. Cap_192Pl0292 200 WVDC . .18
12.8 kHI Crntll in TO 5 C., 4.95

Kits, Books, Boards, Magazines.Special 2102L1 8 for
$17.50. 8080A CPU Chip $Z9.95. We stock OK Battery
Operated Wire Tool $34.95, OK Hand Wire Wrapped
Tool S5.95. 7400 ICs CMOS, Timers PLL's IC Sockets.
All kinds of transistors, rectifiers and diodes. Plus other
electronic parts.

Special 50 Foot Spool #30 wire wrap
$1 .98. Whi te . blue, red or yellow.

TTL SPECIALS
74Hl0 Dual 4 Input Buffer s .20
7490 Decade Counter .49
74S 175 Quad Flip·F lop with clea r 99
742834 Bit Binary Adder 99

2W' round spea ker, 8 Ohms . .. .. . . . . . . . . . . • . . . . ........ . . l.on
2'%" ro und speaker . 100 Oh ms 1.10
Specc miniature replacement speakers from 1" to 3"''', SASE for list.
Brand New GE Stereo Tape Amplifier Board with all com ponents 4
Watts 12 Vat supplv limited _. _ 3.50
Mono Amplifier Board 1 control 2.25
6 foot black or brown lip cord and plug 35
RG174 50' coil 4.5O
2%" ro und spea ker, 8 Oh ms 75
VHF Ferrite Beads 15 for lOll
Ham & CBSlide Mounts with lock & coax connectors 8.95
2 Amp Bridge Rectifier, 200 Volt 5O
2 Amp Bridge Rect if ier, 600 Volt 1.25
3 Amp Bridge Rect ifier, 200 Volt 85
Gould AA 500 rnA Nicads 1.69
2 Amp 1000 volt rectifier 10 for 1.00
lM 723 14 pin Voltage Reg .49

2N918 .• .......... .95
2N2218 ..•........ .45
2N2219A 40
2N2222A 30
2N2369 20
2N2483 34
2N2484 45
2N2905 35
2N2907 25
2N2926G 24
2N2926Y 24
2N3053 50
2N3390 .75
2N3439 1.59
2N3440 60
2N3512 1.15
2N3553 1.40
2N3565 22
2N3584 30
2N363BA 37
2N3646 27
2N3713 1.35
2N3725A 1.80
2N377 1 2.50

Build t he W7BBX Programmable Kever (Ham Radio
April 1976) We can supply the four PC boards and a
Comprehensi ve Construct ion Manual al l for only
$29.95

$choOI. "nd c lub. contact ul for quantity discounts on a n y
of au. k its .

We ha ve Wife Wrap Sock, •• and Wire Wrap Wile - 50f eet $198.

STOpWATC H KIT Operltel On . 9
Voll blUery . Includel Cryltl l.
S..itchel . 1206 MOS Chip & LED
Dilp il Ys ,nd Boerd •••. . . . $29.95
STOPWATCH HAND CASE lor
. ba 3.95
CLOCK CAB INETS BHutil u l
wood limullted .... lnu t \l.. in $4.9 5
P1.,~i!iau In Blue . Whi le . Bla<;k or
Smoked $ 3 .9 5

S IX DIG IT AUTO O R BOAT
DIG ITA L CLOCK KIT HI. ,
bIIulilul Cn"tOOlI Grev mou ldlcl
high I_relu,.. pt.., ic eIIW wilh

chro.... rim . Dimenlionl Ire 1 " "
high " 4 .. ...;,je " 4W · dee9.
u rge 0. 1 LE Os d ,$pl.... hours .
minut.....d MCOndI. Workl o n 12
Volt AC o. DC II _ II .. automatic
switchln\l to , 9 Volt t-n..-v fo r
_. llil...... Bl lt«y InOl .up.

p'~) f ill in "'_. Provts ion for
bl.,ki"" d;~"y LEOs for out 01
c. or bolt uw. Ad jul1lb'- CtvI1I I
Time B_ includlcl, II _ II ..

Mobi l, Mounting Bracket.
KIT ONLY $29.95
Th." o r more kill 27.95
Wir.d.nd T ' sted 39.95
Power Pack lor uw o n AC 2.96
NOW N EW IMP ROVED DIG I·
TAL ALA RM CLOCK KI T Ho urs
• M i nu t~ • Sf!<:onds dl wlayed on

II ~ BIG 0.5 Fai.child 1 Segm.nt

DiSPlay L EOS 12·h ou' 10'''''1
Z4 ·h our alarm wi th . noole tea
tu.e. pi uS elasped lime ind";atOf
and fruze feat u.e . Eoght Plt9" 0 1

p oc t on ah and ,nStructlons . NEW

o n -boa r d p a Wl!' transforme'
and C"CUlt f\l lor OPhonal lime
base __. _ .. . . . $t9.99
60 Cycl e lime bese k'i 10' de uw
In ......o rno bo l. Or 10 . batlery

ope.ahon ..... _. _. _ ' . _. 54.95
12 OR 24 HOUR CLOCK KIT .
Comes with Big 0.5 Seven Segn-.nl
LEDI. lhes National 5314 Clock
Chip. F in Our Walnut Grain Dr
PIe~ig"s Cabinets. O NLY $lB.95

A2
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S.D. SALES CO. P.O. BOX 28810 - 0 DALLAS. TEXAS 75228

JUMBO LED CAR CLOCK THE HOTTEST SELLING KIT WE EVER PRODUCED!
You requested it! Our first D.C. operated clock kit. Professionall y
eng inee red from scratch. Not a makeshift kluge as sold by others.

$16.95 Features:
A. Bowmer Jumbo - .5 inch LED array. C\..OG¥.1

~~ KIT B. MOSTEK - 50250 - Super Clock Chip. 1151'1\00CI'NNO
C. On board precision crystal time base. 0000 sPo.ON\t~S G \
O. 12 o r 24 Hr. Real Time Format. '£> '1 CUS\' ~~O'N.

Alarm O pt io n - $1.50 E. Perfect for cars, boats, vans, etc. \<,.\ '3
AC X FM R - $ 1.50 F. P.C. Board and all parts (l ess casel included .

1702A 2K EPROM UP YOU R COM PUT ER I
THIS MONTH 'S SPECI A LS we tell I t like It Is. We cou ld have said 21L02·1 1K LOW POWER 500 NS

AM D - 8080A $ 14.95 these were factory new, but here Is the
ST A T IC RAM Time is of the essencelstraight SCOOP. We bought a load of

Z-80 CPU 4 9 .95 new computer gear that contained Ao' •0 ,. power. Not Onlt are our
8 25 129 1K PROM 2 .50 a Quan tity of 1702 A's In sockets. We R A M' s taste r than , speed na bu llet

carefully removed the parts] verified bu they ... oow very ' ow power.
their Quality, and are o11er ng them W, ... pleased '0 o ff e r prim e new

60 HZ CR YSTAL TIME BASE on one heck of a dea l. Fi rst come 21L02-1 tew power '0' super fast
f irst se rved . Satisfaction guaranteed! RAM 's. A ucws '0' '0 STRETC H

S,D. SA LES EXCLUSIVE! u.v. Eraseable. NEW PRI CE! $2.95 ea. your power sup ply farth er ane at t he

$5.95 ea. '1.1$\0.00 (2.3 US access t jm e] same t ime keep the walt ligh t off.
a for $ 12.95

KIT FEATURE S: S.D. S A LES EXCLUSIVE
A. 60HZ output wi t h accuracy comparable to a digi - $12.95 MaS 6 DIGIT UP-DOWN CO U NT ER $12.95

t al watch. 40 PIN DIP. Everything you ever wanted In a count e r chip.
B. OirEtCtl y interfaces w it h all MaS cl ock c hips. Features: Direct LED segment drive, single power su pp ly p 2
C. S uper 'ow co nsum pt ion 11.5 MA typ.) VDC TYPE.), six decades up/down pre-Ioadabie cou n er,power separate cre-tcecaere co m pare register With com pare out-
D. US8S latest MaS 17 stage d ivid er IC. put, BCD anc seven segment outputs, In t e rnal scan oscma-
E. Elim inates forever .., problem of AC line glitches. t or, CMOS compatible , leading zero blankl~. IMHZ . count
F. Pe rfect fo r cars , boats, ca m pers, or even for port- Input frequency . Very limited Quantlty!WIT DATA S H EET

able clocks at ham field days. 740o-19c 7411-29c 7451 r sc 749 O-65c 74 153 ,,,
G. Small size; coo b. used 00 existing enclosures. 74LSOo-49c7413-50c 7453- 19c 74LS9O-95C741 54-1.0 0
Kit includ es Crystal , Driver IC, PC b oard , plus all necessary 7402-19c 74 16-69c 7473-39c 7492-75 C 741 5 7- 75c

74LS02- 49c 742o-19c 7474-35C 7493-69c 7416 1- 95c
parts and specs. At last count - ove r 20,000 sold ! 7404-19c 7430-19c 74L574-59c 74 95-7 5c 741 64-1.10

74L04-29c 7432-34c 7475--t;9c 7496-89c 74165-1.10
74504-44c 7437-39c 7476-35c 74121·38c 74174-95c

1000 MFD Slide Switch » 74LS04·49c 7438-39c 7480-49c 74123·65 C 74 18 1·2 .5 0
Filter Caps Assortment 7406-29c 744o- 19c 7483-95 C 74132-1.70 74 19 1-1.2 5

