
JUNE 1976
$1.50

VHF
SPECIAL

PLUS

~ COMPUTER SECTION



think of yourself as an

antenna expe
-you select your components!

,
•

-
-

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

For convenience, use the
Hustler stai nless steel
resonator spring,
and special design qu ick
disconnect.

"the home of originals "

I
I

•

Get exceptional reports,
broadest bandwidth ,
lowest SWA. Use with any
convenient length 50 ohm
coax. Matchi ng devices
not required .

Mode l 81.11 _1
8 umper M ount

Sta in less stee l ball moun t, 180°
adjustable, commerc ial duty lor
superior mechanical and electrical
performance.

FOld over,3800 swivel mast for
Quick band change or easy .: : - _
garaging , Select from two
versions . fender/deck or bumper
mount location ,

.••and you'll mobile
with the experts' foremost
choice••. B,!jij~=S:B./

Get fixed station reports from
your mobile-operate 6-10-15
20-40-75 or 80 meters with the
experts and join the vast
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For more information about the new
TR ITON, as welt as th e f ull line of
accessories tha t wi ll be availabl e
soon. see your deale r or write.

From the company that revolut ionized hi ham radio by giving you the first all-solid-state low and medium
power equ ipment. comes the entirely new TR ITON IV, a transceiver that is truly ahead of its time. The fore
runner Tr iton II gave you such operat ing and technical features as instant transmitter tu ne, full break-in, excel
lent SSB quality, superb receiver performance, pulsed crystal cali bra tor, built-in SWR indicator, a highly selec
tive CW filter and efficient home, portable and mobile opera t ion from non-aging 12 vac transi stors .

Now - the TRI TON IV gives you all of these - and more. A new push -pull final amplifier with the latest
gold metalized, zener protected transistors, operating at 200 input watts on all hf bands 3.5 through 29.7 MHz.
Plus a new crystal heterodyne VFO for improved short and long term frequency stability and uniform 1 kHz read
out resolution, even on ten meters.

Unsurpassed selectivity is you rs w.th the new eight pole i.I. crystal filte r, and improved spurious rejection
results from the new IC double balanced mixer.

The benefit s of ALC now extend to ou tpu t pow ers less th an fu ll rati ng with a front panel threshold control.
When driving linears that require less than max imum available power from the TRI TON, or wh en propagati on con
ditions permi t re liable contacts at reduced pow er levels, ALC wi ll hold your output to the desired level.

Many small circuit improvements throughout, taken collectively, add more performance and quality pluses
- such th ings as individual temperature compensated integrated circuit voltage regulators for final bias control
and VFO supply. And toroid inductances in the ten and f ifteen meter low pass filters, LEO indicators for offset
tuning and ALe threshold, accessory socket for added flexibili ty, and sequen
tially keyed mute, AGC and transmitter circu its for even bet ter shaped and
cl ickless CWo

And to top it all off , the highly desirable case geometry has be en main
tained, but it has a handsome new look. Bold lettering on an etched aluminum
front panel and textured black sides and top make the TRITON IV look as
sharp as it performs.

Th ere is nothing like a TRITON tV for rel iabili ty, features. value and just
pure fun. And - best of all - you do not have to wait until 1980 to own one.

TRITON IV $699.00 TEN-TEe
SE VIERVlll.E. TENNESSEE 37862

EXPORT : 57 15 LI NCOLN AVE .
CHICAGO. ILLINOI S, 606.6



The First Base
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The 450MHz-FM game now has one on base! ICOM is on with the first 440-450 radio built
specifically for base operation, the IC-31. You're going to be hearing a lot from this promising
young newcomer following in the footsteps of that popular veteran, the IC·30A mobile unit.

Impressi vely built for 26 channels and 10 watts output,
this unit is the perfect teammate ofthe IC·30A, which has
proven itself to be the biggest 450 winner on the road.
With the S.W.R. bridge built right into the front panel a nd
a forward mounted 9-pin socket , the new IC·31 base uni t
provides the flexibility necessary to good UHF operation,
and its compact size and styli ng match the other ICOM base radios.

If you want the number one team, bring it on home with the IC·31. Tryouts are being held at
your ICOM dealer now.

Frequency Range
Channels
Power Output
Sensitivity

Bandwidth (Transmitted)
Size
weight

44Q-45QMHz
2.
Hi 10 watts, variable 10 1 wan
.4 microvolts for 2008 quieting
.3 mcrovosts for 1208 SINAD
15KHz with 5KHz deviat ion
111 x230x260 (dim. in MM)
7.2 kilos

VHF UHF AMATEUR AND MARINE COMMUNICATION EOUIPMENT Distributed by :

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

ICOM EAST, INC_
Suite 307
3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780
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rT1Y guest
v isiting •views from around the world

"God B less You All"
In the hour, following February',

earthqualo:.e in Guatemala, the only
news reaching the outside world of
the catastrophe emanated from I

$ITI(lll group of amateur radio oper
ators in the stricken country and in
the United States.

The oommunications chaos was
such that it fell upon these hams to
inform the Red Cross, the State
Department. the Guatemalan embassy
here and other organizations 01 the
extent of the dtsaster and the type 01
assistance neeced,

One of the first on the air was
Clyde Stanford, who works !Of the
Central American Mission in Guate
mala City. He roamed the city in his
short wave equipped car, giving vivid
accounts to the outside world of the
devastation.

Monitoring Stanford in Miami W<l$
tte amateur radio listening post of the
Dade County Owopter of the Ameri
can Red Closs, which immediately
relayed his reports 10 Red em.
national headquarters here.

The damage figures given by Stan
ford over TG9 LW (his station's call
letters! and by Don Ftester, another
amateur in Guatemala City, oV{!r
TG9DF, were at first thought to be
highlyexaooerated.

Later information, however, proved
they were understated if anything.

In the days since the earthquake,
the amateur operators have turned
their attention to obtaining health and
welfare inquiries from people in this
and other countries worried over the
fate of relatives and friends in ueete
mala.

Among the ham operators here who
have been on the air almost contin
ually since the disaster is Lewis Bloch
of suburban Fairfax Station, Va. For'
brief period following the Quake, he
was a main source of information lor
lhe Guatemalan embassy on the
events taking place in the homeland.

Now Bloch, who is a publisher
working out of his home, is handling
welfare messages by the dozens.
Typical is one for the American Red
Cross.

The organization was contacted by
John S. Whiting of Deerfield, nr.,
whose son was working at the Spanish
School in the city of Antigua when
the disaster struck. Concerned that he
had heard nothing about the boy's
fate, he called the Red CrOS$ here.

Within an hour, Bloch was on the
air, asking amateurs in Guatemala if
t hey could provide some information
about the younger Whiting.

Bloch is an old hand in disaster
situations. When an earthquake struck
in NiQlrlgUll a few years bock, he
recaus lhat he was on the air for days

relaying reports and requests for assis
ranee.

Another ,mateur, Joseph W. Miller,
Bloch's next door nei\flbor, has
handled over 200 messages since the
earthquake, working as a volunteer for
the Fairfax County Chapter of the
Red Cross. As Bloch puts it, "Miller
has been the workborse on the opera
tion."

Bud Fink, chief of radio communi.
cations for the American Red Crou.
has nothing but praise for the ham
operators.. Through an egreement the
organization has with the ARRL, the
ope",tors lunnel vital inlormation to
the organization not only on foreign
but domestic disasters as welt.

The American Nat iooal
Red Cross

...............
The cold statistics of death and

destruction from last week's earth
Quake m Guatemala caused days of
anguish to thousands of relatiV{!s in
the United States. but ham radio
stations in both countries have begun
to bring relief to some, grievous cer.
tainty to others.

At the Hall of Science in Flushing
Meadow, Queens, volunteer operators
yesterday manned Amateur Radio

Station WB2JSM to relay scores 01
inquiries from anxious relatiws in the
Metropolitan area and ,ncomll"lg
responses Irom fellow hams in Guate.
mala and the Red CrOS$ nation in
Miami.

"Some of the news, fortunately
even most of it, has been good," said
Robert C. Reiley, call tenere
WB2FHN, the executive director of
the Hall 01 Science and a radio buff
since 1939. "But there's been bad
news as well."

GOOD NEWS
Mr. Reiley SIIid mat the station he

was manning was in touch with about
a half dozen English·speaking hams in
Guatemala, including a young Cali
fornian known as Joanne K6GFW,
who operated with a portable radio
treesmuter and emergency generator
from her home just outside Guatemala
City.

Among the good news received
from Joanne, Mr. Reiley reported, was
a message lor a family in Elmhurst,
Queens, whose daughter, a registered
nurse married to a Dutch United
Nations official, had not been heard
from. Her father, Earl Cosgrove, said
last night that lhe young couple,
Ruud and Marie Anne ocve. _re in
Guatemala last Wednesdlly when the
earthquake ftruck.

John Gorman WB2ROF sends traffic to Guatemala City, while anxious relatives
wait for reply.

co
Martin Schwartz W2EPZ, a 44 ~ar IIffteran of ham rlldio, prepartJI traffic to be
sent to Guatemala.

Photos courtesy of Rick Moran WA288G, Photo Associates, New York.
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Kids and adults monitor the traffic from station W82JSM by using handsets
provided. while station personnel collect and call out traffic within.

"Even t he U.N. couldn't get them."
Mr. Reiley $ilid. sitting at his bank of
radio equipment with two o ther
volunteef1, Conrad Etseten WB2FGB
and Dan Algeri WA2MX l. " But we got
through all rilj'tt ."

NUMBER HELPS

He $ilid Joanne had been able to
find o ut for the Cosgroves that lheir
daughter was well and working in an
emergency hospita l in the Guatemalan
town of San Lucas.

Mr. Reiley said most o f the nearly
200 inquiries relayed Irom Flushing
Meadow Park up to last night were
from Guatemalan residents in this
area. He said the station, the 1'110$1

powerful 01 its kind in the city. would
be operating ll98in today from 10 am
to 10 pm a nd oould be reached by
calling 699-9400.

" If we have a telephone number 10
call down there , that he lps," he said.
Inquiries without telephone numbers
wou ld be rouled via Miami and Pan
Amllfican World Airways, which
volunteered to take lhe messages to
Guatemala City several times a day,
Mr. Reiley repor ted.

The Slat ion, in the Hall of Science,
normally serves to demonstrate arna
teur radio operations for visitors and
tounsrs. According to Mr. Reiley. the
hall and tbe station now shut down
Mondays and Tuesdays. because 01
the city 's financia l straits, wen though
it is opIlf"ated by a private I'lOflProf it
body.

NEWCOMER COMMENTS

But because of the Guatemalan
disa$lllr. vo lunteers like Mr. Reiley
come in to operate the station as they
have in previous emergencies, such as
the eertbquake in Nicaragua, in 1972.

One 01 them. Mr. Eiselen. is a
71-year-old retired service manager
who got his license a few years ago
Irom what Mr. Reiley termed the
largest amateur radio school in the
United States, an adjunct of the Ha lt
01 Science.

''I'd been footing with shortwalo'll
radio ever since I was a kid." Mr.
Eiselen remarked, " but I a lways
wanted to become a rea l rad io ham."
He Silid lhal if Mr. Rei ley needed him
aga in loday, he'd be there .

Wolfgang Saxon

Reprinted from The New York 'nmes,
Tuesdilv, Februarv 10, 1976. COPv'
right 1976 bv the New York Times
Companv. Reprinted by permission.

* * * * *
At 4:04 am on February 3rd, a

kilter eilrthquake dealt a swift and
UnsUSpectIng blow to the sleepy
country 01 Guatemala.

Roofs, walls and ent ire build lllgl
aashed down. ki lting. injuring and
trapp ing thousands 01 c it izens 01
Gualemala City and surround",g
towns and villages. Power, waler, and
telephone tines were d isrupled by
lalling bu ildings. Fires in var iouS par\$
01 the city burned out of oontrol for

the lack 01 water pressure in fIre
fight ing.

Frant ic searches began for friend$,
re latives and loved o nes. Muffled o-ies
could be heard from pe rsons buried in
tons of rubble. Men, women and
c hik:fren dug frantically among fa llen
structures to help those trapped
beneath. Far 100 often, he lp arr ived
late. as another individual died.

The init ial hours were the weest,
lor no one knew the extent of the
damage. With nearly 100% of com
munication facilities disrupted. the
only way fo r messages entering or
leaving the ecuntrv was via radio
sources. Unfortunately. most radio
communications were inoperative due
to the lack of emergency power.

Once the news of the d isatler
reached lhe amateur radio com
munity , hams in the _$Iern hemis-
phere, and in the Un ited States panic·
ula rly, focused the ir attention and
abilit ies on the shaken country.

The disaslrous earthquake gillo'll
hams another opportunity to show
dedication and eKpe rt ise in e~tal).

lishing communication channels to
tacitirare the passing of emergency
traffic between the U,S. and Guate
mala.

Previous experience In traffic
handling through the Red Cross.
AREC, Loca l, Area. and Regional
NTS gave hams the confidence and
practical experience to step in and set
up communication networks with in
hours of the di$llStllr , This proved the
ettecneeress o f the Nat ional Traff ic
Syste m in tra in ing operators to handle
messages durong an emergency.

Hundreds of ham operators across
the Amer ican comment were actively
part ic ip ating e ither passi ng/
receiving traffic , or assisting by morlo
itoring emergency Irequencies.

Many amateurs know the correct
operating procedures used during an
emergency, and, by virtue of their
experience, are a helplul asset to the
net control station who is trying to
coordinate the inoom,ng/outgo ing
traffic.

Others who a re not acqua inted with
traffic hand ling can t urn a smooth
operat ing net into a ni<jJt mare. Many
hams who participated in the Guate
malan a isis know of th is first Ilanel.

It is hard to sta te lhe exect ru les of
emergency o perat ion that should be
observed. Each SItuation may be
different. However, there are general
rules that should be followed.

1. ORM. Do not transmit without
listening. This is probably the most
important ru le to follow explicitly.
Many times during the Guatemalan
crisis. amateurs would break in and
call ca or ask what net is in opera
tion. Someone would have to tel l the
fe llow he is o n an emergency net ,
thereby adding additional aRM to
answer his qUll$Iion - or net mntro l
would have to te ll him to stand by
unti l he could pici< him up. In most
cases, portions o f traffic wou ld l\alo'll
to be repeated becaouse one person did
not listen before transmitt ing.
Multiply this by several hams doing
this every five minutes and you can

be9in to understand the problems it
causes in net operations.

Anothe r unforg ivab le amateur
"sinner" is the ha m who calls net
control and saYS. " This is WA5??? I
am jo.m standing by listen ing. Can I be
of any help '"

If you are rea lly interested in
he lping, you will monitor the Ire
q uency unlil a reqeest for assistance is
Iransmitted by net oontrol .

Remember, only you can keep the
aRM leve l down_

2. Accuracv. In message handl ing,
this is all important. Do not try to
impress t he station you are t rans
mitting to by sending beyond their
copying speed. If you are receiving the
rnesseqe and the staucn is going tOO
fast , ask him to CRS. It takes just as
lo ng to ans_r requests for "fi lls" as it
does 10 send at an appropriate speed
tre f irst time.

After trying a fu ll day to deliver a
message to California from Guatemala
via land line. I f ina lly asked the
opera to r to check the number.
Because one dig it was transmitted
incorrectly, a mother had to go
through another sleepless night before
she teamed that her son was alive and
well.

Remember, speed is not req u isite.
but accuracy is.

3. AuthenliC<tting messages. During
an emergency, an messages, and
especiall y official o nes, should be
_ itten and signed by tbe originating
par ty. A telephone number on the
message where the signatory party can
be reached is also Idvisable. This is
normal p rocedu re for rout ine
messages during an emergency, too.