7408- 19c 7447-85c 7485-95 C 745138-1.95 74192-1.25Rat ed 35 WVDC 0 ", best seller. 741o-19c 7448-85c 74 86- 4 5c 74141-75c 74 193-1.00

W
U pt ight slyle Includes mini-

RESI STOR
TTL INTEGRATED CIRCU ITS 7 4 195--t;9cwith PC leads. ature ' 0' stan-

Mo st popu lar dard sizes ; sin- ASSORTMENT Disc Capvalue for hObby· ,,, ' 0' multl- "oW 5% & '0% AssortmentIS i s. Com pare at position units. PC leads. A scca P.C . LEAD PC leaets. A 'up to $ 1. 19 ea. All new, first 00" 0' valu es. DIODES HEAVY DUTY least 10 differentfrom franch ise name bra net. Try 200/$2. IN4 148flN914 Full Wave Brid~e values. Inclu destype elect ro nic one package and 1006'$2 .00 25 AMP 50 IV .001, .0 1, .05 ,parts stores. S. D. you'll reo rete r
I IN4 02-1A. $ 1.25 plus o t her st an.Special 4 / $1. more! scecter ill I 100 PIV 40/ $ 1. dard val ue s. :::ID

12/$1.0 0 60/$1.00 !..._

$9.95 KIT SIX DIGIT ALARM CLOCK KIT
We made a fantast ic kit even better. Redesi~ned to take advantar,e of t he

P.C, Board - 3.00 latest adva nces in I.C. clock tech nology. eatu res: Litronix ual 112"
AC X FM R - 1.50 d isplays, Mostek 50250 super clock chip, single I.C, segment driver, SCR

Do not co nfuse w ith Non-Alarm digit dr ivers. Greatl y simpli fied construction. More reliable and easier to
ki ts sold by o ur competit ion I build , Kit includes all necessary parts (except case), P,C. B, or XFMR

Elim inate the hassl e - opt iona l. NEWI WI TH JUMBO LED READOUTSIavoid the 53141

CO MPUT ER POWER SUPPLY
Motorola SC R

$15.95
A very fortu nate purchase. One of the best industrial quality REG-

2N4443. e AM' 4 00 PIV. ULATED supplies we have seen . High performance , small size.P.C . Leads 3/$1, Input is 120 VAC 60 HZ. Has the following regulated out puts :
- 5V DC@SOOMA; - 15V DC @ 1.25 AMP; -25V DC @I 1S0 MA.

FAI RCH ILD · TBA 64 1
0

Sold et a fraction of original cost. Do yourself a favor a nd ord er
4W. Auetl o power Amp. Just NOW. We expect a quick sellout.out! '0 special heat sink
DIP. o ne super audio 'C. AMD -1702A$ 1.50 w it h data

Factory Prime Units. Brand New.
FND·359 -Led Readout 1,5 micro-seconds access tim e,.4 'N. Common cetncee.

$4.95 each. HUGE FACTORY DIRECT PURCHASE !High effeclency. H.. FND_
70 PIN O UT. 7ge

O U R CAT A LOG Specia l Thanks t o :

is chocked f ull of ra re parts Terms : Money back guarantee. "'" your Bankamericard 0' Dennis, Fred , Abe, Bill, Sam,
Master Charge o rd er in on o ur Hal , To m, Alex, John, Ely,bargains, d eals , RAM o r CPU No CO D. Texas residents add continuntal United States and Larrykits, plus much more. Yours 5% sales tax. Add 5% of ordur totl free Watts :FREE l 1o, postage & handling. 0.· 1-800-527·3460 S.D. SALES CO.ders under $ 10. .dd 75c . 0PR ICES S HOWN S U BJ ECT Foreign o rd ers : US funds Te xas Residents Call Collect : P.O. BOX 28810

TO CHAN G E WITHO UT o nly ! 214/271·0022 Dallas, Texas 75228NOTI CE .

208 OROERS OVER $ 15.00 - CHOOSE $1.00 FREE MERCHANDISE S2



THE HAM-KEY
NOW 5 MODELS

• Ia m b iC: e ireui t f o r squeeze keyin ll:_
• Self completing dots & dashes
• Dot memory.
o Ba tt e ry ope 'lIlted with p rovision 10 '

eKlernal power.
• Bu.ll-ln s,de·tone monitor,
• Spud, Volume, tone & we ight controls.
• Grid·block or direct keying,
• Un with ..te.nlll p addle such as HK·1.

..,
4t>
~ ..,....

'0 .

..
MODEL HK·l

$29.95

NEW
MODEL HK·5

ELECTRONIC KEYER
$69.95

MODEL HK·3
$16.95

• Dua. lever squeeze padd le.
• Use ,*,Ih HK·5 0' a n)' e leclrOn l(: keyll!r.
• Hea"y base w ith non·Slip rubber , ••1.
• Pilddln """T1Oibl, lor WId, Or cion f,nlill' s.pacinll_

MODEL HK-2

$19.95

• Same as HK· I , less base fo r tho se
w ho w is h to incorporale i n their own Key ••.

• O. l u~e stro"Kht key.
• Hea ... y ba,.. , n O need 10 .. lta tl'l 10 desk.
• Vel"et s m ooth ..ehon .

MODEL HK-4

$44.95

• Combination HK· l & HK·3 on
same ba s e.

Avai lable from your local dealer or order direct.

HAM RADIO CENTER, INC.
8340-42 OLIVE BLVD. • P. O. BOX 28271 • ST. LOUIS, MO. 63132 H2
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1N914
1N4004
1N4005
1N4007
l N4148
1N753A
1N758A
lN759A
1N4733
1N5243
1N52448
1N52458

OIOOES/ZENERS
100... l OrnA
400... 1A
600v 1A

1000v lA
75... lOrnA

6.2... z
10... z
12... z

5.1... z
13... z
14... z
15... z

.05

.08

.08

.15

.03

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
8-pin pcb .25 ww .45

14-pin pcb .25 ww .40
16·pin pcb .25 ww .40
18-pin pcb .25 ww .75
22-pin pcb .45 ww 1.25
24-pin pcb .35 ww 1.25
28-pin pcb .35 ww 1.45
40-pin pcb .50 ww 1.95

Molex pins .01 To·3 Sockets .25
2 Amp Bridge tun-crv 1.20
25 Amp Bridge 20o-prv 1.95

TRANSISTORS, LEOS, etc.
2N2222 NPN .15
2N2907 PNP .1 5
2N3740 PNP 1A 60... .25
2N3906 PNP .10
2N3054 NPN .35
2N3055 NPN 15A 60v .50
T1P1 25 PN P Darlington .35
LED Green, Red, Clear .15
D.L.747 7 seg 5/8" high com-anode 1.95
XAN72 7 seg com-anode 1.50
FN D 359 Red 7 seg com-cathode 1.25
HP276 com-cathode 1.25

CMOS TTL

4000
400 1
4002
4004
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
40 17
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066
4069
4071
4082

.15

.20

.20
3.95
1.20

.35
1.20

.30

.45

.20

.20

.40
1.10
.95
.35

1.1 0
1.10
.70
.85

1.35
.95
.25
.75
.35

1.95
.50
.95
.35

1.95
2.45
1.25
1.35
.69
.95

1.25
.95

1.50
.80
.60

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

.15

.15

.20

.20

.15

.25

.35

.55

.25

.15

.10

.25

.30

.45
1.10
.25
.40
.15
.30
.45
.15
.30
.35
.35
.25

1.15
.55
.85
.45
.80
.95
.95
.95
.25
.25
.20
.25
.40
.45
.45

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496

74100
74107
74121
74 122
74 123
74 125
74126
74 132
74141
74150
74151
74153
74 154
74156
74157
74161
74163
74164
74 165
74 166
74175

.25

.35

.35

.30

.55

.75

.95

.95

.30
1.35
.55
.95
.95
.40

1.25
.60
.80

1.85
.35
.35
.55
.55
.45
.35

1.35
1.00
1.00
.75
.95
.75

1.1 5
.65
.85
.95
.60

1.50
1.35
.80

74 176 1.25
74180 .85
74181 2.75
74182 .95
741 90 1.75
74 191 .35
74192 1.65
74193 .85
74194 1.25
74195 .95
74196 1.25
741 97 1.25
74198 2.35
74221 1.00
74367 .85

7510BA .35
75110 .35
7549 1 .50
75492 .50

74HOO .25
74HOl .25
74H04 .25
74H05 .25
74H08 .35
74 Hl0 .35
74Hl 1 .25
74 H15 .30
74H20 .30
74H21 .25
74H22 .40
74H30 .25
74H40 .25
74H50 .25
74H51 .25
74H52 .1 5
74H53J .25
74 H55 .25

74H72 .55
74H101 .75
74H103 .75
74Hl06 .95

74LOO .35
74L02 .35
74 L03 .30
74 L04 .35
74 L10 .35
74 L20 .35
74L30 .45
74 L47 1.95
74 L51 .45
74L55 .65
74 L72 .45
74 L73 .40
74 L74 .45
74 L75 .55
74 L93 .55
74 L123 .55

74$00 .55
74502 .55
74503 .40
74$04 .35
74$05 .35
74$08 .35
74510 .35
74$1 1 .35
74520 .35
74540 .25
74$50 .25
74551 .45
74564 .25
74574 .40
74511 2 .90
745114 1.30