Remember. you are responsible for
a ll messages transmitted from your
station. So be sure your messages have
authent icating signatu res,

Message handling is not everyone's
forte. but if you wanl to be of gefVice
dur ing an emergency situa t ion, at eest
inform yourself of the correct oper
ating procedures_

There are two very helpful booklets
thai may be ordered from lhe ARRL:
Operilt lng An Ar7l;ItllUr" R¥Jio Stiltion
(THE COST IS A NOMINAL 50
CENTS) and Public Servic.-. Communi·
cations (F REE) . These two booklets
witl give you everything you need 10
know except the practical experience
which comes wilh on the·air opera
tion.

I don't believe I witl ever have a
higher satisfact ion than having been
able 10 de liver a message to someone
to teU them his loved ones were alive
and wel l.

One memorable phone ca ll to a
Spllll i1h-accented lady will always
mean so mething specia l to me. When
she answered the phone. tbe operator
said. " This is a long distance couect
nit from an amateur radiO operator
who has a message for you from
Colonel Juan Drtega lname changed)
in Guatemala Cit .. . .. The operator
had not f in ished the sentence wilen
the e xcited lady interrupted saying,
"Oh yes, yes. That's my son! That's
my son!"

Once I delivered the message irlo
forming her that her son was alive and
.11. she said. " You will never know
how much it means to me to receive
this messa-ge. Ever since the earth
Quake. we didn 't know if our son was
alive or dead. God bless you lor
helping to f ind my son - God bless
you all."

Daniel L. Kayser WBSVZX
Willard OH
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A Representative Dernoor-atic Republic?

operation. Refer to Fig. 1; this is how
it would be built, A city, Slate or
other geographic area interested in
\'IoIOrking on such a plan 'M)uld form
"Workshop Groups" made up of
individual amateurs of similar interest.
The$(! "Wo rkshop Groups" could take
the form of local coordirWlling
councils $Uch 8$ we now have only lor
repeater owners, or perhaps the less
formal "club" approach. Since I live
in Southern California, let's use it as
an example. Southern Californ ia is a
given geographic area with two Iunc
tioning VHF coordinating groups
already in existence. Two meter and
220 MHz repeater systems are coor
dinated by the Southern California
Repeater Association, while systems
on 50 MHz and 450 MHz and up are
the coordinat ing job of the California
Amateur Relay Council. Such organi·
zations as these would continue to
opoerate withou t any change except
for one small uern, this being the
election by the general me mbersh ip of
such organizations of a representa tive
to • regio na l coordinating body to be
described later on.

Now let us suppose that there soon
developed a lot of SS8 activity on two
meters (and such is quick becoming
the case in many parIS of the nation as
multi·mode transceivers such as the
Multi-2(Kl(l and and T5-700, to name
bout t wo, proliferate among the ama
teur ranksl , An area SS8 users Work
shop or Council could be formed
locally to set up specific guidelines as
to operationa l parameters of this
mode, if the amateurs involved
thought it was necessary. For e"ample
only, let's assume that the SS8 Coor
dinating Council decided that a
.......mber of specilic frequencie$ should
be voluntarily set aside as designated
call ing frequencies. In a like manner
to the repeater council, they could
coordinate the Silme and ask that all
amateurs voluntarily, and that word
must be underscored, voluntarily,
respect these allocations. We must
never forget that no one amateur or
group of amateurs owns or has a
god-given right to any specific fre
quency.

RTTY enthusiasts, ATVers, AMers,
OSCAR users, etc., coutd form their
own representative area group to mor·
d inate efforts of amateurs involved in
that given mode andlor band. Regu
larly, these area groups \'IoIOuld have
their elected representatives meet
locally to discuss and hopefully solve
on a local level problems ei ther
between or common to some or all.
They would learn to interact with
each other and develop lines of corn
munication that would be of mutual
benefit. Never again could an amateur
say, "Well , I was not asked my

I feel that those affected by decisions
of such an individual should have the
ultimate decision as to just who such
an individuat will be . But, is this still
the best way - or is there another
alternative? I think that there is.

The idea that I am about to pass
along is just that : an idea. A starting
place from which to go forth, Ad·
mittedly, it has faults Ina plan is
perfect], but it meets two prime pre
req uisites. First. it is as close to being
perfectly democratic as is possible.
Other than for procedural matters,
t he re is no single individual appointed
by any other group or individual.
From the local "grass roolS" level to
the upper echelon, .11 teose serving
are elected by their peets. ejected by
their fellow amateufS as their repre
sentatives.. Secondly, it aU()W!, am.
teurs involved in VHF and UHF to
tota ll y determine. within t he frame
'M)rk of the Commission's Rules and
Regulat ions, the future development
of that part of the amateur spectrum.
In this way, we can be assured o f
uniformity in nationwide growth and
thereby provide positive leadership
and direction internationally. Starting
to sound interest,ng? Well, all thi, is
possible only if all amateurs interested
in the future of VHF and UHF com
munication are willing to get invo tW'd.

Total involvement of all interested
amateurs is the simple key. The idea is
to bouild a national voluntary fre
quency coordinating council, one that
would not only look out for the
wellare o f repeaters, but also would
represent all esoects of VHF and UHF

VHF/UHF oriented amateurs and all
VHF / U H F operation In vanous
modes. For example, it gives no
assurances whatever that the rights of
no.... FM intere${S will be protected in
the future. It is my feeling that any
large sea le frequency coordination
effort must be tctat. It must not only
be voluntary and elective, but must
also represen t every SPl!'Cial interest
and mode operating VHF/UHF,
including $Uch specialties as ATV,
SSB, OSCAR, Rny and yes, even
AM. It must guarantee some voice to
all, since it will be the amateur - not
the League or any organization - that
will ultimately decide the de'stiny of
any band and mode.

Now plea~ don 't think that I
doubt the League's sincerity in this
matter; QUite the contr.y. I strongly
bel ieve that the League is sincerely
looking out for the welfare of the
overall amateur community. Frankly.
I know of no other individual or
group within our community with the
capabilities of properly representing
us to Washington and to the rest of
the world. If I felt any other way, I
would not have joined ,t . About the
only thing that bothers me in regard
to the LeilOJ.le is their "l\ang.-up" on
having to always " appo int" rather
than eeet, especially to positions such
as we are now discussing. In my mind,
the position 01 League Area Coordina
tor is as important as the position of
Division utrector. He or she will be
holding a good part of a given geo
graphic area's VHF/U HF spectrum
ut ilization in his hands , and therefore

Finally, I comider the League pro-
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Not long 3']0. the ARRL, through
QST, announced its interest in be
coming irwo lved in repeater coordina
tion. Their idea was to appoint
regional ARRL frequency eoordina
tors to e ither work w ith elt isting
counc il'S or , in JOme cases where no
coordination eltisu. become the 000l' "

dinating facil ity . It was staled that the
reason for this was to felD\lnile the
fine work now being accomplished by
individual coordinators and/or ecce
dinating councils and thereby give
official League backing to this work.
While I totally agree that official
League fl'l:ognition of repealer cooe
d ination effOfU will lend a lot 01
much needed credence to this work. I
and others I have ta lked with are
bothered by twO d istinct things. F irst,
it ;s not cte. who would be " top
dog" in such II setup: the existing
council Of the ARRL-appointed coor
dinator. If a case should arise in which
the two found themselves diametri ·
cally opposed on a given matter,
whose decision would be final?
Secondly, the concept of "appoint 
ing" a person to this position by an
organization outside a given area,
rather than permitti ng a U interested
amateurs from within that geographic
area to "elect" o ne of their peers to
that position, does not 5eem exactly
laif. The very reason for the IlUCC:leS5 of
most mordinat ing councils has been
the fact that they are elective bodies
rather than appointive. Thereby, every
amateur involved in such efforts feels
that, through the electoral process. he
or she does truly have a voice in
matters.
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be my guest
visiting views from around the world

Ch ild ren N e ed Dis cip lin e

OPInion on this matter:' The forum
IOf his or her specif ic special interest
lM)uld be there if he or she had t he
interest to make their voice heard.
That ex cuse wou ld be gone.

Also of note is that users of a
specific mode or band $egmefl l would

be respons ib le lor solvir'lQ the ir o wn
pro b lems u nless such problems
invo lved use rs of II d ifl erent mode or
band segment. If an AM station, let's
say. were playing havoc with $SB
operations, the two Workshop
Councils involved could get together
to so lve the d ilemma. Other interest
grou ps need not get invo lved, and
indeed should no!. unless requested to
try to help mediate the dispute as a
disinterested th ird party. While total
in t ercommunication would exist
between a ll such groups , no one grou p
would ever become " king of the hill"
over the o ther groops.

Keeping with our example. the
logical ne xt step is some fOfm of
statewide o rgan izat io n made up o f
e lected representat ives o f each o f the
jost descr ibed local groops. The state
wide organization woold be comprised
of elel;ted representatiYe1 of each of
the interested local groops, r.e.,
re peater cooncil, remote owners
council, AM use-s council, etc. Socf, a
groop woo ld not get involved in local
matters between its members, unl_ it
involved solving I problem that had
occurred between two neighboring
groups of lhe same interest. Then ontv
members o f groops of simi lar int erest
would get involved in any fo rm of t he
mediation or sokJtion effort. That is
to say , should , problem develop
between two neighboring Rny
organizations, o nly members of the
sta tewide council rrwctved in tha t
particular mode and acting as dele
gates from other RnV groups would
get involved . Repea ter council repre
sentatives. SSB groop representatives,
and a ll o the r par ties wcutd kee p hand s
o ff unless asked to help mediate t he
problem, Basica lly, the statewide
organization would only involve itself
in matters thai were impossible 10
solve on a purely rccatrevef.

Another important responsib ility of
the statewide o rgani zation would be
to eSlabli$h and maintain lines of open
communication w ith adjoining state
wide organizations. Since radio signals
do not observe "the state line:'
probl ems be tween adjoining states
might occur from time to time, It
would be the prime responsibility of
these natewide organizations to sollIE!
such problems o n this leve l. For
e ltample, t he South Podunk Repeater
Associat ion in Texa s and the XYZ
Repeater Committee in New Meltico
both coordinate a repeater to
147.84/.24 at the same time and they

The re ha s been a good deal o f
concern expressed by members of the
amaleur fratern ity ollE!r many o f the
Convnission's actions in recen t times
- surprisingly enough, even dHegul.
tion is be ing met with resistance and
even host ility in so me quarters. Much
o f it is simple inert ia, the weu- known
nat~a l hum.., reiccteoce to accept
change of any kind. And, "We need
rules, st iff rules, with teeth - other
wise, the service will become a
sha mb les," is an o t t-heard react ion
these da ys.

One also hears the stlltement,
" ChilO'en need discipline."

The lalter migtn perhaps be tr ue 
for children. The former? Let 's look
first at some of the Commission 's
recent dereguilltory ac l ions in other
services, notlbly twoadcasting, com·
mercial, and even CB,

Broadcast: trececucos of equip.
ment reduced to once loWek ly instead
of the for mer five d ays o ut of seven ;
delet ion of the req ui rement for
station frequency moni tors; allowance
of 125"" positive peak modulation for
AM; allowing operetces to log meter
read ings at three-hou r in terva ls,
instead of ha lf·hou rly. All of this, and
more. in recogni tion o f "state of the
art. " Modern broadcast equipment
simply does not need the attention
that earlier gea r - around which t he
ea rlier rule s were tai lored _ required .

Commercial: Deletion o f the reo
qui rement for annual frequency, mod·

happen to be geographically $f:lparated
by only SO miles . The way things
seem to be today, a repeat er war
would proba bly be imm ine nt unless
one 01 the synems were to move. But
who is to rrocNe? Obviously each
repealer would demand its r ights and
complain bitterly to whoever coor
di nated it to get tha t "other macf,ine"
off its frequency. With little or no
interaction and intercommunication
bet~ coordinators. as we haw
today, a problem such as this would
be so mewhat insu rmountable. But
what if there was good communica·
t ion between ne ighbor ing coordina
tion ellorts? First , if this were t he
case, it is doubtful that II problem
suc h as this would ever happen a!l3in,
A simple exchange of proposed euoce.
tion lists and a few telephone calls
could solve such a problem belore it
ever staru.

ulation and power measurement s.
This, finally, in recognit ion o f the fact
that the majority 01 two·way shops
make these measurements routinely
whenever a radio requires servicing 
and if a rad io is operating sat isfac
torily, these pa rameters probably an!
within tole rance.

CB: A general rela><ing 01 a whole
set 01 highly restrict ive ru les that Vlere
almost unillE!rsally ignored by a vast
major ity of users. This, a long with a
reduct ion in license fee, has resu lted
in a swing toward more use rs actually
becoming licensed, more use of call
sigos on the ai r, lind thus - h~er
infini tesimally - more effective super·
~ ision a nd enforcement . (Ah yes. but
what about the "sliders"?)

So now, wha t of the recen t ma.-es
dereg..>lating our service?

Re lax ing 01 licensing rules for re
pea ters, particularly wit h regard to t he
technica l showings, for instance: tr ue
recogni tion o f "state 01 the art:' the
"art" in this case being the technical
excellence of just about every repeater
ever put o n the air b y an a mateur
group. (To say no th ing o f the saving
01 t ime and paperwork for the cern
mimen itself!)

logging : No one says you can't
keep a complete log if you so wish;
the new Skeleton requirements meet
t he Commission's needs for enfo rce
ment pu rposes and light en the record
keepi r'"} burden all around.

OK , though, lei'S pretend (hope
fully) t hat we have such an out
stand ing problem at the t ime such a
coordi nation effort is initiated. The
fint t hing would be lor the twO area
coordinating bodies to arrange for
representatives of both organizations.
along with both system owners, to get
together and star! talking, ra ther than
hurl br ickbats at one another , It is
simply amazing what can lK:tually be
accomplished when feuding parties
lea rn to ccmmentcere ra ther than hurl
insults. On both sides o f the co nt inent
I have perso nally seen such ha ppen
alter all other methods of solving sucf,
problems have resulted in a dead end
- and I mean all methods! If it were
pointed out on a technical level that
there was eveuebre some thing as
simple as a shilt in antenna pa ttern or
a much better channel pai r for one of
the systems. and that such informa-

C r oss-banding: A ge nerally
desira ble permission, and. so fa r at
lea st , with little o r none of the
"c1unerir'"} up" of the blinds with the
indisc::riminately dumped signals that
many amateurs feared.

And now, t he late st proposal; Elim
i n a t ing o f the " portable" and
"mobi le" designators. It is presumed
tha t _ will be allov.ed 10 say those
WOfds if _ wish, Ind, where

necessary for clarification, surely we
witt co nti nue as loW always have, In
situa tions where t here's no rea l need
for anyone to know if _'re at home
o r away or rolling or still, we'll be able
to save a few words, a few seconds of
a ir t ime.

Rea ll y. fro m this seat at an y rate,
we shou ld fee l complimented that we
are being recognized for the generally
well-<lisciplined, well·motivated group
lha t we know we are, and that our
tec hn ica l pro loWSS is bei r'"} equ ated
with that of the people in t he broad
cast and commercial fields. Genuine
progress in any human endeil\lor
should never be feared, should indeed
be welcomed with open arms. We are
mak ing peoqress, and the move toward
deregulation ce rtainly seems to be
officia l recognit ion of t he fact.

Jim Seeley WBBMTD

Reprinred from The Act io n Min i-Mag,
Cascades Amateur Radio Society,
JilCkron MI.

tion was going to be made public to
the ent ire loca l amateur community
(since it was in their best interest to
know that macf,ine B would tech
nologiCillly function far better if it
was willing to bow to the will 01 the
majaity - ah, here we get into peer
pressure once morel}, then macf,ine B
would be ha rd put to justify its stand
o n the met ter. The same would hold
true lor machine A if it were deemed
that its stand was urweasonable.
Again. the enlire secret, il it must be
deemed such, is for members of the
amateur community to learn the art
of personal, open-minded. two way
communication, and develop lines of
interaction from th is. A!I3i n,
though, it should be stipulated thst
t he only peop le who should be
involved in such nego t iat ions are those

Continued on". 18
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ROY ROGE RS' HORSE

GET THE WORD OUT

The letter by WA6EVX/KG6 in the
April issue sounded much like my
own unhappy dealings WIth Tri\Ref
electronics. I spare you the details in
order to propose several solu tions
Which are a ll but guaranteed to work.
1. Write one more letter to Trigger.
Review the essentials of your teeosae
tions specifying orig,nal order dale,
catalog.ll' order number, if possible.
Be 5pecif,c about ~t you want,
goods or refund, or refund only_ Ask
IOf the cour tesy of /I peomot rep ly.
Enclose a copy of your cancelled
check, front and back siOes, or money
order receipt. Put the material in an
addressed erwelooe, but do not seal ill
Go 10 the post office and talk with
lhe postmaster aboYt regi5tered /lnd
certified mail, lhen tell him the whole

P.S. Hope you can get thoe word out
and keep the good amcies going. Who
knows? I might even write one some.
day.

Have really enjoyed your technical
articles, primarily those on 1/0. One
of your advertisers has a unil for sale,
a Univac 769 line printer, and I sure
'NOutd hke to get in louch with these
use~ I have one and need to find out
how to inter1ace it to a computer.
Would like 10 set up son of a clearing
house on applications, parts, ClC. II
anyone is interested, my phone is
817- 292-52 11, or you can write:

Jim Baist le WB58 LX
3728 Wilkie Way

Ft. Wotth TX 76133

I sympathize with all who have had
dealings with a certain firm (same
name as Roy Boqets" horse) and have
run up aga inst a stone wall.

Alter a four month exercise in
futility with Ihe above firm and the
lamous Miss "0" lif you'w talked or
have _illen to her, you know who
I'm referring to' I. I decided it W8$

time 10 seek outside help. The route I
took was consumer protection and
action was swifl and sat isfactory. I
had my money refunded within two
weeks after conlacting them.

So, il you ha..... a similar problem,
get in tOUCh with the Cansumet' Pro

tection Agencv (Chicago directory
assistance can give you their address
and phone numbed. They will be
most helpful in getting your hard
earned dollar back.

I hope I've been helplul without
bei..:,l too vague and met Wayne will
see lit to po-int this in 73.

In closing, I'd like to say thanks for
a fine magazine. The articles are
interesting and informative, the
format is great and the magazine is
well worth Ihe subscription cost.

Art Krugaluk WN1UUP
Wilmington MA

1__1
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LET'S GET BACK

print

I have been a licensed and very
active ham for 15 years flOW and have
yet 10 understand whal computers
and citizens band radio criticism have
10 do with the hobby.

Every time I pick up 73 Magazine
from the mailbo~, I am hit in the face.
directly, from cover to cover, with
either massive advertisements for com
puters (for who knows Whatl or some
outrageously priced IWO meter rig,
Which is nothing more than. "1l!931"
CB radio any more.

I am sorry to say that 98'110 of the
ankles in Ihe magazine don't even fIt
the average wealthy a mateur, let alone
the non- wea lthy one.

Don't get me wrong, I am not an
"old fogie" on this subject but am
simply wondering why the sudden
change from an interesting amateur
rad.o publicatoon to a le-chnical
manual for sophistlcaled design engi
neering 01 computers, with a mue CB
humor thrown in to break up the
ro ooo tc ov j

I am active on Oscar 6 and 7 so I
don't hate VHF in any way olher than
lhe way it is used on the FM segmenl.
I can hear the same junk on a single
channel C8 radio for much less than
$250-S3OO for a two meter "9

l et's get back to amateur radio; if I
wan ted to learn about computers or
how high a price I could pay lor some
cheap transceiver, I would certainly
subscribe to a magazine designed for
that type of atx!'ence,

Gary N. Babcock WA5BMN
Portales NM

Designsl is distributed by Ballantine
Books, 201 East 50th St., New York
NY 10022_ The Manual, which is not
classified, is apporently available m
many bookstores. The circuit diagram
is very interesting and I think the
designers of ham radio equipment
could learn quite a lot front t he
simplicity and efficiency of this
design. After all, to get a range 01

12,OCKl km 17500 milesl with a three
transistor hand-neld transceIver on
27_125 MHz during the bad part 01

the sunspot cycle is not really easy.
But maybe il is the Starlleel Com·
municators which are responsible for
some o f the funny s ignals one can
hear at around 11 meters (440 inches!
if one has a general coverage receiver.

Erich A. Pfeiffer WA6EGY
Granada Hills CA

I__------J
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over the past 2 years on elimination or
reduction of R.F.1. problems_

Second. on cSers gelling into ham
radio. Ever since we have opened the
shop. I have kept my IC-2F tuned to
tbe 01-61 repeater in New Haven CT.
We have quite a lot of activity on the
machine, and I like to listen to the
local boys rather than the mess on ch.
19. When the local CBers come in for
service or just to cbet for a while, they
always are attracted to the IC-2F.
After a demonstration of 2m FM,
some interest is kindled, but usually
fades alter an e~planation of how to
get a license. This happens quite a bit,
but 2 of them showed more interest
and asked questions and showed a real
interest, To make a long story short,
they both passed the lest and are now
licensed as WA1VVR and WA1VXH.
Both ..-e very active on 2m. and are
starting to get on RTTY - not 100

bad for a couple of CBers. I think that
if any ham will take the time to show
what ham radio is about, get the Sll/lrk
kindled, and help them with the code
and theory, most CBers can and do
become good ham operators as these
t'NO people have shown to us here.
Also, we have started etasses for the
Novice and General class licenses at
the store; enrollment now stands at
26, with 19 of them now in C8. I'll
keep you posted on their progress,
and on the dropout rate (which I
think will be high, but you rever can
rem

I'm $(Irry to be so long-winded. but
your edItorial stirred my mind 
which doesn't happen too often. Keep
up the good work at 73 and maybe
ham radio can benefit from your
wisdom.

To m Cullen K1 WXK IW1 MXI
Audio As.s.ocill les

1213 0 1d Colony Rd.
Wallingford CT 06492

I have read with great interest the
article on a "Stertrek CommunicalOr"
in the February issue of 73, because
my younger son is a dedicated
Trekkie. When I showed him the
article, however, he ,"Iormed me that
the described devioe obviously was an
inferior fake , As apparently every true
Trekkie knows. the full descript ion of
the real 5tarfleet Communicator,
Type 1, ,"cludu'9 cncuu diagram and
parts list, is contained in the Starfleet
T«hnical Manual. On Planet E..-th
this manual (co py right Franz Joseph

::>

insist
MUSHIE I

NOT TOO BAD

Since my father. Sen. Edmood S.
Muskie. was not involved in this year's
New Hampshire primary. I thou!tlt I
had heard the last complaint of him
being "indecisive, soft, or mushie on
the "mil's.' .. eUI then I received my
April copy of 13 and noticed that the
"iswt" was addressed to "5_ Mu$hie."
Was ;\ 11 political comment or just a
coincidence that I received It on the
day after the February 24 primary? II
probably doesn't mean mush to you,
but il YOU correc t the mailing label I
might consider taking you up on your
great 517.76 offer for a three year
subscription eltlension. I am now
studying for a ham lic:erne altet' being
abseol from ham radio lor more than
ten veers, I had a subscription 10 73
lor several years about 1964 when I
was licensed as WN3DCB (Democratic
Congressman's Boy) in Wash ington.
The changes in ham raoo and in 13
since that time are very excillng. I
really enjoy worki..:,l with and learni..:,l
alxlut ICs. Good luck - hope to 'NOrk
you some day On CWo Wayne.

Stephen Muskie
_ME

Well, you've oone it again. I've just
taken my Feb. issue of 73 out of the
mai!Ixl~, read it from cover to cover,
enjoyed every page of it, and got the
urge to write to you again!

First of all, On your comment on
R,F.I., I own and operate with two

friends lboth hams) a stereo, ce, and
amatew equipment shop. We both sell
and service most makes of home
entertainment equipment and I must
admit that there is nil in any kind 01

shieldi..:,l lor rf energy. We have lound
that 98% of a ll of the Inexpenslve and
e~pensive stereos, tape players and
such have no really 900d shieldi..:,l. All
of them have open chassis (no bottom
platet , wood or plastic cabinets fnot
even foil around the inSldel and I
don't think that the manufacturefs
ever heard of by pass cal» on the ec
line' We have found ways to eliminate
most cases of R.F. I, from AM/FM and
sse amateur and ce sets; II any of
73's readers want some help, have
them write me at the shop and I will
be glad to pass alo..:,l some of the
information that we have compiled

1 1
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BICE·ENTENNIAlIL...... I
Sometimes I d isagree with you, but

no t often. At present yo u and 73 are
tops. I can only see wasted paper in
the new size magazine. Larger type
and no real advantage of more
material.

You may remember that I wrote to
you personally because I wasn't
getting BYT E. I heard from you that
you weren 't involved in the mag., SO I
wrote directly to t hem and t hreatened
action through the Attorney General
of New Hampshire. Well, thai pro
duced results immediately. I got the
back issues and the current magazines
and also a duplica te o f the first 4
issues. I would say that they caught
up 00 my subscription at last.

Incidentally, on 73, I got the April
issue yesterday (the 28th of
Febr uary ). Wow. that is rea lly gett ing
a head o f all othe r magazines.

Now, all I really want is real simple
information in an ar ticle or somehow
tbat ""ill tell me 'Nhat I want to know
about computers and haw they
operate and of what use they are
going to be to me and why I should
buil d o ne and so on.

In the March iSSUl' I got some of lhe
answers, so I hope you will continue
to haw articles that will enable poor
dummy me to learn and see jf I can
use and even build a computer.

W7MEU John Swafford. I
believe, a phone co. man and hep on
this stuff - is b uild ing a computer
with the latest micro miniature Sluff
in it and plans to offer them for sale
to the small business man or sell time
on his to,jmall business men. Ho w
about that?

I finally ret ired - so I say I am now
unemployed. Hah! Don't you believe
that, because I am busier than eYer.
Wort( that has piled up for ye;lrs
around here - dig th is, plant that,
pai nt this, roeer this ceiling. make the
bathroom modern, and I have enough
work for a year stea di ly and wtIat
about ham radio - ulfl, not ally tIme
except for my Army MARS net. I
have a used motor home that needs
much wor k before we can travel and I

manufacturing company are not
susceptible 10 ext erna l stimuli.

Re ce nt reports indica te that,
because of failsafe circuitry, only by
presence near a high power radar
transminer can a demand type pace

maker revert to a continuous mode. A
microwave oven will also revert the
pacemaker if the patient wearing the
device is a midget and can somehow
crawl inside.

A magnetic field in the proximity
of a demand pacemaker merely alters
the function to a continuous mode
and does not hinder the patient from
recei ving the yo ltage stimuli.

I hope th is will help Mr. Hudson
and any 0 1 your other readers tha t
may have such a device installed.

Joe l H. Kornreich K20BV
Presidenl , Cardio tronics, Inc.

lyndhunt NJ

KEEPING PACE

PLEASE RETURN

FERMENTING CATALYST?

L--.-__I1

1__---..1
1 remember several years ago when

you and 73 were a great help to me
back at White Sands (Missile) Proying
Grounds and when I used to pick up a
copy of 73 fo r 3U at the Yucca
newsstand at Alamogordo, N.M. And
now again I'm asking lor a little
assistance in communicating with any
of 73's readers who might be in the
Frankf urt-am ·M ain, Hen eu or
Weisbaden areas and are interested in
minicomputers land particularl y those
who may be planning to build around
on 8080 mmiprocessor, like I amI.

Have just returned two days ago
from a three week visit to the States
a nd catching up o n copies of 73.
What 's t his I read a bout Wayne getti ng
OUI of BYTE? It wo n't have t he same
ole catalyst fermenting.

Win be looking forward in a year or
so to be back in the USA and getting
my General.

C. Norton Smith WN4FMB
APO New York

It is expected t hat the next stop
will be at Nauru. Please pass th is
inf ormati on to all inte rested persons.

lloyd Colvin W6KG
Iris Colvin W600D

Suva, F iji IsI~

You're right. Done. - Ed.

I read with interest t he letter which
you printed in vcur March issue con
cerning the cardia<; pacemaker. Since I
am deeply involved with same and
have been for over 10 years, I am
writ ing t he fo llowi ng information to
you:

Cardiac pacemaker, since its first
implant over 12 years ago, has gone
tlYough Quite a revolutionary change.
Even up to and including seven years
ago, demand type pacemakers could
be shut o ff or reverted to a oontin·
uous mode yia such imbalance as an
electric shaver, ignition coil on a car,
television receiver or a m icrowave
oven. The new cardillC pacemake~

made by Cordis or any other large

The station equipmenl, the Ken
wood Twins and a Heathk it 230
ampli fie r, worked fine with no failu res
d ur ing a two mo nt h period with a
grand total of nearly 20,000 asos
from VR 1Z. VRB8 and 302KG.

Please , if it is at all possible, return
to the Table of Contents format that
includes the name or caujeners ct t he
author. ManV times it is easier to look
up an article by referencing the call
rather than the name of the article.

Bill Voight WBBYJE
Dayton OH

1'---__1

YASME HISTORY

Our YASME OXpedition operation
of 3D2 KG is now history. The f irst
aso was with WABJUN on 28 Jan 76
and t he last aso was with UA l OB on
23 feb 76.

A total of some 75C() asos were
made with amateu~ in 113 countries,
thus assuring t hat 302 KG will even
t ua ll y Qualify for DXCC. Approxi
mately one hall of the asos were all
eN and one half 00 SSB.

Operation on both phone and CN
was held on 10, 15, 20, 40 and 80
meters. Openings into Europe were
fantastically good and oyer tooo
asos were had wit h Europe. It was
noted t hat there was a long pa th
opening to Europe from 0630 to 0830
GMT,foliowed occasionally by a short
path opening from 0900 to 1100
GMT.

Approximately 1000 asos were
had during the first half of the ARR l
Phone OX Competition, which was
followed by another 1000 asos
during the AR R l CW OX Com·
petitioo. Good openings were had to
all parts 01 tile US and Canada on 10
mete rs during the CW and SSB AR R l
contests. but almost no signals _re
heard on 10 meters during daily
checks at other times. Similarlv, lots
01 eN and SSB stations were wo rked
on 80 meters during the contest weee
ends, but not many at o the r t imes.

All cont inents were worked (WAC)
in 28 minutes, 20 Feb 76 o n 14mc
phone. Stations aSQd were: TU2GA,
0712; IOIJ, 07 19; ZP5lX, 0726;
JA 7SGV, 0729; AH3FF, 0737; and
W7T X, 0740 (time in GMT).

D. E. Hausman VE3BUE
Waterloo ONT

l et me add my kudos to Bill
GOdbout Electronics au! in California.
The clock ki t I ordered from h im
arrived by airmail (cost him 52.75 
how does he make a profIt on a
514.50 clock??l less than two weeks
after I mailed jn the order. He didn't
even wait for t he cheque to clear.
Now tha t' s service I !

Keep up the good work at 73 and
let's have many more articles on corn 
puters.

1 1

PRQMPT l Y received a reply from
them. With the reply I got the
recessa rv parts to co rre ct the pro
b le m. What was unusual about this
was, unlike some o ther kit mfrs, S. O.
Sales included a schematic as to the
plitCl!ment of the parts, more oon
densers than were needed, and not
just o ne replacement l ED readout ,
bu t a comple te set of SIX ! That is
what I call rea lly going out of the ir
way to insure customer $iltisfllCtion.
By the way, both kits work beauti·
fully.

P.S. You've got a great magazme.
Keep up the good work.