745 133 .45
745140 .75
74$151 .35
745153 .35
745 157 .80
745158 .35
745194 1.05
745257l8123) .25

74L500 .45
74L501 .45
74 L502 .45
74 L504 .45
74 L505 .55
74L508 .45
74 L509 .45
74 LS10 .45
74LS11 .45
74 LS20 .40
74LS2 1 .25
74 LS22 .25
74LS32 .40
74 LS37 .40
74 LS40 .55
74 LS42 1.75
74 LS51 .65
74 LS74 .75
74 LS86 .75
74LS90 1.30
74 LS93 1.00
74LS107 .95
74LS123 1.00
74L$151 .75
74LSl53 1.20
74 LS157 .85
74 LSl64 1.90
74LS367 .85
74 L5368 .70

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd. San Diego, CA 92111 (714) 278-4394

All orders shipped prepaid No mi nimum
Open accounts invited COD orders accepted

Discounts available at OEM Quant it ies
California Residents add 6% Sales Tax

24 Hour Phone (714) 278-4394 MasterCharge / BankAmericard

9000 SE RIES
9301 .85
9309 .35
9322 .85
95H03 .55
9601 .75
9602 ,50

MEMORY CLOCKS
74$188 (82231 3.00
1702A 7.95
MM5314 3.00
MM5316 3.50
2102-1 1.75
2102L-l 1.95
TM56011 NC 6.95
8080AD 15.00
8T13 1.50
8T23 t .50
8T24 2.00
21078·4 4.95

8266 .35
8836 .95
MCT2 .95
8038 3.95
LM201 .75
LM301 .25
LM308 (Mini! .75
LM309H .65
LM309K(340K-5).85
LM310 1.15
LM3t l 0 (Minil .75
LM 318 lMini! .65

L1NEARS,
LM 320K5
LM320K12
LM320T12
LM 320T15
LM339
7806 (340T-5)
LM340T·12
LM 340T·15
LM340T-1 8

REGULATORS, etc.
1.65 LM340T·24 .95
1.65 LM340K-1 2 2.15
1.25 LM340K-1 5 1.25
1.65 LM340K-18 1.25
.95 LM340K·24 .95
.96 LM 373 2.95

1.00 LM 380 .95
1.00 LM 709l8,14 PINI .25
1.00 LM711 .45

"
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SST T· ' RANDOM WI RE
ANTENNA TUNER

L4

Fraq. SIlt at
fa ctory

$ 5.00 ext ra

Price $1 9 .9 5

Cal i f. res. add 6%

.5 " .6 " .8 in .

• Inexpensive multi
tone encoder

• Compatible with
ec-co-oc

• L.ow distortion
stneweve

Send f a t more info

• Input 8-18 VDe
unregulated

• Rugged, plastic
encased with
le ads

• Adjustable frequ ency
i98 ·250 Hz) . Lower
available

• Excallant stability

P.O. Box 1 , Lawndale CA 90260

COMPACT ••• ool¥ $29 .9 5
EASY TO USE """... '" '~OD "'" TA"~ < ' '' ' .1

Electronics, (2 13) 376-5887

AlINllIi oPer.tian {760-IO metert} with an~ r.ndom
'''''9(/' of wire. 200 w",t ou,put power capab ility 
will work wifh virtuallv a"y fr"".ceiver. Ideal for
porfable or home operafio". Grea' for at>arlme"'$ arId
hotel roum. - simply run" wire i",id", our II window,
Or ,,"yplsce available. Toroid inductor for small size:
3X4·7/4X2·318. 8uil,';n neon tull""'p indicator.
50·239 CC",nllCtor. Guaranteed for f yr.. 7Qday trial.
IF NOT SATISFIED RETURN FOR A FULL
REFUND! COD OK BY PHONE

TH E O R IG INA L RANDOM
WI RE ANTENNA TUN ER - in
use by amateurs for 5 years.

SST
510

ECM Corporat ion
4 12 N. Weinbach Ave.
Evansville IN 4 7 711
8 12-476-2 121 E1

and crystals

ECM-5B MK-II fm modulation meter
• O·6 KHz peak r eading linear scale, meets
commercial standardii
• Operates 2f>MHz to 500Mllz
• Crystal controlled for easy upera tion
• A udio/sco pe output w ith ..arpho n"

• Options:
NICAD power pak $25.95

Charge r $29.95
Wrile or c a ll for complete information.
Send check or money order for $145
pI,," $ 1 . 75 fo r shipping. Indiana res; ·
dents add 4 % sales tax. Cryslals for
146.94MHz: $4.95. All other 'req;
$7.95.

NEW I
1f9for '17
_.. ... ~
••

Only ~
. • • •

$145 • - •- -. -
less batteries

(]()[]E S~EE[]-~UIL[]ING KIT
GOOD FOR BEGINNERS,TOO!
COMPLETE KIT ONLY $19.95!

Code Practice
Oscillator

$13.95

Computer-generated
Cassette Tape

$3.95

Practice Key
$3.95

Learn the code o r improve your eff iciency with Kantronics' cassettes, brass key, and code practice
oscillator, All instructional materials accompany the product .

THE CODE PLACED ON OUR TAPES IS GENERATED BY COMPUTER; tex t isenteredat a keyboard
and then recorded on tape. The code is exact to Morseepeciticattons, and the tone is sharp and crisp at
700 hertz.

You can buy the combination of key , one code cassette, and code practice oscillator, o r buy each
piece separately. Please specify code speed desired when ordering.
- - - - - - - - ------- - ------ - - -----

1202 Ea<1 23,d S,

Card # Exp. date' _

Signature _

~_.sSpeed- Bu i1d ing Kit - $19.95

_~"Brass Code Key , $3.95

_ _ .Practrce Oscillator - $13.95

__cassette Tape - $3.95

0 5wpm 0 7'hwpm 0 10wpm 0 13wpm
o 16wpm 0 20wpm

_ _ 'C ustom Tape (include copy) - $9.95

KS & MO residents add 3% tax
Please add $1,00 postage/handling per kit

$ Tota l enclosed.
o Check 0 Money order 0 Master Charge
o Bank Americard
NO CAS H OR C,O,D, ORDERS, PLEASE! K1 3

STATE

PLEASE PRINT

STREET OR AFO

CITY

Add re ss_ _ --,~~""';;;;,--_--=;:_

N ame------,;;"""';;;;;:o----- -

1I1KANTRONICS, INC.

212



Social Events
SCAR80ROUGH, ONTAR IO

JUN E 3·5

The Scarborough Amateur Radio
Club invites you to the AR RL 1977
National Convention held on June
3-5, 19 77 at the Sheraton Centre
Hotel. There will be special programs
for ladies and children, exh ib it io n of
world's leading ham equipment, con
tests, awards, a.C.W.A. luncheon,
royal order of the Wo uff Ho ng, micro
processor fo rums, ou tstanding
speakers and forums, and a CLARA
luncheon. Saturday nite t he re will be
a memorable dinner and dance. For
further details write: '77 ARRL
National Convention, P.O. Box lOl l ,
Station "C", Scarborough, Ontario
Ml H 2Z4.

WENATCHEE WA
JU NE 4-5

Th e Apple City Amateur Radio
Club of Wenatchee, Washington will
sponsor the 6th Annual Central Wash·
ington Hamfest on Saturday and
Sunday, June 4 and 5, 19 77, at t he
park at Rocky Reach Dam, located 7
miles north of Wenatchee. Commer
cial exhibits, swap and shop tables,
free trailer and tent space with e lec
trical hookups. Banquet Saturday
evening at 6 pm at the Columbia
Hotel. Park will be open 2 pm Friday.
Hamfest registration $3, XYL·YLs51,

banquet 53.75. Talk·in 146.07/67
WR7ADX, 146.760,3.960. Fo r more
information write or call Apple City
Amateur Radio Club, 91 9 N. w ood
ward Dr., We na tchee WA 9880 1.
(509) 662-8466.

ROME NY
J UNE 5

The 25th Annual Rome Ham
Family Day wi ll be held June 5, 19 77
at the Beeches, Rt . 26, Rome, New
York. There will be interesting pro
grams for everyone including the XYL
and children. There will be a giant flea
market and 5000 square feet of air
co nd itioned indoor display area
fea turing equipment displays, con
tests, xcvr checks, door prizes,
speakers, etc. For more info write PO
Box 721, Rome NY 13440.

CLEV ELAND OH
J UNE 10-12

Computerest '77 will be held
Friday, June 10 , 4 pm to 10 pm;
Saturday, June 11, 9 am to 7 pm; and
Sunday, June 12, 10 am to 3 pm at
the Bond Court Hotel, 777 St. Clair
Avenue, Cleveland, Ohio. 52.00 per
ticket. Your one ticket admits you to
everything, including manufactu rer's
e xh ibits: MACC Club displays, flea
market, semina rs and tech sessions,
and of course, prizes, games, demon-

strations and good t imes. For more
info send an SASE to Mid west Affilia
t ion of Computer Clubs, PO Box 83,
Brecksville OH 4414 1.

HERNANDO MS
J UNE 11·1 2

The Chickasaw Amateur Radio
Association, tnc., "CARA," of
Herna ndo , Mississippi presents its
annual Tri-State Hamfest June 11-12,
19 77 at the National Gua rd Armory
in Hernando, Mississippi, 20 miles
south of Memphis. T N o n Int ersta te
55. Plenty of parking area with camp
ing sites. Tables available at $2.00.
Doors open 12:00 to 6:00 Saturday,
June 11th, and 8:00 to 4:00 Sunday,
June 12t h. Prizes, food, and bev
erages. 'rark-tn on 146.31/91, 146.52,
and 3987.5. For further information
write CARA, PO Box 2, ATTN: R.
Gates. Hernando MS 38632.

JE FFERSON CITY MO
JUNE 12

The Missouri Single Sideband Net
Annual Picnic will be held June 12,
1977 beginning at 9 am in the Shelter
House, Memo ria l Park, Jefferson City
MO. Covered dish dinner, beverages
furnished, lots of prizes. Donation
$1.00 at the door. Talk-in 9 4/94. For
more information contact WB0FNO,
Rt . 4 , 80x 886, Wa rrensburg MO
64093.

AKRON OH
J UNE 12

The Goodyear Amateur Radio Club

of Akron, Ohio will hold its 10th
Annual Hamfest and Family Picnic on
June 12, 1977 at Wingfoot Lake Park
between the hours of 10 am and 6
pm. The park is located southeast of
Akron on County Road 87 near
Route 43 . Ample parking, rain shel
ters, picnic facilities, kids' play areas
and refreshment stands. The flea
market/swap shop space is free with
the admission ticket. Gear disp lays,
prizes, etc. Sorry ~ no overnight
parking or swimming. Mobile check-in
on 04/64. Family donation $2 ad
vance, $2.50 at gate. For more info
contact Don Rogers WA8SXJ, 161 S.
Hawkins Ave., Akron, Ohio 44313.
Phone: (2 16) 864·3665.

NEWBER RY MI
JUNE 12

The Tahquamenon Amateur Radio
Society swap and shop will be held
Sunday, June 12, 10 am to 6 pm at
the Pent land Township Hall, 3 miles
sou th of Newberry and 2 miles west
on highway M-28. Refreshments at
t he site, ample parking, campsites
available at a nominal fee. Reg. $2 at
the door. Drawings and door pri ze.
Many free fam ily passes for t ours in
the famous Tahquamenon area . Many
other prizes. Talk -in on 25-85, 28-88
52 & 94 simplex. Correspondence
W8G8R.

AT LANTA GA
JUNE 18·19

The 49th Annua: Atlanta Ham
Festival and 1977 Georgia AR RL

Amateur Headquarters for the Northeast

&@la~@l [;:J @l&[S~ ~~g~~y
18 5-191 West Mam Street - P.O . B ox 8 8
Amsterdam. N Y. 12010 Tel. (5 18) 842 -8350
Just 5 minutes from N .Y. Thruway-Exit 27

~
1/1

)

$395 Delivered U.S .A.
Except Alaska & Hawaii

Armdl.<tir Copy

Shortwave Listening
Ou r ON LY o ccupatio n is
su p ply ing everything yo u
need to tu ne the medtum wave
a nd shortwave ba nd s- and
ide nti fy what you hear . O ur
NEW m in i-cata log deta ils
Barlo w Wad ley, Drake a nd
Yaes u rec ei ver s, WORLD
RADIO TV HANDBO OK, logs,
rece iv ing a nten nas & tuners,
ca librators, FM or TV gu ides,
AM pattern maps, QSL
a lbu ms , rTU publicat io ns,
RTTY d isp lays, CO NFIDEN
TIAL FREQUENCY LIST,
c loc ks and a ll SWl books.

GILFER ASSOCIATES, INC
P.O. 60x239, Park R idg e , NJ 07656

G6

• Seven Elements
• Three Bands (10-15-20)
• Single Feed Line
• Flexible Tuning
• Close To Mono-Bander Specs

Wilh Optimum Spacing For:
High Forward Gain
High F:B & F:S Ratios

BROOKFIELD MANUFACTURING CO.
RFD 5, Pocono Road
Broo kfie ld, CT 06804
(203 1 775-3665 B13

Idirlndack
has II!

I
\ \

\

\
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Conve ntion wi ll be held June 18 and
19,1977 in Atlanta at the Downtown
Marr iott Hotel (rooms: $ 18 sing le,
$24 double). This year's show in·
etudes 120 commercial booths, a 250+
car covered flea market and swapshop,
more than 50 technical for ums, and
$6,000 worth o f prizes. Advance
registration is 53 ind ividua l and $5
fam ily ; at the door, $4 ind ividual and
$5 family. A preregistration package
wi ll be mailed o n May tst to all who
have attended the Ham Festival within
the past three veers: if you have not
received a package by May 10th, you
may write to At lanta Ham Festiva l, 53
Old Stone Mill Road. Marietta GA
30067 or call (404) 971-HAMS anv
time day or n igh!. 0001'$ open at 9 am
Saturday a nd Sunday.

MasterCharge - Bankamericard

C HAM BERLA IN SO
J UNE 18·1 9

T he Medicine Butte Radio Asso·
cation and Rosebud Amateur Radio
Club will sponsor the South Dakota
Ham-vention this year in Chamberlain
SO on J une 18-19.

diqilron Box 8128 Boise. Idaho 83705 (208) 375·4305
09

Are YOU
a computer

hobbyist

Exp. date

yet?

Zip

Interbank #

State

TRY A SUBSC RIPT ION

The cover price is $2 [that's $24 a
year!, but the subscription rate is
only $ 15 fo r the yea r ... a saving of
$g.OO. You can pay for it wit h your
credit card (BankAmericard, Master
Charge, Amer ica n E"Pressl Or you
can ew n be billed directly, Send in
t he below coupon •• . a copy of it

or call the TO LL FREE
800-258-5413 (during office hoursl
and order by phone,

Your .ubscription will start with
the newt publ ished issue , SO allow
abou t .ix week. for any apparent
a<:t ion. If you VIOJuld li ke to be f illed
in with the back issues they are $3
each and at last COunt some were st ill
available.

•
•

, .
'::;: :
- , 
" .
~.~ .
" .::.:: :-- .- -.-'- .-- .-' .".----~ '.---.-: ......~

, ::..,---

Card # :-============'.:."":"'-':::;-;;;:--;;;;;-===---_Signature

o Bill me direct.

'Subscript ion wili llart with next publ iShed i,sue , Allow , ix week, for proce.. ing

o YES! Start mr one rear Kilobaud .ubscription for $15 with th e """t published
rlfSUe.

CONT ROV ERS IA l?

You bet! Kilo ba ud calls a spade a
spade, wit h no pulled punches.

$ t5.00 enclosed. 0 Cash 0 Check 0 Money Order

Bill, 0 Master Charge 0 s"nkAmericard 0 American Ewpre..

Toll Free Subscr iption Number (800) 258-54 73
NH & Nights 800 25H517 1

[§;g.%!Q ptnRbo.O\lGh Nh0J4~8 736/77

00 YOU WANT TO LEARN COM
PUTERS?

Some magazines emphasize OEM
.ystems . . , some are wr itt en mo re
for computer scientists . . . Kilobaud
i. written for and b y its readers , , •
t he hobby isU. You 'lI lind great
art ic les in t here by well known hob
byists such as Don Lancast er . .. Don
Ale xander . •. Pete Star k, " Den nis
Brown • . . Ha l Walker . , • Art O'li lds
... Sheila Clar k • . . and meny more ,
T he emphasis i. fun.

KILOBAU D IS BRANO NEW

Tha first issue was January 19 77
. .. and the magazine is the fastest
growing and best accepted magazine
in t he hobby computer field already.
You doubt that? Just stop in at any
hobby computer sto re and ask anv
one YO U see , KilobaUd is outselling all
other magaz ines combined . . . which
says somet hing consider ing the cover
price of $2. It'. f ull of good articles
and has a sense of humor. There are
more articles in Kilobaud than you
can read in a day • .. most readers
comment that Kilobaud just has to
be read from cover to cover and t his
ta kes several day•• It's packed.

MAK E MONE Y

Perhaps you've been th inking of
the computer hobby a. a way to get
into a smatl business. Why not 7 Th is
i. going to be an enormous fie ld in a
couple of years and you can bet that
those on t he ground floor will have
the best cN nce at t he gold ring.
Kilobaud will help you lea rn how to
get in to manufacturing to
become a dealer a manufacturer's
representlltive a service bureau
." a writer . Never before has t here
been an opportunity like t his ... so
don't mull it " . !1"ab hold and start
gett ing your feet wet . It'll not only
pay off well in the long ru n, you'll
have a ball every minute of t he way.

If you are like the rest of us
you've been reading about m icroco m
puters .. , you're e xcited about t hem
. .. but there is 50 much to under·
st and and it all seems 50 complicated
that there is no way to understand it .

Hogwash.
A brand new megaz ine i. being

published for computer hobbyists . . .
for people who are b8llinners , • .
neophytes .. . novices • . . people
who have no idea what a ,",<:tared
inte rrupt is, but iust the same want
to learn about computers aod have
fun .

A home computet system can
Cost you a bundle if voudon 't know
what you are doing. Kilobaud could
save you a lot of money .. . other'$
have learned the hard way, Kilobaud
is a sort of giant club newsletter fo r
computer hobbyists ' " a place to
tell each other about the problems
t hey 've had . , , and the solution., It's
a magazine filled with great art icles
.. . all written so you'll be able to
understand them (for a change) .