Fra-.K. Burnham
Olympia WA

KUDOS

story. He will take it from there and
you will hear from Trigger pronto.
Two fr iends used this appr oach and
got their merchandise Quickly. Federal
mail inspectors are bad news to mail
order houses.
2. Write a wrond letter to the Ass is
tant Attorney General, Chief o f Con
sumer Fraud Sectioo, 134 Nor th
l aSalie Street, Ro om 204, Chicago Il
60602. Briefly tell the story of your
unsatisfactory dealings with Tr igger.
Include a copy of your chKk, and au
previous ccrrecooeerce. Give ItS com
plete a picture as possible. If you want
help on ho w to ten your story. the
number is 312·641·1 9B8.
3. Send copies of this second letter to
the following:

a. Mr. J. Thomas Rosch, Director,
Bureau of Consumer Protection,
f ede ra l Trade Commission, W~hing

ton DC 20580 .
b. T r igge r 's bank: Operations

Officer, Oak Park Trust and Savings
Sank, LAke, Marion, and Ontario
Streets, PO 80x 269, Oak Park IL
60301.

c. Better Business Bureau, 430
North Michigan Avenue, Chicago I l
60611.

d. Q1amber of Commerce, 94B
lake Street, Oak Park Il 606 11.

e. legal Department, Trigger EIec
tromcs. Registered mail, restricted
de livery, requires a signatu re wh ich
will be re-t urned to you, providing you
a name for a good stiff sho t 00 the
phone ( their number is
312-771 ·86161.

It seems c-ecen that appeals by
indiyiduals to the company are fut ile,
but couecnve action by a nu mber of
people ....no have some muscle and
punch behind them in the form of
federal, Slate, and loeal ll!Il!ncies gets
results. There is a growing t ide of
interest in consumer protection and
we shou ld bo t h make use of and
contribute to it.

David A. f ee WBGPTM
Brookings SO

By the way, thanks for having SO
Sales as an advertiser . I'm sure you
have heard many good thir'O:Js about
them, but I would like to add my tWO
cents worth. The ir service is grellt .
their prices outstanding. and the
quality of the ir merchandise is hard to
beat, I think this is one 01 t he few
companies, along with Others like
VHF Enginee..-ing, that truly has the
amateur at heart.

After procrastioating for qUIte a
wtIile I had to _ite and tell you
about the service that I re<:ently got
lrom S. D. Sales in Dallas, Tex.

I bought two clock kits complete
with dormer and PC board. I put
both kits together and lound that
they ran fast , and a lso one LEO
segment was defective in one of the
kits. I wrote them about this and

Ed Picha WB9IMV/9
Urbana Il

1__---..1
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WB4SNC's comments (Be My
Guest ) tOlJod1 on lhe subject of foreign
fone stations running traffic in t he

Now, I've read a lot 01 art icles on
noise figure, and this is ttoe first o ne
that made .ny sense to me. II have •
lst class FCC license and am not
exactly a dumbbell on ele.::t ronics.)
Th i' is the first t ime I have ever seen
anyone write that noise figure wa' •
ratio or measure of tre amount 01
noise a receiver adds to the signal
passing thrOll';' it. Now I hiNe to go
beck and read all those other articles
with Ihis new insight. They all
probably said it, but not clearly.

Rogar C. Galbraith WA3TCO
Guys Mills PA

Continuer/on page 113

I would like 10 sincerely thank Mr.
John Harringto n for his most insp iring
article in the February . 1976 issue of
73: " You Can Make Photo PC
Boards." This article aroused a long
dormant interest in pholographv, Ind
helped me make some outstanding hf
I do say so myse lll PC boards for I
local repeater system.

A couple of suggestions might be in
order lor those who cannot lind
Naccolith f ilm, as used in the article , I
used Koda lith Ortho Film, Type 3,
and Kodalith Developers (a two·pert
solution!. QUite successfully. Th is film
seems to be qu ite a bit more easily
ava ilable than the film called lor in
the article ... at least in this part of
the country. Naturally, exposure
times must be compensated lor with
this type of film. I have found that an
extremely short exposure j y, secondl
to a No. 2 photollood is adequate
with Kodalith, or, a three second
exposure to IlYtrage room light seem s
to work just as well . A coup le of test
runs will quickly determine what
works best.

Also, I lind that making a paper
prool 01 the negative works beaun
fully for keeping mistakes off of
expensive board stock . I make a paper

contact pr int of the negative lISing
" Ve lox" f ilm and ~kto l developer_
The paper proof makes it possib le to
see any potenlia l problems on the
nega tive ,., any lines lhat are not
crisp and clear, a ny overexposure of
the negative. and any excessive
problems with dirt showing up as clear
SPOIS on the nega live . I use this proof ,
if all lhe lines are c lear and good, to
draw in all the components with a red
pen, showing all component leads and
clearances, and drawing in all com
ponents and jumpers, This stop~ any
problems with o ne too lew com
ponent pads, improper component
clearances, and wiring errors. Also,
this proof makes the fina l wiring o f
the completed board much easier.

And, lor tnoroughly professional
looking boards, Pres-Type o r any tVpe
of instant press-on lettering can be
used to personal ize your board. Com
ponent points and board terminals can
be identified easilv using this kind 01
Iype, because it will photograph and
be etched just like the lines on t toe

I A COUPLE O F SUGGESTIONS I

BEST SYSTEM

FIR ST TO MAKE SENSE

I.W.C. Hamlin WN3ZLM
H.......e de Graoe MD

P.S. Would like 10 see more articles
fro m Jo hn Murray W1BNN!

Just finished reading the January
issue. and in comes the February
issue, When am I supposed to find
t ime to read my other magazines? I'm
not complaining, just saying wow
what an issue. All of t he articles were
great, but I have to comment on one
in particular. That one is "What's All
the Noise?" by Mr. Roukas W20NY.

Just a no te to let you know I rea liV
enjoy your mag. Also th ink VOU have
t he best system for learning the code.
Passed my General on 1/1 3n 6 
haven'l seen the ticket , yet . Wonder
what the holdup is1

Glenn Waldrum WNSNQW
SMrman TX

Thanks a lot for the 14 wpm tape.
Two 20 minute sessions/day lo r about
two weeks got me o ver the hump.
Passed Advanced exam yesterday.
AR RL led me astray and cost months
of lost time.

Tllfry Babenko K8RUR
Chairman

Lloyd Ellsworth AA8ZCO
Secretary-Treasurer

Michigan Area Repeate r Council
Belleville MI

history of self·policing on HF. On HF
the ARRL 00 program ha' he lped
many amateurs. However, this pro
gram apparently was never e xtended
to VH F, where it is needed desper
ately, The AR R L has continually
looked down on the Techn ician class
amateur as afourth rate ham. The only
positions available 10 the Technician
in lhe ARRL organization are almost
fIOt worth mentioning. Many Tech.
nicians, however, are more technica llV
capable than many highe r class ama
teu r licensees. The ARRL sho u ld be
encouraging manufacturers to upgrade
bu ilt-lor -amJl.v r-use equ ipment and
discouraging such practices as
including "94" simplex crystals In
VHF FM equipment. The only formal
meeting between the FCC and ama
teur rad io operator1i in the history 01
the FCC and the AR RL was nOt even
attended by the ARRL. Th e ARR L
shoul d be involved with helping
establ ish nationa l policies and working
with local repeater councils. It must
be remembered lhal the ARRL does
not represent all us amateur radio
operators, and that some amateurs
will have nothing 10 do with the
AR RL. The MARC will no t be sub
servien t to the ARRL ccmmur uca
tions department.

We would like this letter published
in OST,

1'---__1

I

DEAR LEW

PLUG IT IN WHER E?

Dear Lew McCoy :

At the NOYember meeting of the
Michigan Area Repeater Council, your
letter was read and discussed. Alter a
lengthV discussion, and although
strong FCC su pport is highly dcstr 
able, the MARC voted to go on record
as being strongly opposed to the
AR RL proposal lor these reasons. The
AR RL has already .mply demon·
urated its incapability of providing
lhe national leadeWIip in this fre
quency coordinating and other fields.
These include Such failu res as the
presen t mess on 450 MHz amateur
band planning; lailure to promote
acceptance of the AR RL 6 meter
band plan; lhe lack of technical and
pol itical leadership in providing state
of ttoe .t inlorrmtion, commer(;ial
standards, and political considera
tions; the failure to have established a
nat ional 15 k Hz splits policy; fai li ng
to promote cooperation between the
present repeater council' and such
groups as RACES and others_ There
has been a general failure to promote
good operat ing procedures on VHF .
The amateur world has a proud

The American Radio Relav League
Lew McCoy
225 Main St.
Newington CT 06111

so-ceuee " American" fone band of
14.2·14.35 MHz.

T h e Managua and Gualemala
disasters point up t he verV rea l need
for Americans to have the r ight to
wo rk lore ign voice stat ions in the
14.1 -1 4.2 MHz portion of the 20
meter band.

Let's chaoge those antiquated requ-
latiotl$ to read:

U.S. Amateur radio stations
may utilize the 14.1- 14.2
MHz segment of the 20
Meter Amateu r band to
conduct vo ice communica
tions with o lher than U.S.
Amateur stations. INO com
munications between U.S_
stations, except disasler
etJ>er"9tOCY traff ic, foreign
or domestic.)

The new for mat, and yo ur efforts
10 give us more fo r our money , are
greatly apprecia ted. 73 - a very fine
magazine!11

Since mv second hobby is raising
sled dogs, I ,njoyed lhe April cover. A
question, lhough: Where do you plug
the transceiver in? All in all, I'll bet
this eliminates the ignition noise that
you complained about a couple of
issues ago.

Rich Racicot WAlT lQ
Merrimack NH

Virgle H. Meador W4 LVZ
Miam i FL

1'---__11'----_----11

LET'S CHANGE
1..-__1

won't lTIOYe it uutre work is done. So
I bet we don't go lIfIywhere this yeilr.
I _nt I 2m rig synt~zed that will
reach 148.01 and they iU$l don't
ma ke that yet. I did buy a 2m
Standard Walkie ·Talkie SRC146A the
other da y - a distress sale . Complete
with all the goodies e xcept charger,
nicads, carrying ease, rubber ducky,
crystals, unused, $250. So as soon as
SIIr'ldard gets the a"ystals here, I will
use it for the interim. Oh, will I give
some o f the gu~ in parades I shock
when I break t he ir (net) parade com
municat ions freq uency from my
Circus Wagon as I t raverse the parade
route while playing my Calliope. I give
a small WAC certifica te for aU who
work me in parades. What? WAC
certificate? Sure, Worked AI's
Calliope.

I'm removing the 94 simplex cuz it
ain't used here . I'm adding ano ther
channe l that is used more ou t here.
0< 64.

Knowing you are busy, you don't
have to answer this letter unless you
Wllnt to, and I won't be mad. If I ever
get over tha t way , I' ll really have to
$lOP by and see if you st ill have your
Brooklyn accent. I'll expect a full VIP
tour of your facilities.

1 sure marvel at what has been
accomplished wit h t he FCC by the
talks you and olhers have had with
them in lhe last yeal , Keep up the
good wortr..

Oh, yes, as you can see by my
stationery I am the top man in the
Knights of Pyth ias in this sta te lor a
yea r, unt il October . I te ll everyo ne
that this is my year, get it - BICE
entennial. I get laughs and groans, but
it 's fun 10 spring it on 'em.

I'm a fraternal man by I'IItlM"e, so
belong to many - Odd Fellows,
Masons, Knights of Pythias and all the
side organizations of each group 
lad ies groups, also, Ta kes lOIS of work
and evenings. Being a musician, I
could play every night 01 the week
because organists and pianists Ire hard
to find for that kind of work,
especially ones who actually play so
that those doing floor work actually
have something 10 "march to" while
traversing the many patterns. Each to
his own, I gue ss.

Kee p up t he good work with that
73 MiJ9lIzine and I hope you finally
bear ttoe IRS and the phone co.

AldM N. Biee K7JZT
Seattle WA

Good to hear from vou A lden. Watch
for better use of the bigger pages, a t
least in 73. Wa tch also for a lo t more
interesting things on microcomputers.
Haw always enjoyed your calliope
OSt card. By all means plan on, lIisit
when uP th is way ... still haw mv
Brooklyn iICt:;WIt when needed . .•
wry handy in~ York - Wayne.

I
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IF HE CAN'T SEE THE ANTENNA (OR MOUNT)
HE DOESN'T KNOW WHICH CAR TO HITl

The SouthCom FOllER can sav e th e los s o f your va luable mobile unit by removing all
evidence of your unit when you leave your car! It is we ll known thot the mobi le 2woy
radio is now the prime object of thieves, now comprising up to half of the reported
the ft s in some a reas! Th e th ie f knows that the quick way to find his torget is to scour
parked cars fo r antennas o r ante nna mounts . (T he prac t ice of remov in g the antenna

and leaving the mou nt show ing is no real de terren t.) T he Sou th Com FOllER a llows

you to stow your antenna and mount in your trunk in 10 seconds, leaving no externa l

evidence of your un it to attract would be rip -o ff orti sts .

• Abso lut el y the best and most eco
nomica l means of theft protec tion for
your mobile unit.

• On ce ins talled. permits mount ing &
demounting antenna in 10 seconds!

• Mai ntai ns s ure"g round" connection
for proper antenna fun ction .

• Fi ts vir tua lly all cars and trunk-lip
mounts.

ONLY 4·~

Qu i Ck Il El E.t.5E D'
.....n ....... & HOIJ.. T
FOIl: STO"'''C.

FOOU Il "o.o.PTEIl
MOU..rs '''~OE Tllo
" IT" 1 Kllt"'S

....n ...... F IP."l Y

t
?~,.- Sl CUIlEO .....0

C.I\OU"IOEO

CONSIDER THESE FEATUR ES THAT MAK E THE FDllER SUP ER IOR TO All OTHER SYSTEMS:
• Economical ; adop ts to your ex is t ing antenna and trunk lip mount.

No expens ive antenna or mo unt replacement.

• Quick to install with only 2 screws .

• •..,

DEALER INQUIRIES INVITED

THE

FITS VI RTUALLY ALL
AUTOSAND
TRUNK LIP MOUNTS'

South Com, Inc. P. O. Box 1121 2 . Ft. Worth. Texas 76109 . Phone (8J7) 293·6590
NO T E ; If FOIL ER not yet a va il abl e at your de al e r . o rder d irect. A dd SO C: Postage & Handl i n g .
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Editor:
RObert Baker WA1SCX
34 White Pine Drive
Littleton MA 01460

(A~L~EN ~~A R

• • described in last issue

FOUNDATION TO
AWARD SCHOLARSHIPS

The Foundat ion for Amateur
Radio, Inc., a non-profit organilation
with its headq.....rters in Washington.
D.C,. announces its intent to award
t bree scholarships for the academic
year 1976 ·77. All amateurs, whe rever
reside nl in the U.S. and holding an
FCC license of at least General cress.
can compete for one or more of t he
a_ds if they plan a full·t ime CX)Uf<Je

of studies beyond high school.
The Jo hn W, Gore Scholarship pays

$750. Applicants must intend to
pursue a caree r in electro nics or a
rela ted science and have completed at
least one year in an accredited CXlIIege
o r university to_d a beccetecreare
or higher ~ee. Preference will be
given to residents of the District of
Columbia, Maryland, and Norlhern
Virginia.

14

May 14 - 16
May 15
May15 -16
May 15 -17'
May 22 '
May 22 · 23
May 22 - 23 '
May 23· 24
June4 -7
June5 ·6
June 12 - 13
June 12 · 14
June 12 ·14
June 26· 2 7
July 3
July3· 4
July 17 ·1 9
July 24 - 25
Aug7 ·B
Aug14 ·15
Aug21 ·22
Aug 21 ·23
Sept 4-5
Sept l l_ 12
Sept 25·27
Oct 8- 10
Oc19 -10
Oct 16 -17
Oct16 ·18
Oct30 - 31
No~5 · 8

N0'I6 ·7
Now 6·8
Now13 -14
Now14
No~ 20 ·22
Nov 27 · 28
Dec4 ·5
Dec11 ·12
Dec 31

The Richard G. Chichtster Scooter
ship also pays 5750. Applicants must
be members of the AR Rl and be
sponsored by an ARR l-alfilialed
club. There is no rest riction on tte
course of study, bu t applicants must
be enro lled in or have bee n accepted
by an accredited university or college
and intend 10 seek a baccalaureate
degree. Preference will be given to
residents of Ohio, KentUCky, Indiana,
Illinois. the District of Columbia.
Maryland. and Northern Virginia.