You want to know about hard
ware7 Read about the new MITS
Z-80 CPU in Kilobaud, simply ew·
plained by the chap who designed the
circuit , Or how about t he best .....lling
TDl Z..so cPU , , . the designer MS
written about it in Kilobaud too .
You 're wondering about what CaS·
sene system to use? You can go
crazy on this one ". but before
flipping out. read the Hal Walker
article in Kilobaud and find out what
the problems are . . . and the solu·
tions,
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KlM ANT'S

FM·76

MARK 3

40 + WATTS
143.5 - 148.5 MHz

ONLY
$599.001

FACTORY DI RECT ~c
~
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Z
m

TOUCHTONE PAOS

CRYSTALS

I

-ef!!!lf/. Communiutions Corp.

208 Centerville Road, Lancaster, Pa. 17603
Toll free sal es & serv ice. Phone 800-233-0250

In Pa. call 717-299-7221 collect ,

-
cs.

HUSTLER AN T' S

POWER SUPPLIES

M'~".

Still unchallenged as the 1110st wanted
2 Meter Synthesized FlU Tran sceiver
Call today TOLL FREE for details on
this and other Clegg Transceivers.

FM·28

031A
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'0. MOfII ''''O.AlA'1ON CON'ACT,
CO NOlflONING UM ICONOUCTO_ 0 lVlU5 CO_"
_ . Ofl><e h" No. 1 16 W. , ..., N . J . 07.70

' .I.ph..... 2111 _227_2539 C ll

,IAW.'HO,
• ......_ ..t'ne> "~ '" .2O,JX(I l'>It5
• c..tf'tnI ,,,..,. u~ '" 6.0 ....ps
• fun, ~""'....f@d d lO<l< t>u;",,,,,, bloc k. ~ _

GENUAL ILIClR IC
• Wi<lo ..,tel, of Nodafd • ......,I>~ av•• ,. Ole ,n c"""po·

1""0 wch os h. ,f w...... cenlOf_lo p. _bl..... ond "'<!po
(1 & J ~",," I

• A..loncrle IYfleS
• 80th . IOJldord po...., I;".. lloq....ncy ood ,..I . ...tchlnll

"~• Copoblo 01 ", pfOCioil m,m~ ot'" m."ufoctu<. ,,· I~~"
wilic h oro rIO '''''lIe, o" "oble .OJCh o••01",,,,, ..t,o·loI,
I", tube !)'lI'$ 866. lin. 0020, etc .

• C"otom dn'iI"" otld e<lgi.....ioll """,it"
• Applicobll 10 hiflt>e'r "'liability .pplicoliOnl wc h os ,n·

duo"ial e""trol '\'Ilems. eommuooutiOn "","i_I. hom
ro,h" _ . _ olock r:recip;IOIOl'l, ole.

CS de Silicon Rectifier Modules

. ..tell us y"" love us
A lso t/!fI us your crf!dit

cera numbt!r SO _ an enter
a sutncription for you. A
subscription savn you a
bundlf! of money . , , iust
figure it out. A t $2 a copy
you're spending $24 a year,
y/!t a subscription costs a
lousy $ 15. Nine dollars may
not be • lot today, but tha t's
no rtN1SOrJ to just throw i t
a_y becaUSf! you don 't
want to bothM to p ick up
thephonfl.

Thrf!e years o f 73 , , . if
you figund out what that
emU '1'00 'd $end in a sub
scription irrstllt'uly. Not
having alaJlators that go out
that fill' 'allowing fO'~
usual inflation, incl'USI/!'S in
post., rising papn pricf!S,
and a MIN car for Wayne . . _
a copy of 73 will probably bt!
$5 th~ years from now),no
one at 73 has definitely been
ablf! to caku late the exact
cost of th~more ~ars on
the newsstand. One thing is
for sure, it's going to be a fot
more than the current three
year $36 subscrip tion rate,
which is an obvious rip-off.
Call in your three Y/lil r sub
scription and make us rue
th/! day WI!!' ceme up with
that low number,

ft's toll free :

800-258-5473
(N H & nights BOO·25HiJ71j--is usuafly around during
office hours to talce your
orcJe" ~t oard number
(Mas~r Owrge, BankAmm·
urd or Af/lINican ExpressJ .
Whilr you'n calling what
would i t hurt to fl'/t K i/obaud
too~ And maybt! a few books
for~ bathroom.

If 1M Jitlf! is busy tNT out
thf! card bound in the back of
thf! magazine , , • i ust inside
thl! back COVtlf • , ,

Whilf! you are te¥ing out
cards i t is high time for you
to mark up thl! reader's
$ervietl card and $end that in
too. A good responSlE! con
vincl!S advertisers to run more
ads •. , you gt!t fTI()ff! pages
of magiUiM. ft's a good
inwstmMt.
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I

TSI MICROMINIATURE ENCODER-DECODER

ZipState

Signature _

Card # Interbank # _

Expiration date _
Nom. _

Address _

City

Send me Repeater At las(esl (t $ 1.95 73/6/77
Please find $ enclosed. 0 Cash 0 Check 0 Money order

Bill: 0 Maste r Charge 0 BankAmericard 0 American Express

With o ver 1245 changes since the 19 76 Alias , and over
3000 repeaters listed, ~'Oll need this Atlas to keep track of
repealers as you travel. Repeaters are listed both b)'
location and b}' frequency. To help y O Il find repeaters
quickly when driving there are state maps sho""in~ the
locations of the repeaters b),· output frequency.

The 19 77 Atlas also has a chapter on how to use
repeaters.

INCIIEIJIB LE BA IlGA Il\" AT SI.95 1'OSTPAIIJ

COMM(JNICATlONS SPEOAUSTS
P.O. BOX 153

BREA. CAUFORNIA 92621
(714) 998-3021

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 lOmvRM5. bandwidth, ±2Hz max., lim ited
o Low disto rtion adjustable sinewave output
o Frequency accuracy, ±25Hz. frequency

stability :t.l Hz
o Encodes continuously and simultaneously

during decode. independent of mike
hang-up

o Totally im mune to RF

Wired and tested. complete with
K-I element

$59.95
K-l field re placeable, plug-in, frequency
detennining elements

$3.00 each

197' REPEATER ATLAS
of the WORLD

MAGAZINE,

PETERBOROUGH, NH
03458

----- ----- ----- ----- ----- ----- ----- ----
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EE TItE NEW HOBBY COMPUTERS
6SAT. 9AM-9PM

rR'/;'lOPM 2]

DEMONST RATlONS·FORUMS·TAL KS· OVER 250 EXHIBITS·PRIZES

TICKETS AT DOOR: $12.00 .

See dozens of microcomputer systems on display and
mninq , . . sit down and give them a try .. , f ind out why people
,t hooked on Star Trek ... find out why 100,000 computer 
aniacs have gone nuts over microcomputers. See a couple of
mdred exhibits of computers, memory boards, printers, floppy
sks - see it all at the Pier this August!

Hear top computerized hams explain about the tun they are
lving and the tun you can have. This show is worth the trip from
Iywhere. Charter flights are being organized from the West Coast
id Japan.

See the manufacturers show and tell about their systems ...
ld answer your questions - in derail. You don't have to be a
Imputer expert to find out how exciting microcomputers are .. .
rd why they are going to be a muiti-oitlion dollar business before
ng. One look will convince you.

See Morse code translated into print . . . even into voice . . .
I by microcomputer ... and at a price within reasonable hobby
nits. See Oscar data computers . . . repeater control computers
. all sorts of fantastic ham applications of microcomputers.

Don 't miss the fun at the Pier in Boston __. where
1culators ... TV Games ... Microcomputers . . . Hobby com
Iter sys tems . . . ham computer systems ... and even small
airess computers you may be able to use in your business will be
1 display and rtmning for you to tryout.

See a $250 computer which will beat you at chess . . . they
»ne in all prices, from under $100 up to the sky!

SEE TftE NEW
CAlcuLATORS

SEE TftE NEW
TV GAMES

SEE TftE NEW
SMALL BusiNESS

COMPUTERS

SEE TftE NEW
TUfTS RAdio

Exhibir

The NEW calculators do a lot
. .. even ha ve memory will
play luna r landing games see
them at the Pier!

They've gone way beyond pong
... with rank games, blackjack,
shooti ng gallery , and many more
fantastic home games you can
play on your TV set.

Cost ing less than the salary of a
clerk , the se so p h is t icated
business systems may be able to
save you thousands of dollars a
yea r. See the m at the Pier .
try them out . . . find out .
save a bundle.

Chuck Martin WA 1KPS will be
there with his loads of ham
goodies don 't miss his
display. This is your chance to
get that ham rig youl1 need for
fall.

PolloPolloPolloPolloPolloPoll PREREGI STR ATI ON PRI CE · $ 10 UNT i l AUGUST 1st

Zip _Slate _

Signature

Address _

Cily _

D Y ES! Send me;-r;-admission tickets at $10 each.
D O1eck enclosed 0 Credit card below

DBA....;.D~AM~E~X~;D~M;c~~I~n~t~~b=~k~~~~===========:Card -y,-

Expir . date
Nam e _

o Video Games
D Hobby Computing
D Industrial Control

D Calculators
o Miaocomputers
D Business Uses

ccupation _

~uipment now in use (ma ke & model) _

JY INTEREST IS IN:

-esent investment $ _

I
IComputennania Tickets

Peterborough NH 03458 J
xpect to spend during next yea r? $===:::==::==~===_ or call Toll Free (800) 258-54_7_3 _

hinking of buylng _
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back issues o f 73 are a gold mine of interest ing
ar t icles . just take a look at what 's been cove red .. . every
possible interest. Thi s is the most important library you can
have fo r hamming.

The supply of these back issues
when these are gone , tha t will
pro crastinati ng.

Single issues
Ten back issues (your choice) . . .. . $12 postpa id in US.
Twenty-five back issues (your choice) $20 post paid in US.
Twenty-five back issues (our cho ice) $10 postpaid in US.
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The ONL Y Complete License Study Guides
• NOVI C E S T UDY G UIDE - Here is a completely new study guide and reference book for the potential ham. This is not a question/answer
memorization course. Electronic and radio fundamentals are p resent ed and expla ined in an easy-to-understand fashion, preparing the
beginner for the Novice exam, Includes the latest FCC amateur regulations, as well as application forms. Easily the best path into the
exciting world of ham radio! $4.95.
• GENERAL C LASS STU DY GU ID E - A complete t heory course for t he prospective General or Tech nicia n. This reference explains
transistor, amplifier, and general radio theory, w hile preparing the Novice for t he "big" t icket. After getting your ticket, you'll use this
guide again and again as an electronic reference source, Not a question/answer guide t ha t becomes dated when the FCC updates the amateur
exams. $5.95.
• A DVANCED C LASS ST U DY GU ID E - Ready to upgrade your license? To prevent retaking the FCC theory exam, you need the 73
Advanced theory guide. SSB, antenna theory, t ransmitters, and electronic measuring tech niques are covered in detail in this easv-to-toncw
study guide. Special modes and techniques, such as RTTY, are also treated. An engineering degree is not necessary t o master Advanced
theory - try this book before visiting the examiner's office I $3.95.
• E XTR A C LASS LICE NSE ST U DY G U ID E - Before going for your 1 x 2 call, it pays to be a master of the Extra class e lectronic t heory,
This study gu ide is t he logical extension of t he 73 theory course. All t he theory necessary to pass the exam is presented. Antennas,
transmission lines, swr are discussed, as well as noise, propagation, and speciali zed comm unication techniques. Th is boo k is no t a classroom
lec t ure or memorization gu ide, but rather a logical p resen tat ion of the materia l t ha t must be understood before attempting the Extra exam.
Save yourself a retu rn trip t o the FCC and try the 73 method first! $5.95.

you for the rest of your life! Can you afford to take your Novice exam without first listening to your tapes? "."
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•novIce
theory

tapes
Startling learning Breakthrough

You'll be astounded at how really s imple the theory is when you hear it e xpla ined on these tapes. Three
tapes of theory and one of questions and answers from the latest Novice exams give you the edge you need to
breeze through your exam.

73 is interested in helping get more amateurs, so we're giv ing you the complete set of our tapes for the
incred ibly low price of ONL Y $15.95,

Scientists have proven that you learn faster by listening than by reading because you can playa cassette
tape over and over in your spare time - even while you're driving! You get more and more info each time
you hear it.

You can't progress without solid fundamentals. These fo ur hour-tone tapes give you all the basics you'll
need to pass the Novice exam easily, You'll have an understanding of t he basics which will be invaluable to

NEW CODE SYSTEM - Four Speeds Available
6 WPM Th is ;s t he p ractice anywhere, a nd you' II be more 20 WPM Code is what gen

tape for t he Novice and Tech- tha n p repared for the easy vou when vou go for the
5 WPM Th ;s is the beg in- nician licen""s_ It is made up FCC exam. Extra Class licen.e It is SO

ning tape for paople who do of one solid hour Of code, sent emba rra..;ng to panic Out just
not know the code at all. It at the offiCial FCC st andard 13 WPM Code groups because you d,dn't prepare
takes them through the 26 (no other tape we'lie heard age in, at a brisk 13 per so you yourself with t h .. tape.
leners. 10 nu mbers and nee- uses these standardS, so many will be al aase when you sit Though this is only One word
eSlNlry punctuation, complete people flunk the code when down in front of the steely faster, the code group. are so
with pract ice eve ry step of the thev are suddenly _ under eye d go"ernment inspector difficult that you'll almost fall
way using the newest blitz pressure - fac ed with cne-ec- and he starts sending you plain asleep copying the FCC stuff
teaching t&ChniQues. It.. ters sent at t 3 wpm a nd language at on'y 13 per. You by comparison_ Users report
almost mi raculous' In one spaced for 5 wpm). This tape need this e ~tra margin to ever . Ihat they can' t believe how
hour many people - includ;ng is not m emorizable. unlike the come the panic which i. un; - easy 20 per really is with this
kids of ten - are ab 'e to zany 5 wpm tape, . ince t he "ersal in the leU situations_ fantastic one hour tape, No
master the code_ The ease of code groups are enti re ty ran- Wh e n you've <;pent your one who can copy these tapes
lear ning gilles confidence to dam char 'lcters sent in groups money and time to take the can possibiy fai l the FCC test.
beginners who might other · of f i"e. Practice this o ne dur- test YOU' ll thank heavens YOU Remo"e all fear of the code
wise drop out. ing lunch . while in the car, had this back-breaking tape. fore"er with these tapes_

ONLY 4 for $ 15.95 ' 73 is;n the publish ing busine.... nOt tapes . SO these ar e priced much lower than anyone else could ""II them. Halle
you e""r seen One ho ur cassetteS fo r under $6? For t st c lass mail edd 2 5d per tape orcerec.

FOUR TAPES for $15.95
$4.95 EACH

How can 73 m ake such beaut ifu l ca rds, p ri nt ed on t he best
c oated st ock, availabl e for about half t he regular cost?

T he world and sate llite a re p rinted in blue, your nerne,
add ress and ca ll are in b lack. The aso info rm ation is a sta ndard
form on t he back. DOMESTI C ORDERS ONL Y

ALLOW 6·8 WEEKS FOR DELIVERY .

-0 - 0 - - 0 -

RADIO AMATEURS
TALK TO THE WORLD!'

_.. .ask me about It' 0- .- 0--.
BUMPER ST IC K ERS:

RADI O AMATEURS TALK TO THE WORLD!!
AUTHORIZED V E H IC LE
SUPPO RT YOU R LO CAL POLICE

50~ each; any 3 tor $1 .00

BINDERS - Red Binders w it h gold lettering keep your 1976 &
1977 73s safe from being lost or damaged . Each binder holds
12 issues. $6.00 ea., 2 for $1 1.00.

BACK ISSUE BUNDLE I 73 MaGllz,na Cl• • lcs, 'Mue. conta in ing
hundred. of artie'" 8< project. . Great fO!' nost.'eia buff. 20
cop,.. (all dlff.ant) fo< $8.00,

QSLsI
ONLY $7.50
for 250,
$12.50 for 500.
$20.00 for 1000!

51)'''' X -

8"'" Mw. ""'" .....Iit.

Use the order card or itemize your order on a separate piece of paper and mail to:
73 Radio Bookshop . Peterborough NH 03458 Be sure t o inc lude check Or detailed credit card information.

Note, Pr ices subject to change without notice on books not published by 73 Magazine.



- REPEATER ATLAS Hundreds o f new list in gs ... by bot h loca ti o n
and frequency ... dual list ing, invaluable for your car .. . find th ose
repeaters as you travel. T his is the ON LY complete lis t of repea te rs
being publ ish ed. Almost 3000 repeaters listed in t h is issue •.. repeaters
from all over t he e ntire world. Only $1.95.

• VHF ANTENNA HANDBOOK T he NEW V HF Anten na Handb oo k
details the theory, design and const ruc t ion of hundreds o f di ff ere nt
V H F and U H F antennas •.. A practical book written for t he average
amateur who takes joy in bu ilding. not full o f com p lex formulas for t he
design engineer. Packed with fabulous ante nna projectS you can build.
$4.95.

• WEATHER SATELLITE HANDBOOK Simple equipment and
methods for getting good pictures from the weather satell ite. Antennas,
receeeo. monitors, facsimile you can build, tracking, automatic control
Ivou don't even have t o be homel. Dr . Taggart WB8DQT $4.9 5 .

• COA X HANDBOO K T he lIVOrld's only handboo k devoted e xcl us; yely
to coax, feedlines and eoenectors. Special price o nly $1 .50.

..-.."--

- VOL. I COMPONENT TESTERS ... how to bu ild transisto r testers
(8), diode testers (3) . IC testers (3). voltmeters and VTVMs 191 .
oh m meters (8 d ifferent kindsl , inductance (31. ceoecitv (91. a
measuremenl, c rysta l c hecki ng (61, lemperature (21. aural meters for
t he blind (3 1 and aU sorts 0 1 miscellaneous data o n meters . .. us ing
them, making them more ve rsa tile, making standards. Invaluable book,
$4 .9 5.

- VOL. II AUDIO FREOUENCY TESTERS . . . jam packed full of all
kinds o f audio frequency test equipment. II you ' re into SS8. RTTY,
SST V. ete. , th is book is a must fo r you ... a good book fo r hi ·fi addicts
and experimenters to ol $4 .95.

- VOL. III RADIO FREQUENCY TESTERS Radio frequency wa ves ,
the common denom inator of Amateur Radio. Such items as SWA ,
ante nna im pedance, lin e impedance , rf output and f ield st rength;
detailed instruc t io ns on test10g these ite ms inc ludes sections o n signal
generators, crySlal calibrators, grid d ip oscilla tors , no ise generators.
dummy loads and much mo re . $4 .95.