The Edwin S. Van Deugen Scholar
ship pays S250. App licants must have
been accepted o r enrolled in an
accredited 2 year tecbnlcal school an d
intend to seek an Associate degree in a
scerce-retated area. Area preference is
lhe same as the Gore Scholarship.

AppIicalion forms can be reqcested
from the Chairman. Scholarship Com·
mittee, Bl0l Hampden Lane,

VlISSBers aso Party
World Telecommunications Day - Phone
Armed Forces Day Communications Tests
Mich igan asc Party
World Telecommunications Day _ CW
New York Slate 0 50 Party
Wisconsin SiaM aso Party
Nostalgia R..io Ellchange
IAAS/CHC /FHC/HTH 050 Party
Minnesota OSO Par ty
RSGB Nati onal Field Day
Wen Virginia 050 Pany
ARRl VHF OSO Party
ARA l Field Day
Straight Key Night
ORP Sum"....,. Contest
CW Counly Hunters Coni",
AARl Bicentennial Celebration
10-10 Net Summer 0 50 Perty
European OX Contest - CW
SARTG Worldwide RTTY Conlest
~w Jersey 0 50 Party
ARRl VHF OSO Party
European OX Contest - Phone
Delta OSO Party
CD Party - Phone
RSGB 21 ·28 MHz Conlll'St _ PhOlli!
RSGB 7 MHz Contest - CW
CD Party - CW
CO Worldwido OX Contest - Phone
IARS/CHCfFHC/HTH 050 Party
RSG B 7 MHz Contest - SS8
AARl S eepstak~ - cw
European OX Contest _ RTTV
OK OX ContMt
AR Rl Sweepstak es - Phone
CO Worldwide OX Contest _ CW
ARRll60 Meter Contest
ARRl l 0 MeterConlest
Sira ight Key Night

aeteesce. Maryland 20014. Requests
must be postmarked prior to June 1,
1976.

The Foundation is devoted ellclu
sivety 10 promoting tile interest of
amateu r radio and to scientific.
literary and educat io nal pu rsuits that
advance t he pu rposes of amateur
radio.

SOWP BICENTE NNIAL
CW OSO PARTY

The first weekend in June 1976 has
been set aside by the Society of
Wireless Pioneers lSOWP) for their
Bicentennial CW QSO Party. The
ectwnv will start at 1200 hours GMT
on Saturday June 5th and end at 2400
hours GMT on Sunday, June 6th.
Suggested frequencies for the event
are 55 kHz up from the low end of
each bend. Members wi lh Novice
licenses should use the mid-frequency
of each Nov ice band. The call will be
CQ-SOWP.

Stations will exchange signal repo rt.
aTH (city and stale) and SOWP mem
bership numbers. A special certificate
will be awarded to all member stations
wt10 contact 10 or more fellow memo
bers, Stations desiring a certifica te
should submit a list of contacts made
- showing callsign and SOWP memo
bership number of the station worked.
Submissions should be made not later
than June 15, 1976 and should be
mailed 10: Bill Willmol K4JPF.
V.P.-P.R., 1630 Venus Street, Merritt
Island F l 32952.

BITING BUG AWARD
A plaque and $50 prize are being

offered to the writer 01 the best
anicle aboYt ham radio published in
an American non-ham radio publica
tion during 1976. Articles will be
judged on how well they attract non
hams to ham radio, based on subject
mailer. style, accuracy, illustrations.
and ment ion of whe re a reade r may
obtain more information about ham
radio. The type of publication and
circulation will also be considered,
with 'fOuth magazines being judged
higher.

All entries muSI be submilled by
January 31. 1977 to: Ray Collins
WA2GBC, Harter Road. Morristown
NJ 07960. Send a photostat of the
article along with the name and date
of the publicalion,

SPESM BICENTENNIAL
CERTIFICATE

The Society for the Preservation
and Encouragement of Sill Meters is
offering a Bicentennial Certi ficate for
working any 5 members between
January 1. 1976 and December 31,
1976 on 50 to 54 MHz any mode.
Send date. time, call letters. and
SPESM Membership Number along

with a clled<. or money order payable
to Oan Atwell, for 51.25 to cover
printing and postage costs. Send appli
cation to: Tile SPESM Club. 8icen·
tennial Committee, P.O_ Box 768,
South Elgin Il60177.

WORKED RAAG MEMBERS
AWARD

The award is issued by tbe Radio
Amateur Association 01 Greece for
contacting members after January
1973 as follows: Class 3 - DX
stations work 15 SV RAAG members,
EU stations work 50 SV AAAG memo
bers; Class 2 - OX stations work 30
SV AAAG members. EU stations
work 75 SV AAAG members; Class 1
- OX stations work 50 SV RAAG
members, EU stations work 100 SV
AAAG members.

ATHENS CITY AWARD
This award is gi~en for contacting

sta tions resident in the city of Athens.
GREECE after January 1973 as
follows; Class 3 - OX stations work
10 SV stalions in Athens, EU stations
work 20 SV stations in Athens; Class
2 - OX stations work 20 SV stations
III Athens, EU stations work 30 SV
stations in Athens: Class 1 - DX
stations work 30 SV stations in
Athens. EU stations work 50 SV
stations in Atllens_

For either award: No restrictions
on band or mode and club Slation
SV1SV counts as 3 for OX or 5 for
EU in all ctesses. QSls are not re
quired to be sent. Send application
showing log copy certified by IWO
other hams or a dub official and 12
IRCs or $2 to award manager, SV lIG,
Anastasios Panos: P.O. Box 564.
Alhens, GREECE.

CAIRNS CENTENARY AWARD

All stations outside of the Cairns,
Australia area are eligible for the
award (outside 100 mile radius of
Caimsl. VK and II stations must
aso with 3 Cairns area stations while
overseas stations need only OSO WIth
2 Cairns area stations. Send a copy of
log details to CARC, VK4HM. P.O.
BOll 1426, Cairns, 4870 OLD
AUSTRALIA.

Awards will be forwarded in bulk
vta bureaus unless the cost of postage
and packing is remitted. The award
will be a~ailable for the entire 19 76
year. The following list shows tile
Cairns area stalions - VK4s: Tl, MH,
SU, lCS, VG, AMO. NF. lBU. AE.
NU, lY, lNl. RV, HK. YT, ZIP, HM.
VI, cr. ZIB. KV, VT,OX, NI, OJ. DB.

27th ANNUA L ARMED FORCES
DAY COMMUNICATIONS TESTS

Starts: 1300 GMT Saturda y,
May 15

Ends: 0245 GMT Monday.
May 16

This ve-'s observance of Armed



RESULTS O F 5th ANNUAL SARTG WORLDW IDE RTTY CONTEST

~ ESU LIS

Class C, multi-operator

154.000
100,1 60

93.1 30
58,575

1,750

Class B, OYer 100 Warn

I1PYS 229.320
CT1 EO 204.590
11 AA 204.000
OD5 HC 167.750
HB9AVK 147.600
ONSWG 121,980
W3EKT 114.725
WA3JTC/ZP 113,425
4X4MR 107,250
SM00S 96,81 5

Class D, SWLs

Wollgang Geller
13-13018
13- 14258
14-14707
JAI -3471

Continued on page ,:V

above points i l aoo is outside own
country .
HTHers - contacts with o ther HTHers
count 1 point, with CHCers count 3
poi nts. Rest same as above.
SWLs - use above depending on
whether CHC member or ret.
MUL TfPLIERS:
Eac h di fferent continent, country.
ITU zone, and US state counted only
once.
FINAL SCORE:
Multiplier times total OSC points is
final score. Multi-operator sta tions
divide score by numbe r 01 o perators.
FREQUENCIES: (lo r US and OX as
a llowed)
CW - 3575, 37 10, 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.
AWARDS,
Hundreds of certificate, and tro phies
in all categories and divisiofl$ are
awarded. An SASE will br ing further
information from K6BX. Send all
requests and logs 10' Internat ional
Amateur Radio Societ y. K6BX. P,O.
Box 385, Bonita CA 9 2002. logs
should be mailed within 15 days alter
the close o f the asc Party.

MINNESOTA OSC PARTY
Starts: 0001 GM T, Saturday

June 5
Ends: 0500 GMT, Sunday

June 6
Sponsored by the Heartland Ama·

leur Radio Club with a possible
special events ca ll station (call un
known a t this ttme]. No rest rictions as
to mode or operating time; use 160 to

133.955
85,7 60
49.060
36.960
23,230
19.080
16,975
13.230
9 ,240
7.705

239,370
98,890
44.800
41 .065
22,800

16 VGA
F6A LL
PA00RZ
WOYOJ/4
LA'AJ
G3ROG
SL5AR
LA21J
OK2 BJT
OK1M P

Single Operator , top len world scores:

Special classes - top livtl scores:

Class A. up to 100 Watts

DL0TO
HA5B KM
OZ7RD
OK lKSL
HAOKDA

ceivtlf. mulliply year, old by 21.
Differenl equipment combina tions
may be used; in that case figure scores
separate ly for each and combine for
total $COre.
AWA RDS:
Certificates are not awarded for
highest scores, rather fo r unusual and
ingenious e:>:periences. ci rCtlmstances,
achievements, etc.
EN TRIES:
Send logs, comments, pictures. anec
dotes. etc . to W8KAJ. 2386
Oueenston Road, Clevtlland Heights
OH 4411 8 .

NOTE: There was a small response
to lhe tirst Exchange last December,
so the Exchange$ will be held on a
three rimes a yeilr bilsili. Why not try
this " FUN" CDntest and make some
new Iriends'

IARS/CHC/ FHC/HTH 050
PARTY

Star ts: 2300 GMT Friday,
June 4

Ends: 0000 GMT Monday,
....~1

An SASE to K68X will bri ng
detailed info rmation. Contest is open
to all amateurs and SWLs worldwide.
Same station may be worked on each
band and mode, sse and AM are
different modes.
EXCHANGE:
os a n um ber. R S (T). name,
CHC/ FHC number, US sta te and
county or similar d ivision. Non
members send HTH instead of
CHC/F HC number_
SCORING:
CHCers - score 1 po int per 050 with
other CHCers. 2 points per 050 with
HTHer, ; 1 additional po int if vt, B/ P,
FHC, Novice, CHC-200, Merit or Club
station. or ,Ion VHF /UH F; doub le

NEW YORK STATE OSO
PARTY

Contest Periods:
1600 GMT May 22 to
0400 GMT May 23
1200 to 2359 GMT

M;oy 23
Stations may be contacted once on

each mode {phone and CW ) o n each
band. NY stations may work other
NY $lations. Mobi les and por tables
changing COUnty may be reworked by
out 01state stations.
EXCHANGE:
RSlTl. ser ia l number sta rting at 001 ,
and aTH - county fo r NY stat ions;
state, province, or country for others.
FREQUENCIES:
C'N - 1810, 3560, 7060, 14060.
21060. 28060. Phone - 3975. 7275.
14285. 21375. 28575. Novice
3 725. 7125, 2 1125, 28125.
SCORING:
Score one poi nt per 050. NY stations
multiply OSC points by the total
number of states. provinces, and
countries. Non-NY stations, mult iply
OSC points times number of d ifferent
NY count ies wo rked (62 maxl.
ENTRIES:
Number the first contact for each new
mult ip lier in logs . A check sheet i,
requested from stations work ing over
100 contact'. Entries should be sent
no later than June 30 to : Jo hn C,
Yodrs WA2 EAH, 43 Beacon Avenue,
Albany NY 12203. Results will be
senl only to t hose enclosing a large
SASE . ApIYopriate certificates will be
issued.

SPR ING NOSTALGIA
RADIO EXCHANGE

Starts: 1800 GMT Sunday,
May 23

Ends : 0100 GMT Monday.
May 24

Sponsored by the Southeast Ama·
t eur Rad io Club K8 EMY o f Cleveland,
Ohio, the contest is open to all ama
teurs. The object IS to restore,
operate, lind enjoy older equipment
with Iike-mll'lded hams. A Nosta lgia
Radio i, any equipment built since
1945 but at least 10 years o ld - an
advantage. but not req u ired in the
e~change. The same station ma y be
worked on each mode on each band.
but no AM phone below 21 MHz,
Genera l call on CW is "CO NX," on
phone " CO EXCHANGE: ' Non
contestants may also be wo rked_
FREQUENCIES:
ON - 70 kHz up from low band
edges. Phone - 3910. 7280. 14280.
21380.28580. Novice - 3720, 7120,
2 1120.28120.
EXCHANGE:
Name. RSlT), state.prov.nce-coumrv,
t ransmitter type (home brew 9l:!nd P.A.
tube, i.e. " 807"1, and other inler·
est ing pleasantries.
SCORING:
Add the numbers of different trans
mitte rs. states-provmces-counmes for
each band. Multiply by the tota l
number 01 QSCs; non-contestants'
OSOs count one, NX OSOS count
three. MuUip ly that 10Iai by Nostalgia
Multiplier : tota l years old o f your
transmitter and rece iver (if trans·

Forces Day mark, lhe 27th anniver·
sary of an annual event re flect ing lhe
long-standi ng good relat io ns between
t he amateur radio fratern ity and our
military radio stations. These tests
givtl amateur operators the ir yearly
opportunity to demonstrate wperior
techn ica l skills and receive proper
recog nit io n for the ir p roven expertise.
The proceedings include crossband
o pe rat ions in CW, SSB. and Rny
receiving tests. Special commemora·
live O$Ls will be awarded to amateur,
achieving a verified 2-way contact
with any 01 the participating milita ry
statio ns. Specia l certi ficates a lso will
be sent to amateurs who rece ive and
accurately copy the Armed Forces
D.y message lrom t he Secretary 01
Defense. • s t ransmilted in both eN
and Rny during the fl!'Ceiving tests.

The mili ta ry statio ns WA R, NAM,
NPG, and AIR will t ransmit on mili
tary frequenc ies an d listen fo r ama·
teurs transmitting in those portions of
t he amateur blinds indicaled on page
130. The operator, at lhe military
stations will specify that portion of
the amateur sob-bend t hey a re tuning.
CW RECEIVING TEST:
Rece iving lest will be conducted at 25
wpm. broadcast will be a special
Armed Fo rces Day~ from the
Secretary of Defense to all oarno
pants. A ten minute CO call for tu ning
purposes will begin a t 0300 GMT May
16th. The message will be transmitted
precisely at 0310 GMT from the
lollowing stations:
WAR - 4030. 6991.5. 14405; NAM_
401 2.5, 1385, 14386; NPG ~ 4005,
6989. 14375. 49.995 MHz and
143. 995 MHz; AIR - 7315, 13997.5.
RTTY RECEIVING TEST:
The Rn y lest will be transmitted at
60 wpm. A ten minute CO call for
tuning will begin at 0335 GMT May
16th with the message beginning at
0345 GMT. Transmission will be from
tbe lollowing stations:
WAR - 4030, 6997.5,14405; NAM_
4012 _5. 7385. 14385; NPG - 4010.
7347.5. 13922.5, 14&410 MHz; AIR
- 7315, 13997.5,
SUBMISSION OF TEST ENTRIES:
Transcripts should be submitted "as
receivtld " with no attempt to correct
possible transmission error,. Indicate
on the page contain ing lhe lest ; time,
frequency, call,ign 01 station copied.
yo ur name, call Iii anyl, and address.
Entr ies shoul d be post marked no late r
t han 25 May 1976 and submitted to
tbe respective service copied.

Stat ions copying NAM and NPG
mould send entr ies to: Armed Forces
Day Test, Chiel. Navy-Marine CorPS
MA RS, Build ing 17, 8th St ree t 8<
South Courthouse Road . Arlingto n
VA 22204.

Stations copying WAR shoold send
entries to: Armed Forces Day Test .
Commander, United States Army.
Communications Command. ATT N:
CC -OPS-OM, Fort Huach uca AZ
8561 3.

Stations copy ing AIR should send
entries to: Armed Force, Day Test,
Air Force Communications, Serv icel
DOYF, Richard Gebaur An Force
8 ase MO 64030.
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Fig. 1. Basic timer circuit. The time delay is determined by the
component values of Rt and Ct and moy be calculated from
the equation: ttsec.} ~ 1.' R{ (Ohms) x Ct (farads). The t im ing
diagram for this circuit is shown in Fig. 2.

has bee n accomplished. A
DPDT center-off swi tch has
al so been inclu ded with
which two other modes of
resetting the three minute
t imer may be selec ted .

5) A means of keying or
d isablin g the rep ea t er
transmitt er via a remote
con tact o r digital logic signal
applied to th e COR. This
feat ure has bee n include d to
make the COR compa tible
with remote control devices,
monitor receivers, code and
voice identifiers, e tc.

Circuit Building Blocks

One o f the basic bu ilding
bloc ks of the digital COR is
the NE555 timer l'C. Since
thi s IC has been described in
numerous art icles in past
issues, only the most salient
c ha ract e r is tics wi ll be
repeated here. The reader
who d e sir es ad d it io nal
informat ion is urged to
consul t the references listed
at the end o f the ar ticle.

Fig. 1 shows the external
component connect ions of

'......T ;;---, r-
"' ~5 21>4 '--.J

,,,-,-
M~~_I L
~, ~ 5

transmitter drops out , a
n e c e s s ar y fe ature f or
consistent copy of mobile
sta t ions in fringe areas .

3) A three minute timer
that will " lock out" the
repeate r tr ansmitter should
there be a cont inuous carr ier
of longer than a th ree minute
duration detected by the
repeater receiver.

4) A means of resetti ng
th e thr ee minute t imer
without letti ng the repeater
transmitter drop out. Many
of the previousl y designed
CORs have prov ided for
rese tti ng of the three minute
t imer only upon dropout o f
the transmitter , necessi tat ing
an annoy ing squel ch tai l burst
a t t he e n d o f eac h
t ra nsmesroo, and causi ng
unnecessary wear and tear on
the COR relay. In addit ion to
providin g a me ans for
resetti ng the three minu te
timer a frac tion of the way
through the squelch ta.il t ime
delay per iod , the digital CO R
also provides a means for an
aud ible indication when this

.., u

Fig. 2. Fig. 2{o) shows the timing diagram for the basic timer
circuit of Fig. I. Fig. 2{b} shows th e timing diagram that
would result if the reset terminal were tied to V+ rather than
to the input terminal.

er

othe r des ig ns employed
timers and auxiliary circui ts
of dubious stabi lity.

The digital COR described
in thi s a rt icle empl oys
state of the art solid sta te
devices, allowing sim ple and
com pact const ruction, as well
as provid ing stable, rel iable
a n d conve n ient repeater
ope rat ion. The inpu t ci rcu it is
spec ifi ca ll y d esigned to
interface with commercial
tube-type FM receivers.

T he versat ility of the
digi tal COR is best descr ibed
by detail ing th e functi ons it
was designed to perform:

1) The most basic fun ction
of keying t he repeater
t ransm itter upon detection of
a carrier on the repeater input
frequency.

2) A squelch ta il t imer ~
this timer provides a delay
bel we en th e t im e the
reception of carr ier ceases
and the tim e the repe ater

"
OIJT~UT • 'h,
n 'GG • , "'= •I • • ,

... '

O ne of the aux iliary cir
cults essential to the

operation of a repeater is a
COR, or carrier operated
relay. To date, a numb er of
COR circuits have been de
signed, utili zing a variety of
active devices (tubes, tr an
sistors, op amps, UJTs, etc.]
to provide a number of
au x il iary repeater control
fun ctions. However , few of
the previously presented de
signs have bee n truly com
plete. Some designs presented
timing circu its and auxi liary
repeater control ci rcuits but
avo ided the rather st icky task
of interfacing the logic cir
cuits with the high impedance
circuitry of the still popular
com mercial tube-type FM re
ceiver. Other designs detailed
elaborate circuitry for impe
dance matching to th e re
ce ive r , but ignored the
auxil iary circui ts necessary
for the convenient, practical
operat ion of a repeater . Sti ll

Super COR
Mike Connor WAI,JBMP
36J1 North Shore Dr.
Clear Lake fA 50428

-- digital ... of course!

.nd

Bob Henson WBI,JJHS
JOS Ncrthview Dr.
Wa ukee IA 50263

,.



Fig. 5. Fig. S{a} sho ws the common logic symbol for a two
input NA ND gate. Fig. 5(b) shows the truth table for the tW'O
input NAND gate.

...... 01£51T

omi tted from th is diagram.
The t iming di agram for a
ty pical transmission cycle is
depicted in Fig. 8.

Referring 10 Figs. 7 and 8,
the receiver detects a carrier

'NPUT---..,W,------

,

Fig. 4. Timing diagram for Fig. 3.

,,
d>

" ", •• 'h'~OGGE~ • "£", •
IR~su • >1--, ,

10-

log ic d ia gr am of the
composite circuit. For the
sake of clarity . some timing
com pon en ts, bypass and
co u p li ng capacitors, and
input circuitry have been

Fig. 3. The addition of an NPN transistor and resistor provides
on auxiliary reset feature. The timing diagram for this circuit is
shown in Fig. 4.

•
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One final circu it bu ilding
block is necessary to bui ld
the digital COR. This is the
circuitry that pro vides a
digital "on" or "off" signal to
the logic circu its depen ding
on the presence or absence of
a carrier on the repeater input
fr e qu enc y . Thi s i s
accomplished by the circuit
shown in Fig. 6.

Ol , an Nchan ncl JFET,
provides impedance matching
betwee n the high impedance
of the receiver and the
consi de rably lower
impedance of the logi c and
timer circuits o f the COR . 0 2
and 03 comprise the analog
to digital portion of the
circuit, providing either a
logic "l" o r "0" voltage at
the collector o f 03 depending
upon the magnitude of the
analog signal at the dra in of
Q1.

A negati ve going voltage in
the receiver during reception
o f car rier will cause a
corresponding increase in the
drain voltage o f 0 1. The
magnitude of the dra in
voltage suffi cient to cau se the
col lector o f 03 to switch
from a logi c " 1" to a logic
"0" is determ ined by the
setting of the 5k Ohm
t ri mmer.

Note that the collector
a nd emitter of 02 arc
r e v er s ed f r o m th e
conv entiona l bia sing
arrangement in order to
provide a sharpe r switching
characteristi c.

Co m posite Ci rc u i t
Description

We can now proceed with
how the building blocks just
described can be utili zed in
the design of the digital COR.
Fig. 7 shows the simplified

I ~ P U T ~~
OUTPuT

I ~ PU T 8

F I ~ 'A

the basic timing circuit. The
timi ng diagram for this
connection is shown in Fig.
2(a). With the reset terminal
connected to the trigger
termin al, the timing cycle is
init iated on the trailing edge
of the input pulse. The
output, pin 3, remains at a
logic " 1" voltage du ring the
t iming cycle, the duration of
whi ch is determined by the
values of Rt and Ct.

As depicted in the t iming
diagram of Fig. 2(b), the
t iming cycle would begin on
the leading edge of the input
pulse if the reset terminal
were connected to V+ rather
than to the tr igger terminal.

Fig. 3 shows how an NPN
transistor can be added to the
basic circuit to provide an
auxil iary reset feature. A
positive voltage applied to the
auxili ary reset input will
c a us e C t t o remain
dis ch arged, and prevents
completion of the tim ing
cycle.

The timing diagram for
thi s circu it is shown in Fig. 4 .
Note that the output switches
to a logi c " 1" vol tage at time
(1), the trailing edge of the
input pulse. However, the
timing cycle docs not actually
com mence unti l the auxi liary
reset inpu t return s to a logic
"0" at time (2). The o utput
then returns to a logic "0" t
seconds later as determined
by the va lues of Ct and Rt.

The other IC employed in
the digital COR circu it ry is
the SN7400 quad NAND
gate . For those not familiar
with logic circuitry , Fig. 5(a)
shows the commonly used
symbo l for the two input
NAND gate. Fig. 5(b) sho ws
the trut h table tha t governs
its logic output.
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Fig. 8. Timing diagram for a ty p ical transmission cy cle,
the logic circuit shown in Fig. 7.
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Fig. 6. Input matching and analog to digital portion of the
digital COR. Top voltages are vottaqes during carrier reception
conditions. 11Je bottom vottaqes are taken during quiescent
conditions. All voltage measurements are taken with a h igh
impedance voltmeter.

Fig. 7. A sim plified compo site logic diagram of the digital COR .

functions respectivel y. The
COR will respond the same to
a logic "0 " remote key ing
signal on the ca thode of D1
as it docs to a local keying
signal present on the collector
of Q3. A "0" applied to the
cathode of D2 will prevent
the transmitter from being
keyed, regardless of the sta tus
of the t imer o ut puts or the
local or r emote keying
voltages.

The actual schema tic is
presented in Fig. 9. Three
lig ht em itting diodes
have been included for visual
i n d ica t io n of ci rc u it
operat ion. The green LED
indicat es that a ca rrier or
remote keying signal is being
recei ved . The red LED
ind ica tes that the tr ansmit ter

logic "0." Pin 3 of IC1A is
driven to a logic " 1." T he
resulting " 0" at pin 6 of IC1 B
forces pin 11 of IC1C to a
logic " 1." IC1 D inverts this
input and the transmitter
drops out.

Note that if a ca rrier is
present cont inuously for any
length of t ime grea ter than
three minutes, or if during a
QSO o f longer than three
minutes there is no interval of
14 seconds or greater between
adjacent tran..missions, the
th ree minute timer will time
out. Pin 12 o f IC1C would be
dri ven to logic " 0 ." Pin 11
would then go to a logi c " 1, "
and the transmitter would
drop out.

D I and D2 provide the
remote keying and shutoff

•
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"

,
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~

,
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10, re ini tializing its t iming
cycl e. Th e o ut put of IC5 can
also be used to provid e a tone
bu rst for audible indicat ion
that the three minu te timer
has been rese t.

At this point in the
t ranvmssron cycle the QSO
cou ld continue, the intervals
b e t ween eac h of th e
su bse q ue n t t ran smissions
needing only to be 4 seconds
long (as deter mined by the
timing com ponents of IC4) in
order to be assured that the
three minute timer is being
reset. The transmitter need
never drop ou t during this
time.

At t im e (4) th e
squ elch tail timer, IC2,
completes its t iming cycle
and its out put returns to a

rc".

on the inp ut frequency at
t ime (1), dr ivi ng the collec tor
o f Q3 to J. logic "0" voltage.
Remembering the truth table
for a NAND gate shown in
Fig. 5(b), th e " 0" on pin 5 of
IC1B drives pin 6 of lC1 B to
a logi c " 1." Th is removes the
" 0 " from the reset terminal
of the three minute t imer,
IC3, allowing its output to go
to logi c " 1," and initiating its
t iming cycle. With both pins
12 and 13 of ICIC at logic
"1 ," p in 11 is driven to a
logic "0." Section le1 D of
the quad NAND gate simply
Inverts the output of sect ion
lC1 C, providing a positi ve
ke yi n g vo lt age to the
tran smitter keyin g relay or
keying circuit.

At time (2 ) the carrier
ceases, allowing the collector
of Q3 to return to a logic " 1"
voltage. This rem oves the "0"
from the reset terminals of
both IC2 and IC4, allowing
t hei r t im ing cy cles to
commence. The outputs of
both IC2 and IC4 arc driv en
to the logic " 1" sta te during
thei r tim ing cycle. IC1 A
invert s the output of IC2,
provid ing a logic "0" at pin 4
of ICI B. Thus pin 6 remains
at a logic " t " and the
tran smitter remains keyed.

At t ime (3) timer IC4
times out and its output
swi tches to a logic " 0,"
key ing time r IC5. Th e output
of IC5 is a brief positive pulse
o f ..ufficicnt duration to
discharge the liming capacitor
o f the three minute timer,

18



WHY SPEND $ 645. FOR AN

LANCASTER, PA. 17603

, .
. 'Fl{t~-

(kff ". -D6 '_."e ..

~.''''~K' j3 ._:~!!'......,

WHEN SOM E OTHER SYNTHESIZED

2 METER

TRANSCEIVERS

SELL FOR

$200 LESS?

L E T US GIVE YOU MORE

THAN A DOZEN REA S ONS FOR DOING SO I

1. TRANSMIT POWER - Only the FM·DX offers 35+ watts. This is almost 6 db more than
the "economy" units. Under many conditions this can be twice the range!

2. FREQUENCY VERSATILITY - Only the PM-DX provides 5 full MHz of coverage on
both transmit and receive . If you need more - for NAVY MARS or whatever 
we can do tha t too. More important is its ability to provide good SIMPLEX

"opera tio n to fu ll specifica tion performance over the full 2 mtr. band.

3. SIGNAL PURITY - No synthesized radio has a cleaner spectrum. AND THE PM-DX
DOES NOT SWISH ACROSS THE BAND EACH TIME THE TRANSMITTER IS
KEYED.

4. RECEIVER PERFORMANCE - Sta te of the art design provides .25 microvolts
sensitivity combined with low low intermodulaHon that exceeds most single
channel. commercial service transceivers.

5. CONSTRUCTION - If you haven 't seen the guts of an FM-DX you should certa inly do so.
Even if you aren't interested in 2 Meter FM. OUf extruded aluminum main frame
and modular circuit boards set a new standard for ham equipment construc tion.

6. SERVICE -Only Clegg offers a TOLL FREE line for you to use. Whether you just want
information. to place an order, o r to solve a service problem. We welcome yo ur
call. You get right to the proverbial HORSE"S MOUTH l

7. - 12. AND MORE! CALL US TODAY FOR THE REST. (800) 233-0250 TOLL FREE

•



Fig. 9(0). Input and gating circuit for the digital COR. Encircled letters refer to connections to
the time delay circuit o f Fig. 9(b).

Fig. 9(b). Timing circuit for the digital COR. Encircled letters refer to connections /0 the input
and gating circuit o f Fig. 9(0).

approx imately fi ve dol lars fOf
the lot.

The expe rienced builder is,
howeve r, e ncouraged to
su bs t it ute bargain priced
tr an s istors for the HEP
transistors listed in the parts
list. Thou gh the HEP devices
will work wi th absolute ly no
problem, a substantial savi ngs
can be realized with a
tr ial and error subst itut ion of
less expe nsive semiconduc
tors.

The CO R board sho uld be
mou nted in a shielded
enclosure . The connection of
the repe ater rece iver to the
input of the COR shou ld be
made with a shielded cable,
since any rf or electrical nolse
introduced into the inpu t
circuit will result in erra t ic
circuit o perat ion. All other
external wi ring to the COR
should be as short as possible,
adequately bypassed at bo th
ends, and shielded if the
length is appreciable.

Checkout and Calibration

The calibrat ion procedure
is not at all difficult. A well
regulated five volt power
supply , a vol tmeter, and a
watch Of clock with a second
h and a re esse n tia l. A
calibra ted signal generator
would be convenient for the
final adjustment but is not
abso lutely necessary.

First con nec t the power
supply to the appropriate
terminal s as indicated in F ig.
11. The reception of carrier
m a y be si m u lat ed by
grounding the remote keyi ng
input wi th a jumper. With the
aid of the watch or cloc k and
the LED indicators, it is the n
possib le to set the t iming
intervals of the four Ie
t imers.

The fina l adjustme nt is
that of the 5k Ohm trimmer
in the input circu it. First ,
find a point in the receiver
squelch circuit th at switches
from a slightly negative
voltage d uring qui escent
condi t ions to an even more
negative volta ge during the
reception of carrier . In almost
all of th e tube -t y pe

,.
,
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edge con nector, though this
could easily be modified for
d i f f e r e nt co n nec t o r
arrangements.