- THE NEW RTTY HANDBOOK is a brand new 19 77 edit ion and the
o nly up-to-date RTTY book available. The state of the art has been
changing radica lly and has made all previous RTTY books obsolete. It
has t he latest circuits, great for t he newcomer and t he expert alike .. .
Only $5.95.
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- 73 VERTI CAL, BEAM AND TRIANGLE ANTENNAS by Edward M.
Noll W3 FQJ Describes 73 d iffe rent a nten nas for amateurs. Each desiqn
is the resu lt of the author's ow n experiments: each has actually b een
bu ilt a nd ai r-tested. Incl ud es appendices cover ing the const ruct ion of
no ise b ridges and antenna line tuners, as we ll as methods for measuring
resonant f requency , velocity fac t or , and stendinq-weve ra t ios. 160
pages. $5.50.

-IC Op ·AMP COO KBO O K by Walter G . Jung. Covers not on ly the
basic t heory of the IC op amp in grea t de tail, but a lso incl udes over 250
pract ical ci rcu it a pplication s, li berally illustrated. 592 pages, 5% x 8 %,
so ftbou nd $1 2 .9 5 .

-73 DIPOLE AND LONG .wIRE ANTENNAS by Edward M . Noll
W3FQJ This is the first collection of virt ua lly every rvpe o f wire
antenna used by amateurs. Incl ud es d imensions, configu rat ions, a nd
detailed const ruc tion data lor 73 different ant enna rv ces, Appendices
describe the construction of noise bridgn, line tune rs, a nd data o n
measuring resonant frequency , ve locity factor, and swr. 160 pages.
$5.50.

_RF AND DIGITAL TE ST EQUIPMENT YOU CAN BUILD Rf burst,
function, square wave generatO~, var iable length pu lse generators 
100 kHz marker , l-f and rf sweep generato~, audio OSC, af/rf signal
inject o r, 146 MHz synthesizer, d igital readouts for counte rs, several
counters, presceter, microwavemeter, etc. 252 pages. $5.95.

_ SSTV HANDBOOK This excellent book tells a ll about it , from its
history and basics t o the present state of the art techniques. Contains
crepters o n ci rcui ts, monitors, cameras, color SSTV, test equipment
and much more. Hardbound $7, sof t bound $ 5 .

UN the order c;erd or itemile your order on a sepafat e piece of p,aper and mail t o :
73 RadiO 800k,hop - Pe terboro ugh N H 03458 Be su re t o inc;lude check or detailed credit card in forma tion.

Not.: Pr ices subject to c hange without potice on books not published b y 73 Mllgal ine.



- RT L COOKBOOK by Donald Lancaster. Explains the how a nd v.A1y o f
RT L (Resistor-TransislOr Lo gicl and g ives design informat io n tha t ca n be put
t o pract ica l use. Gives a multi tude of digital ap plications ranging f rom the
basic switch to the sop hist ica ted counter. 240 pages ; 5% x 8 %; softbo und.
$5.50.
_TTL COOKBOOK by DOf1ll ld Lancaster . Expla ins lI'lItIat TT L is, how it
works, a nd how t o use it . Discusses practical applications, such 8S a digital
co un ter and display system, events cou nt er, electronic stopwatch, d igital
vo lt meter , and a d igital tachometer . 336 pages; 5% x 8 %; 5Oftbound . $8.95.
_ TVT COOKBOOK bv Donald Lancaster. Describes t he use of a standard
t elevision rece ieer 8 S a mercce ocesscr CRT terminal. Explains and describes
character gen erat ion , CUl'1Or control and int erl ace in format ion in typical ,
easy -to -understand Lancaster style. This book is a required text for b oth the
micro computer enthusiast and the amateur RTTY operator who desires a
Quiet a lternat i\le to noisy te letype machines. $9.95.

_ FASCINATING WORLD OF RADIO COMMUNICATION Interest ing
stories in the history o f radio pioneering and discovery. AIIoO indudes
the fundamentals o f broadc-t band DX ing. A mun for "MY radio
amateur. $3.95.
_ PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple
test inst ruments you can make - covers VOMs, VTVMs, semiconductor
testing units , dip meters, wattmeters, and just about anything else you
might need around the test lab and ham shack. $4.9 5 .
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's new 1001
circuits is available for only $9.95 ppd. The next time YO\l want a
circuit for just about anything, eat your heart out that you didn't send
for this book the first time you read about it . You'd better order the
book right away, before they run out. $9.95.
-HOW TO MAKE BETTfR QSLs Be proud of YO\lr QSL cards ..•
have a card which gets front space on every hamshack wall •.• win
prizes at hamf~s . The only way t o have a truly outstanding card is to
make it yourself . . . which is easy when you have this new book. $4.95.

_ WHAT TO DO AFTER YOU HIT RETURN sec's f im book of eomputer
games ... 48 different computer games you can play in BASIC ... programs,
descript ions, muc hly rucstre ted. Lu na r Land ing, Hammurabi, King, Civil 2, Qu bic
5, Ta xman , St ar T rek , Crash, Market, etc. $6.95 .
• , 0 1 GAMES IN BASIC Okay , so once you get your computer up and running in
BASIC, then what ? Then y ou need some programs in BASIC, thaI's what. T his
book has 101 games for you, from very simple t o real buggers. You get t he games,
a desc ription of t he games, the lining to put in your computer and a sample run
t o show y ou how t hey work. Fun. Anyone game wi ll be worth more than the
price of the bo o k fo r the fun you and your fami ly will have with it . $7.50.
_ BASI C by Bob Albrecht, etc. Self-teach ing guide t o the computer language you
will need t o know for use with your microcomputer. 324 pages. This is o ne of the
easiest ways to learn computer prog ramming. $4.95.
_TH E UNDERG RO UND BUY ING GU IDE Here is a handy guide fo r the
electro n ics en thus iast . Ove r 600 sources of equipment and literature are provided;
some a re mad -order-on ly outfits that do not advertise . Sources are listed
a lpha be t ica lly , by se rvice o r produ ct , and bv sta te . The guide is cross-referenced
for ease of use . Elect ronic pu bli shing houses a re also listed. Published by PMS
Publishing Co ., $5 .9 5 each.

_AN INTRODUCTI ON TO M ICROCOMPU TERS, VOLS . 1 AND 2 At last!
Someone has f ina lly written a b oo k conta ining h ardware detai ls about most of t he
popular micro chips availa ble to computeosts. An Introduct ion to Microcom ·
outen , Vo lumes 1 and 2, by Ad am Osborne Asso ciates, ar e references dea ling
w ith m icrocomputer architect ure in general an d specificall y with det ai ls about
most o f t he common chips. The se books are not software-oriented , but are
inva luab le for the hobbyist who is into bu ilding h is own inter-faces an d processors.
Vol ume 1 is dedicat ed t o general hardware theory rela ted to m icros, and Volume
2 discusses the practical de t ails of eac h m icro chip . (Detai led re view in Kilobaud
#21 Pub lished b y Osborne Associates, S7 .50 e eco .
_ 8080 PR OGR AMMI NG FOR LOGIC DESI GN Here is an ideal reference for t he
penon desiring an in -depth understanding of t he 8080 processor. Th e work is
accncanoo-onenred, and the 8080 is discussed in light of rep lacing COIl\ll:!ll tional,
hard-w ired lo gic systems. Both hardware and software is described. Pract ical
design considerat ioos are pro vided for t he ind ividual wishing to implement an
8080-based control synem . (Detailed review in K il obaud -#11 Publish ed by
Osborne Associates, $ 7 .SO.
_ 6800 PROG RAMM ING FOR LOGIC DESIG N O rie nted toward the industr ial
use r, this book descr-bes the p rocess by which conven tional logic can be replaced
by a 6800 mi croprocessor . Both h ill'"dvvare and sof tware techn iques are d isc ussed,
as well as int e rface informa tiOn . This reference, an d its companioo dedicated to
8080 u sers, provide practical in fo rmat ion that aucws an expe rimenter t o design 8

complete micro ccor ro t system from the "ground up. " An e xcellent refe ren ce!
Publ ished by Osborne Associa tes, $7 .50.

u .. the order card or itemi ze your orda, on a ,.,parata pi-ea 0 1 papar and mail t o :
73 Radio Book,hop _ Patarborough NH 0345B Ba sure t o include check Or da..iled cradit card in lormation .

NOta : Pr icM sub jec t to chan ge withou t no tice on bOok' not publi'hed by 73 Magazine.



-SCELBI 'S GALAXY GAME FOR THE
"8008" /"8080" Here's a new twist in com 
puter games by Scelbl Comp uter Co nsu lt ing
and Robert Findley. The game, "Galaxy,"
pits the o perator o f a spaceshi p aga inst atien
craft, as we ll as var iab les such as speed, time
a nd a mmun ition. No two games ar e t he same!
This game is desa-ibed in Galaxy Game fo r
the 8008/8080, published by Scelb t Com
puter Co nsult ing, Inc. $14.9 5.
.SCELBI'S GALAXY GAME FOR THE
" 6800" Here ' s a new t wist in com p uter games
by Scelbi Computer Co ns ulting and Robert
F in d ley/Raymond Edwards . The game,
"Galaxy," pits the operator o f a spaceship
against alien craft, as well as such var iabl es as
speed, time, a nd ammunit ion . No two games
are the same! Th is game is d escribed in
Galaxy Game for the 6800, p ubli shed by
Scelbi Computer Co nsult iJlQ, Inc . $ 14.95,
_6800 SOFTWARE GOURMET GUIDE &
COOKBOOK If you have been spend ing to o
muc h t ime developing ro ut ines fo r yo ur 6800
microprocessor, try t he new book by Scelb i
Com put ing and Roben F indley . This man ual ,
6800 Software Gourmet Guide and Cook
book , describes sorting, sea rching, and many
other routines for t he 8080 user. $9 .95.

CMOS
COOKBOOK---

---.- ..-
-~- .'----- ---
--- ~._------- . _~--- -_._-~--- .' ,..~--
.~_.__.- .~-,-~- ,- _.---"

_BRAND NEW DICTIONARY This new microcomputer dictionary fills the
urgent need for all computer people, engineers, scienttsrs, industr ialists,
communications people - as p rofessionals. amat eu rs, teachers, or students - t o
become quickly acqua inted with the terminology and nomenclature of e new
reccruncn in comp ut er oont ro l capab ilit ies in areas thet pervade most of man's
daily activities.

Over 5000 definitions a nd exp lanat ions of terms and co ncept s 1704 pages)
relating to microprocessors, micro computers and microoontroliers. There are also
separate appendices o n: programmable calculators; math and statist ics definitions;
flowchart symbols and techniques; binary number systems and sw it ching theory;
symbol charts and ta bles; summaries of BAS IC, FO RTRAN and APL. ln addition
there is a comp rehensive electronics/computer abbreviations and acronyms
section . $15.95.
-COMPUTER PROGRAMMING HANDBOOK by Peter Star k. A comp lete guide
t o computer programming and data processing. Includes many worked o ut
examples a nd history of computers . $8.95•
• MY COMPUTER LIKES ME .•. WHEN I SPEAK BASIC An introduction to
BASI C .. . simple enough for your kids. If you want to t eac h BASIC t o anyone
quickly, this b ooklet is the way to go. $2.00.

.SCELBI·S FIRST BOOK OF COMPUTER
GAMES Need a gaml!! for your 8008 or 8080
microprocessor? T ry $ce/bi's First Book o f
Computer Games for the 8008/8080 which
describes th ree popular games. "Space CaP
ture," "He xpawn," and " Hangman." Com
plete flowcharts, logic description, program
listing, and instructions are provided. A must
for the game freak I $14.95.
_THE STORY OF COMPUTERS by Donald
D. Spencer is t o comp uter books wh at Dick
and Jane is to novels . .. extremely elementary,
gives the non-computenst a fai r idea o f what
the hobbyist is talking a bout when he speak s
com put er lingo. Attempts to expla in what
computers are and can do t o a spouse, child
o r any un-ejectrorucs-minced friend. $4.95 .
-MICROCOMPUTER PRIMER by Mit chell
Waite and Michael Pardee , p ub. by Howard W.
Sams Com pa ny. If you a re afraid to get
involved with microcomputers for fear of no t
understanding them, worry no longer! The
M i c r oc o m p u t e r Primer descr ibes basic
com p u t e r the ory , explains numbering
systems, and introduces the reader to t he
world of programming. This book does not
ela borate on specif ic systems o r ch ips, but
describes the world o f microcomputing in
" rea l world " terminology. There is probably
no better way of gen ing involved with the
exciting new hobby of microcomputing .
$7 .95.
- INTRODUCTION TO MICROPROCES
SORS by Charles Rockwall o f MICROLOG,
Here is an ideal referen ce for the individual
desiring to understand t he hardware aspect s
of microprocessor systems. This book des
cribes the hardware details of computer
devices in terms the beginner can understand ,
inst ead of treating the micro chip as a " b lac k
box." Addressing schemes, registers, control,
and memory are all explained, and general
information a bout hardware systems is pro 
vided . Specific systems a re n ot described and
programming is on ly briefly discussed . Intro 
duction To M ic rop rocessors is a hardware
introduction ... and a good o ne. $ 17.50 US
and Canada , $20 elsewhere.
_THE NEW HOBBY COMPUTERS! This
book ta kes it fro m where " Hob by Co mp uters
Are Here" leaves off, with cha pters o n Large
Scale Integration , how to c hoose a mtcrcorc 
cesser chip, an introduct ion to programming,
low cost I/O for a com puter, comp uter
a rit h met ic, chec king me mory boards, a
Baudot monitor/editor system, an aud ible
logic probe fo r finding tho se tough pr oblems,
a ham's comp uter, a comp uter eso machine
... and much, much more! Everything of
interest is there in one volume , ready t o be
enjoyed by you. $4.9 5 .--- .

MICROCOMPUTER
MY
COMPUTER
LIKES
ME'

• 8080 SOFTWARE GOURMET GUIDE
AND COOKBOOK If you have been spend ing
too much t ime developing simp le routine s fo r
you r 8080, try t h is new book by Scetbi
Comput ing and Robert F ind ley . This man ual ,
8080 Software Gourmet Gu ide and Cook
book , describes sorting, searching, and many
other ro ut ines fo r the 8080 user. $9.95.
_CMOS COOKBOOK by Don Lancaster,
pub. by Howard W. Sam s Company . Another
winner from Do n Lancast e r, author of t he
famo us RTL a nd TTL Cookbooks. The CMOS '
Cookbook details t he a pplicat ion of CMOS ,
the low power logic fam ily suitab le fo r most
applications present ly dominated by TTL.
The book fo llows t he sty le of the or igina l
Cookbooks. Eight chapters cover all facets o f
CMOS lo gic , and t he work is prefaced by 100
pages detailin g t he chara cterist ics of most
CMOS circ uits. The CMOS Cookbook is re
qui red reading for eve ry ser ious digital exper t
menter , $9 .95.
_HOBBY COMPUTERS ARE HERE If you
lor a fr iend) wa nt to come up to speed o n
how comp ute rs work ... hard ware and soft
wa re ... this is a n e xcellent boo k. It starts
with the fundamentals and expla ins t he cir
cuits , t he basi cs of programming, a long w it h a
coup le TVT construction pro jects, ASCII 
Baudot, etc. This book has the highest recom
mendations as a teaching aid for newcomers.
$4.9 5.

• KILOBAUD Tha Sma ll Co m puter Magazine Software & Ha rdware exposed to the core. Written for
the non-PhD computer hobbyist who wants to know what's new. $2.00 each at the newsstand, $ 15.00
for 1 year subscription. Back issues $3 .00 per copy.

Use the order <; ard or it emize your order on a separate pie<;e of paper and mail t o :
73 Radio Bookshop . Peterborough NH 0345B Be sure to indude <; he<.:k or detailed <;redit <; ard information .

Note: Pri<;e. subje<;t to change with out notice on bookS not published by 73 Maga zine .
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new from
DAVIS ELECTRONICS
Small & Lightweight
PREAMP
PROBE

Designed to Probe Miniature Equipment
10 MV at 150 MHz wi th typical counter
Increase the sensitivity of your cou nter l OX
to measure weak RF signals.
Features:
• 10 to 500 MHz range
• 20 dB gain (lOX)
• small & lightweigh t (has 2 oz. head )
• cli ps on (doesn' t need to be held )
• battery-operated
• h ig h Z input
• 50 ohm ou tput
• $49.95 (postage pa id. USA)

Guaranteed for 1 year.
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o Payment enclosed
( 1 extra BONUS issu e)

o Bill me later

magazine
Peterborough NH 034 58

o Address change only
o Extend subscription
o Ent er n ew subscription
0 1 year $1 5.00 -

Write to :

DAVIS ELECTRONICS
636 Sheridan Drive
Tonawanda, New York 14150
(716) 874-5848

Let u s know 8 weeks in advance so that you won't miss
a single issue of 73 Magazine.
Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write concerning your subscription. It
helps us serve you promptly.

I name call I
I address I
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I ~ If VD U h." DD l.b,1 h.ndV, prmt OLD saaress bere ~
I ~ name call I
I :_ I1 ~ add ress______ _ ____________ _ I

L ~__ci~ ~~_~i~ _ _ =-J

f-------------

224



-

SUMMER TIME IS VAESU VHF TIME!
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Enjoy Six Meter OX with the FT 6208 !
24 wans PEP, USB, LSB. CW and AM

•
Your HF Tran sceiver p lus the FTV-650B
and you are o n Si x with 50 Watts PEP

Check your power output
with the YP·1 50 Wattmeter·
1.8 to 200 MHz

• •

•
Enjoy Two Meters the economical way!
FTV·250 p lus yo ur HF Transceiver and
you are there with USB. LSB. CW & AM

Here's the Two Meter CHAMP· FT·221 R.
All modes, VOX, synthesized. 24W PEP.
Microphone included. New YC·221 Digital
D isplay shown, available soon.

Don't be a No-a-cOUNTI The YC-SOO
serteS Counters CQve-rs 10Hz·500 MHz

~

Summer time is fun time on the VHF bands with Years-Ahead·Yaesu equipment!
More than 200 Ham/Engineers at Yaesu have contributed their talents to provide you
with equipment that will give you years of pleasure and enjoyment. Learn all about
Yaesu. Send us your name, address and ham call letters and we'll mail you our new
full line catalog.

Call or write:
Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 90723 • (213) 633-4007

Eastern service Ctr., 613 Redna Terrace
Cincinnati, OH 45215

6n era ro.
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