Con struction should be
s tra igh t fo r wa rd if the
components are mou nted as
shown in Fig. 11 . Bear ing in
mind that the circuit board is
double sided , the com ponents
that must be soldered to bo th
sides of the board should be
mou nted first. The remainder
of the compone nts can be
mounted in an y order.

There arc no substitutes
for the five ICs listed in the
parts list. Fortunately, they
a rc inexpen sive, cost ing

Construction

The cir cuit board patterns
for the digital COR arc shown
in F igs. 10 and 11. Due to the
number o f components in the
circuit, a double sided circuit
board was deemed a necessity
to avoid the proliferation of
wire jumpers that would have
bee n requ ired wi th a single
s ide d board. The circuit
board is design ed to fit into a
standard 15-pin PC board

postuon 3, the three minute
t imer will be reset by a pulse
from IC5, as described in the
previous discussion of circ uit
operation .
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is being keyed, and the
yel low LED wi ll flash for the
brief intervals when IC5
applies a reset pu lse to the
timing capacitor of the three
minute timer I 10 .

Th e mod e o f COR
operat ion may be selected by
th e position of SW1 , a DPDT,
cente r-off switch. In the
center-off pos ition , the three
minute ti mer wil l not reset
until the transmitter drops
out. In position 1 (the
position of the switch in Fig.
9{b)), the th ree minute timer
will reset the instant that the
repeater receiver detects the
absence of a carri er signal. In
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Fig. 10. Com
ponent side of
PC board. The
holes in the four
corners should
be used for pat
tern alignment
during PC board
etching.
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Fig. JJ. Mount ing diagram for the d igi tal COR corn
ponents. Note that this is a bottom view o f the PC
board. A wire pin must be soldered to both sides of the
PC board at points marked "IV." External connections
to the LED indicators and the switch SWI are also
shown.
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Parts List

0 1 - Radio Shack 276- 112
N·Chan ne l J FET
02 - HEP52
03,05 - HEP 726
0 4, 0 7, 0 11 - HEP 719
06, as,09, 010 - HEP 736
01 ·05 - small signal germanium
diodes
ICI - SN7 400 Quad NAND gate
1C2 ·IC5 - NE555 Timer tc
LEOl venow light emitting
diode
LED2 green light emitt ing
diode
LEo 3 - red light emitting diode
All .0 1 uF caps are 25 IIOlt disc
eeremics
All fixed resistors are % Watt,
10% tul., resistance as marked on
schematic
SWl - DPOT, center-off switch

Referenees

I Signetics Linear Data Book,
1972. page 177.
2 Joseph M . Steim WA1QMS, " Ie
Repeater Logic System," 73,
~ept. 1973 , page 27.
. G. Alle n W2 FPP, A. Sobus
K2Q LE. "Repeater Cont ro l with
Simple Timers:' Ham Radio.
Sept.• 1972, page 46.
4 Clifford Klinert WB6BIH.
" Repeater Keying Line Control,"
73, Feb. 1973. page 60.

Conclusion

The digital COR described
in this article has been used
succ essfully with both G.E.
Progress Line receiver strips
and Motoro la Senslco n G
strip rece ive rs. The CO R is
current ly in use on the
WR0AGZ repeater in Sioux
City, Iowa. •

can be used for a n audi ble
ind ication t ha t t he three
minute t imer has been reset .
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Optional Circ uits

As was pre viously me n
tioned , the digital COR re
qu ires a well regulated five
volt power supply. For tho se
who don't have a personal
preference, the circu it of Fig.
13 is suggested as the simplest
a nd probab ly t he cheapest
ava ilab le.

Th e digita l COR was
origina lly designed to control
a solid sta te switch tha t did
th e actua l transmitter keying.
For those who prefer to use a
rela y to swi tch on th e trans
mitter, the circuit of Fig. 14
is offered. The diode shou ld
be attached directly across
the relay co il to prevent
in d u c t ive transient s from
damagi ng the semiconduc
tors.

Finally, Fig. 15 shows a
simple tone burst circu it that

If a signa l generator is not
ava ilable, the input adjus t
ment may be made by vary
ing the squelch control to
simulate carrier reception.
Ope ning t he sque lch control
until audio noise is heard
roughl y correspo nds to the
recept ion of carrier, thus
causing the input circuit to
switch "on" when the Sk
Oh m trim mer has been
suitably ad justed.

In all cases of d ifficul ty,
the t ypi cal voltages given in
Fig. 6 should be used to help
diagnose th e problem.

This complet es th e setti ngs
and adjus t ments of the COR.

TO ""10 OF
1II(((I.t "
• ...l .....DI(l

TO FORST."000 sr_

I -~ '" SOOIi COIL

de s ired level of receiver
quieti ng. If consistent o pe ra
tion of the input circu it
cannot be obtained for a ny
sett ing o f the trimmer, the
rat io of the two input resis
tors will have to be varied,
re membering not to let their
sum be less than the value
that wi ll leave the squelch
threshold setting unaffe cted.
The vol ta ge at the gate of Ql
com pared with the t ypical
gate voltage no ted o n Fig. 6
sho uld be used to deter mine
which way the ratio must be
a ltered . The value o f the resi s
tor between the gate a nd
ground must be increased if
the amplit ude of the gate
voltage is significantly less
negative than ·1.0 volts
during carrier recepti on . Con
versely, t h is resistor must be
decreased if the negat ive
excursions of the gate voltage
are significantly more nega
t ive than -1.0 volts.
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Fig. 13. Simple 5 von regulated power supply.
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commercial FM receivers the
gr i d of the first stage
following the noise rectifier
has this characteristic . A
si mplified sketch of the
squelch circuit of a typical
t ube-type receiver and the
correct point of co nnect ion
to the COR are shown in Fig.
12.

Once the shielded cable
connec t ion to the proper
point in the receiver is made,
determine if the squelch con
tro l t hreshold sett ing has
been significa nt ly altered. If
so, th e 10 and 22 megohm
resi stors must be substi t uted
with ones of h igher resis
tance . Some experimentation
may be required to fi nd the
correct resista nce values to
match a particular receiver.

Next , inject a carrier signal
into t he receiver and ad just
the 5k Ohm t rim mer in th e
COR input circuit until the
green LED ligh ts at the

Fig. 12. Connection of the input of the digital COR to the
squelch circuit of the repeater receiver. The circuit shown is a
portion from a Motorola Getrto receiver. The connection
point will be similar in other types of tube receivers.

Fig. 14. The addition of a transmitter keying relay to the
digital COR.

Fig. 15. A simple tone burst circuit that can be used with the
digital COR. Ql and Q2 can be any smatt-siqnal NPN
transistors.

22



VERSA IUTY PLUS! MR 2
the TEMPO -

VHF HIGH BAND MONITOR-PAGING RECEIVER
The Tempo MA-2 is a shirt pocket size monitor
paging receiver with hundreds of uses. 12 channel
capablfit .. .more than any competitive rece iver and
at an economical price. Excellent selectivity and
guaranteed sensitivity across a 4 MHz band spread.

140-170MHz
range . Plug
in crystals .
Ni-cad bat
teries and
accessory
charger
included .

Double your pleasure with the fi rst tru ly linear solid
state power amplifier avail able. The 1OOAL10 guar
antees increased range and clarity in your VHF
communications under all operat ing condit ions. It
operates in the frequency range of 144-148 MHz
with power output of 100W (nom) with 10W(nom) in .
Modern solid-state technology is used throughout ,
along with conservatively rated components to
assure the highest possible reliability. Microstrip
design on glass epoxy circuit boards g ive added
resist ance to damage from shock or prolonged
vibration .
Simply plugs into any of the above transceivers
(an sse adapter is requi red with the VHF-ONE) and
you're on the ai r loud and c lear .

The 100Al 10 (12VDC) $179.00
The PS-1 220 (AC power supply) $129.00
The 100-Al1 0-B (AC power supply and amplifie r In one
compacl pac kage ready for AC opera tiOn) ~. .~.~$~2:95~.~OO::''':;;;iiiiiiiiiiiiiii~;;;:::::::::;;; ~

If you own a VHF ONE,
a TS-700A or an FT-221
.. .Tempo's 100AL10

solid state linear
is just what

you need

The Tempo Line. now more than ever...so lid value
Tempo VHF-ONE Full 2-meter band coverage (144 to
148 MHz lor transmit and receive. Full phase lock syn
thesized (Pl L) • Provision for accessory SSB adapto r .
5-d ig it LED receive frequency display. Automatic
repeater split . Solid state . 10 watts output .. $495.00

Tempo sse ONE SSB adaptor ' or the Tempo VH F-ONE
• Selectab le upper o r lower sideband • Noise blanker
bu ilt-in . AIT and VXO . •. . . ....... . ........ . $225.00
Tempo/Cl-146A A mobile t ransceiver for the 2 meter
amateur band . Compact and rugged. Solid sta te .
144 to 148 MH z(any 2 MH z withou t retun ing).1 2 chann el
poss ible. One channel supp lied , two channels of your
choice free _. . $239.00
Tempo Cl-220 Same general specs as Cl -146A,

but operates 220 to 225 MHz (any 2 MHz without
ret urning) $299.00
Tempo FMH Two walt VHF / FM hand held. 6 c hannel
capabi l ity . So lid state . 144-148 MHz. Inc ludes
1 pair of crystals , bu il t-i n charg ing terminals for ni-cad
batteries .. _.. _ $199.00
Tempo 6N2 Power amplifier for 2 and 6 meter operation
• 2000 watts PEP input on SSB & 1000 watts input on
CWandFM .
Sol id state power supply _ $795.00
Tempo 2002 For 2 meter operat ion $695.00
Tempo 2006 For 6 meter operat ion $695.00
Tempo VHFI UH F Amplifiers A wide range of solid state
power amplifiers for use in most land mobile
appl ications.

Most o l the a bove products are available at dea lers throughoul
the U.S .
Th e FMH and the VHF/UHF amplifie rs are FCC type accepted
tor co mme rcta! use in the U.S. and Canad a.
Please ca ll o r write for com plele informat ion .

11240W.OlympicBlvd .. Los Angeles. Calif 90064 213/477-6701
931 N Euchd. Anaheim. Cali f. 92801 71 4/ 772-9200
Butler, Missouri 64 730 816/679-3127
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end, when he d idn't send Itle
demanded money, says he WI1i asked
by K1UHU to get off the repealer and
Slay o H.

My own reaction to SlJch a demand
would be to get madder than hell. I
know for a feet that several of the
locals who have gotten this rude treat 
ment did react as I wou ld_ Thus we
l\eve a rea lly miserable situa lion . . .
amateur radio is $Uppo~ 10 be fun,
yet we have UHU out there doi ng h is
darnclest to Louse it up lor , lot of
people ... inc lud ing himse lf. He has
come on a great way to get unending
kerchunkers and unsoliciled nasty
comments, as many arrogant repeater
owners have discovered.

How would you feel if you gol hit
wilh something like this? It isn 't
practica l to Ply money to every
repeater in your area , . , lew can
,fford it. Does lhat mean Il\et unl..
we pay someone o ff we cen't use a
repeater] With the ser ious shortage of
repeater channels In most areas
perhaps it is about time 10 ask the
coordinators 10 assign the best
channels 10 the free 'nd open
repeaters ... the neKt best 10 clubs
with a relaKed user policy , " and
what is left, if anything, to people
v.t1o want to cl\erge for use o f their
repeater ." and move them off to
220 or up when a legitimate group
needs a pair .

Not wishing to be co ntroversial
about things, I'll say no more .. . r ight
now . " so no menlion 01 Tony
Baloney and his pirate group will be
made ... tempting though it may be.

OEREGULATION AND CB
One of the biggest t urnarOUnds In

communicat ions has been the eeor
mous change in cmzens band o pera
tions ... and the amateur reecncn to
this change, Just a couple years ago
CB WilS a dirty word to most amateurs
and they wouldn't be ca ughl dead
operating on eleven meters. Today
tens of t housandS of amateurs are
gett ing with CB and joining in the fun
there.

There hels been a big change in CB
due to the ~laKation o t t be FCC ru~

permitt ing what had previOlJ, ly been
ill~l (vi rtually ' II of the CB commun
ications), the present eKtreme low in
sunspot activity and resultanl lack 01

11m skip, and the large influx 01

!ruck drivers spread ing thei r Iriend ly
greeli ngs to each c tbe- .. , and to the
lillie fou r wheelers get t ing in thei r
way.

I remember just a li llie over a year
ago when lher. was o ne ot her local
amateur on CB .. . Herman WA 1MYS.
Now I think a third of the local club
members have a CB rig in their cars
, , , and the rest are getting edgy .

A coup le years ago the few ham
clu bs wh ich had Ir ied to seoul lhe CB
r. n ks for h..-n prospects reponed
discou raging results, Now il appears
t hai a good percentage of the ham
club Novice classes a re filled with
CBers , , , aU anx ious to move up to a
ham ticket.

Continued on page 76

PAVING FOR REPEATERS
A5 more and more repeaters are put

o n the air, ttle QUestion o f who is
going to PlY for them 9E!ts st ickier and
st ickier. It isn't all that d ifficult where
there is a bonafide repeater club
which is handling the situation .. .
having regular meetings, classes for
newcomers. charging dues, putting out
, ~Ietter, etc.... but where an
individual has set up a repeater and
then tr ies 10 lorce the users 10 reim
burse him for tbe e Kpenses involved
. .. tha t's going to tak e some d is
cussion.

Not a few complaints have been
received by 73 over this problem.
Typical is a user gripe about WR 1ABN
in South Walpo le, Mass., just outside
Bosto n. Th is 147 .69- .09 repeater is
using a public dlannel and t hus
keeping other repea ters from being
able to use it .. . and t here 8fe QUite a
f_ groups that would dearly love to
qet the channel. A recent rerter from
Mario K1UHU, the propr ietor 0 1 the
repeater, asked for contributions. A
local amateur who supports two local
repeater clubs with dues got this letter

t rans mitters and such. I suspect that
he has been over-aoutioned . , . those
ovens are extraord inar ily shielded and
a well matched and grounded ham rig
should have lill ie delectable rf
around. How about it all you experts,
what is the story? Do pacemaker hams
have to run ORP and eat in places
wilhout microwave ovens?

A note from a rllilder out in
Michigan grumbles t hat he has been
warned that his newly installed pace
maker should not be e~ posed to rf ...
like d iat hermy , microwave ovens,

PEACEMAKER ?

PROCESSING OSCAR
Here's a picture o f F ranklin

WB4 BWK who" together with
VE2BVG /J . . . now VE3SAT, made
the lirst computer· to-computer OSO
vie Oscar 7 mode B on October 9th
last. This came about on o rbit 4101
using ASCII RTIV .. . , ham rad io
first.

Frank lin has now interlaced his
Oscar station wit h Ersk ine College's
PDP·l l minicomputer an d he is
looking lor RTTVfA5C ll ccmacts vta
Oscar 6 or 7, mode A or B.

you add In the addi lional postage

costs it isn't ,II that 1_ buck$. The
lab comes 10 perhaps $250,000 extra
, year in printing costs and postage.
T hat 's S2.5O each lor 100,000
reaoers t Enjoy, " enjoy.

•

EDITORIA L BY WAYNE GREEN

Irom".,, 4
in wry small Iype so IS 10 get lhe
most malerill l I could on each page.
Older readers can be thankful thai I.
100, havt! one foot in the gravt!.

Eventua lly I manaqed to put my
loot down {the other toot ] and get
things going the way I wanted them
. . . some day ru te ll you t he inside
story of how I managed to lose BYTE
and all Il1lIt mess . .. SlJlfice it 10 $ay
the motto I have above my desk
applies very well to me ... "Intelli·
gence is no impediment to $lupidily."
An yway, _ will be running lour
columns in 13 most 01 th e time for a
while. There will be a few t hree
col umn articles, using up ty pe already
set . See how you like it . .. compare
it, if you qe1 a cl1llrce, with t he
layouts in CO .. , if you can find ,
copy anywhere. They .... using giant
t y pe , two columns, apparently
because tlley have too little material
10 lill t he ir pages. In this way they
seem to have merely enlarged the old
two column pages to the new size.
Ham Radio has done about the same
, .. very large type, lots of blank
whi te page . . . so it lakes very little
materiel to lill the magazine. It does
give il I nice uoclutt.ed look ...
perhaps you preler it

QST uses the st.-.dard l!Tee
column lormal, which was no sur·
pr ise.

In t ime we shoul d settle down in
73. We'll use lou r col umns and see
how we and you like il. We 'll try to
get our diagrams settled down in size
and go lor nice big and clear photo
graphs.

SeYeral .-sers .-n to hilve
accepted the idea thai the larger maga
zine is in some way magically leu
exoensoe than the smaUer one. II sure
woul d be nice if th is were true , b ut it
is just ano ther myth. The monthly
cost of printing 73 varies wit h the size
of the mlll}ilzine, and t hai varies with
tbe number 01 ads ... the more ads
the more articles you get ... remem
ber ttwlt , il you happen 10 work lor,
ham manufiM;lurer, helm dealer, or
computer l irm ... or il you have any
dealings with any such , AI any rate,
after lour issues at t he new size I can
te ll you th at the cost 01 putt ing out
73 has gone fro m around $25,000 a
month to around S40,ooo, just as I
said il would. Now who do you think
is going to have to pay that eKIr,
rnoney~ Vou know darned well .,. it
will come out of you. pocket one way
or aneltler .. . !lOme in increased
subscr iption rates, some in increased
prices on ham gear. Hcpetuflv you are
e njoying the new big size enough not
to care about the lew ext ra bucks, If
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Looking West

Canri l7r.Jed on page 134

BI" Pas temak WA61TF
14725 Titus St. 1'4
Panorama City CA 91402

SCRA, but he is also one of the most
visible people involved in tbe
Southern California FM scene. One
might say that he not only represents
the choice o f the repeater owner, but
the interests of the repeater user as
well, for if the average repeater user
were asked his or her choice as to who
st.>uld be SCRA Cha irman, the
answer would probably be 'J PI.

Simply, Bob believes that people
can so lve their own pro b lems, and is
one of those rare individuals who
possesses both techn ica l expertise and
common sense. Along with Burt
K600K, he developed the inverted
tertiary splil plan fau becoming
known as t he "California Spli t Plan."
He fo rmed the first user support
organiza tion for a n o pe n repea ter, t he
Mt. Wilson Repeater A$Socia lion. a
system of user support now being
widely copied. He is one of the " good
people" who is willing to listen to

- -~

TR-1OB transceiver lor a transminer.
It was an experiment to gather data
on J im's part , and over a period of less
tha n two yea rs, it has evolved Into one
of the more po pu lar o pen systems in
the Los Angeles area, a nd o ne of o ur
very popular o pen autopatches. More
recent ly, J im has ta ken on an even
bigger reJlXlnsibility. He was asked to
serve on the SCR A's Techn ical Com·
mittee for the '76 year by the SeRA's
new chai r m a n Bob Thornberg
WB6JPI , and has been hand ed the
challenge of develo ping a set o f "stan
dards" for amateur use of tcechtcne
in aUlopatch service. If you have a
number of autopatch $ystems that you
l requent , you migh l well be aware
t hat in many cases it requires differen t
(one levels to activate the decoding
equipment to access, cont rol, and use
a given repea ter equipped with aUI(\"
patch service, be n open or closed.
The establishment of standards for
this, along with other forward-look ing
ideas, seems 10 be the goal fo r th is
yea r's "SCRA."

As ment ioned earlier, Bob Thorn
berg W86JPl has been elected the ne w
" Mr. Chairperson" o f SCRA, replacing
Dick Flanagan W60LD, who has
retired af ter J hard years of service to
tha t organization. The election of Bob
to th is post is interesti ng in that he is
not only a repeater owner /de legate to

John B. Johnston K38NS, Chief ot the Amateur and Citilefls Division of the
FCC, at the SAROe '76 FCC Forum.

tinue to experiment and develop new
techniques and communications art
forms . When"ver possib le, we, the
members of the amateur community,
would be gramed the necessary
freedom to build toward a more viable
a mateur service. one designed to meet
the needs of the fut ure and one that
wou ld be as self·regulal ing as possi ble.

Since much of what he said has
a lready been covered in HR Report
and other publicat ions, I will refrain
from a long dissertation her e, Suffice
it to say that John is willing to work
" hand in hand" with us to build a
lasting future for amateur radio - at
least tl\Bt' s the way I read it. I think
tbat the amount o f deregulation in the
past few mont hs tends to bear out Ih is
feeling. Anyhow, if no one e lse has
said it to date, I will, From all of us :
"Thanks, John. We are proud to have
you as one of us."

No w Ihis leaves a few queslior'lS.
Will we be able 10 handle the responsi ·
bi lity that deregu latio n places upon
the shoulders of us all ? Are we willing
to bury our personal prejudices and
begin to work "hand in hand" with
one another toward the fu ture? Are
we mature enough to be t ru ly self
d irect ing? If each of US is willing to do
h is or her share, regard less o f how
insignificant that sha re m ight seem at
the t ime, we can and will make
deregulation a success and moreover
p rove t he confidence t hat John has in
us to be well fo unded. Deregulation is
a challenge, but I Ihink Ihat we are
ready to accept i t , More o n this top ic,
a lot more, in ful ure months of
" Looking West. "

And I wrote, "Believe it or not
WR6AJP is a fu ll·t ime 24 hour·a-day
o pen autopatch that operat es o n an
inverted split -spl it and has never been
down d ue to techn ica l fa ilu re" or
something along t hose lines. I think
that the AJP repealer read my mind,
fOf just about t he time the story was
published, it did "go down" due to a
lechnica l pro blem. However , to J im
Henderst.>t WA6VQP, its oW<ler, the
whole thing was just the uecessary
motiva lion needed to bu ild lhe new
syst em he had been planning_
According to Jim' s sched u le, the " ne w
improved WR6AJ P" will be back in
service within 3 week s, and once again
the San Fernando Valley will have its
f&Yew-ite autopatch.

AJP's story is a very interHting
o ne, in that J im never meanl il to
become the popular system t hat it is
today . As he tells it, the whole thing
began as a fun project using a
Motoro la HT as a receiver, a single
tone surpl us decoder, a nd a Knight

Okay. you are 001 go ing 10 see t he
or iginal manusaipt of this column,
but instead of being typewritten, it is
being hand pr inted. Seems that my
typewriter has " o nce more"
deve loped t he "flu," or in its case,
some !:woken $pri~. A , S and V have
gone to the " happy hunting ground"
with B and F not far behind. Before
t he situation deve loped 10 t he " poi nt
of 00 return," I felt it incumbent to
take the necessary steps 10 remedy the
situation, and now "Blue Boy" (the
pet name of my typewriter . so
. warded in honor of its part icular
color) is beck at the manufacturer's
service center gett ing a quick rebu ild·
ing. Hopefu lly, he will be back in
serv ice by this time next mo nt h;
however, in the interim, it's back to
the old way - ball-point pen and lined
paper , My goodRe$$, it feels strange!
Shades of PS-247.

How many of you know what
Nppen$ when you send in t!\at form
61 0 to renew your license? How many
of you even know how ill test is graded
at the FCC o ffice in Gettysbu rg PAl
These were some o f the points
covered at lhe FCC Fo rum at SAROC
'76. Representing d. Commissior'l was
tbe chief himself, John B. JohnSlon
K3BNS, head of lhe Amaleur and
Citizens Division. Now. I have been to
a lot of ta lks given by a myriad of
"officials," but I have never seen
anyone as warmly received as Johnny.
II is obvious thaI tbe amaleur com
munity lik" th is guy and, ewn more
importa nt, he likes us , and is willing
to wark wilh us to build a br ight
future for the amateu r radio service
and its members.

ThrOtJgh the use o f color slides,
Jo hn began h is ta lk by taking us OIl a
trip 2500 miles east to lhe c ity of
Gettysburg PA. We met John's S!aff
and learned how both ama teor and
cit izens radio service licenses are pro
cessed, how STA's are issued, and
many of the other intr icate workings
of h is o rganizat ion. In all, that part
alone was Qu ite an education, one tha i
every amaleur and CBer should be
given. To say that Gettysburg is inun
dated w ith CB applications is tre
understatement of 1976! John's ector
slides and commentary explained the
cu rrent problem with processing vs.
time qu ite graphi cally. If ~ d idn 't
unders!and or were unaware of their
problem before, we sure understood it
a lter th is presen tat ion.

Then John got int o the meat of his
d ;ssertation : the future of the amateur
service. He made it very clear that h is
intent ion was to deregu late wherever
possi ble to enable amateurs 10 con-
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Fig. J. Basic tone decoder. ""~,
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11080 Transil ROdd
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Touchtone Decoder
--using a calculator readout

W ith the advent of 2
meter FM and asso

ciated repeater systems, the
"touch tone" system has
fou nd wide accepta nce for
both repeater control and
dialing up a u to patches.
Probably the greatest reason
for the touch tone system is
the read ily available touch
tone pad, which is " ready
made" and qui te accurate in
tone generation .

There are also a variety of
touch tone decod ing systems
that have been devi sed . Most
of th ese work wei I and
generally co ntrol some major
functio n of the repea ter.
When someone is dialing a
function or placing a call with
t he autopatch system, I
th ought it woul d be n ice to
have a simple device that
wou ld read out the numbers
dialed and retain them on a
display until cleared
manually.

The idea finally st ruck me
tha t an el cheapo calculator
woul d serve perfectly in this
applicat ion. Just about any
calculator can be used, ye t
retain its calculat ing ability
while not serving as a
memory. If you will observe
the normal operatio n of a
calculator, it progressively re
tains the dig its entered on the
keyboard . When the clear key
is depressed, it erases thi s
entry of numbers. Therefore
if we were to parallel switches
wi th the calcu lator keyboard
switches and activate t hese
swi tches with a touch tone
decoder, the calcu lator wou ld
display the decoded digits
until the calculator display
range was exceeded or the
clear key was depressed . Of
course a 12 digit calculator is
most desirable d ue to the
number of digits it can retain
in one display.

Th e first s t e o is
constructing a reliable to ne

decoder that is relatively
insensi tive to noise, etc. I
have had very good resu Its
with the touch to ne decoder
described in the National
Linear Integrated Circuit
Handbook. This system uses
the National LM567 which
h as h igh noise rejection,
immunity to false signals and
a ve ry sta b le ce nter
frequency. The 567 Phased
Locked Loop deco der was
quite ex pensive ($9.00 each)
un til they sprang up o n the
surplus market. Radio Shack
stores are now selli ng them
for $3.50 each, which is not
too bad. Seven of the 567s
are required for the decoder
and 3 SN740 2 quadruple 2
inpu t positive NOR gate ICs
are used in the to tal decoder
system. Fig. 1 ill ustrates the
bask tou ch tone decoder.
The com plete decoder at
presen t surplus prices can be
constructed for about
$30-$35.00_

The output (pin 8) of the
567 is normally " high" or at
a pote ntial of 5 vol ts. When a
tone is decoded by the 567,
the outpu t goes [ow or nearly
to ground potential. The
desired frequency to be
decoded is selected by the
10k pote ntiome ter attached
to pin 6. All of the 567s
decoding as a group activate
the proper 7402 gate and the
output pin of the 7402 goes
from a low to high state. This
lends itse lf well for driving an
NPN transistor which may
switc h whatever you desire.

I f you want just an
ind icator lamp for each
number that is decoded, an
LED may be turned "on" by
the NPN transistor with an
app ropriate curre nt limit ing
re sistor. I was fo rtu nate
enough to find a batc h of 24
volt, 350 Ohm relays with
four single pole contacts on
each relay . At 24 volts, they
required about 1 0 - 15
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11. 31 11. 2 )
14,5114.61
17,8117,9 )
1",011',#)
11 , 4) 11 , 7111 ,"1
12, 5 ) (2,8112,01
13, 6) (3.9) (3, # )

Press These Touch Tone
Pad Buttons SimulUlneousty

Fig. 6 is the regu lated 5
vol t power supply for the
basic tone decoder. The re lay
power supply depends on the
particu lar voltage relay you
are able to obtain on the
surplus market. With relays,
the power supp ly filtering
and regulat ion need not be
c ri tical. A simple bridge
rec tifier and fi lte r capacitor
shou ld be adequate for the
relays. Remember, however,
t hat the de output will be at
least 1.4 times the ac voltage
rating ')f the transfor mer with
the bridge/filter capaci tor
supply.

This system provides an
inexpensive touch tone
memory that can be ta ilored
to your requirements. The
next t ime someone threate ns
to turn the repeater off
through some "magic" com
binat ion of touch tone nu m
bers, your "el chcapo" calcu
lator will remember them.
You take it fro m there 
hi! •

•~o lio.
GflE EM

""
'"

C/SLAC'/
~

BLuE

Audio Frequency

697 Hz
770 Hz
852 Hz
941 Hz

1204 Hz
1336 Hz
14 77 Hz

Fig. 4. Pairs that may be pressed to generate single alignment
tones.

Fig. 6. Power supply.

Fig. 5. Touch tone pad wiring.

8U C'

O"~NG

than sol id state devices is to
compensate for th e wide
variety of calculators on the
ma r ket. Some of these
employ a positive groun d and
others, a negative ground
system. Relays may be wired
to e ither system without need
for a PNP or NPN type of
solid state switching device.
Check ou t your particu lar
keyboard as it may require a
common bus to all switches
or individual leads to all
switches. If in dou bt, wi re all
of the keyboard switches
sepa rately to the relay
contacts. Only keyboard
switches 1 to 0 wilt have to
be wired to the relays. * and
# relays could be used to
clear or add the calculator in
some clever setu p.

Fig. 5 is the sc hematic and
wiring system for the Western
Electric touch tone pad. This
is the configu ration used for
tuning up my decoder. The
500k pot is adjusted for
desired output.

and sensitive position for the
567. This procedure should
be conti nued throughout the
remaining tone decoders.

If you do not have access
to an audio generator, a
touch tone pad may be used
for alignment. (See Fig. 4 .)
By depressing the proper
pairs or combinations of
numbers on the touch tone
pad, you can create the
specific frequencies needed
for alignment (this may not
work on some newer pads).
Follow the same procedure as
that used with the audio
generator. Should you have
access to a fr equ ency
counte r, it might be wise to
test you r partic ular touch
tone pad to make sure it is on
fre qu enc y. It migh t be
especially " prudent" to do
this if the pad was given to
you or if you purchased it at
a special sale price.

The first set of relay
contacts on the 12 relays are
used to activa te L ED
readouts. The second set are
in parallel with the calculator
keyboard . The third and
fourth sets are for anything
you so desire. The main
reason for usi ng relays rather
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Fig. 2. Tone decoder drivers.
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milliamperes for reliable
closure of the relay. The
2N3053 N PN silicon
transistors drove these relays
nicely. No doubt you will be
able to find surplus telep hone
type or mili tary rel ays that
will meet these requ iremen ts.
If you don 't go the su rplus
route, the relays may cost as
much as $5.00 each. No
doubt some of the surp lus
houses in 73 wil l be able to
provide inexpensive relays.
See Fig. 2 for the transistor
relay driver system.

Each 567 tone decoder can
be "tuned" by either the use
of an audio signal generator
or a touch tone pad. The
desired tone frequency is fed
into the separate 567s while
metering pin g (output) of
that decoder. A fai rl y high
level of audio should be fed
in at fir st and the 10 k pot
should be varied until the
output drops to zero. This
will indicate that you have
arrived at the decoding
frequency . Keep reducing the
audio level and varying the
pot in small increments until
you find the lowest level at
which the 567 will detect.
This will be the most selective

Fig. 3. Decoder/calculator interco nnections,
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Bl"uce Brown WB4YTU/WA9GVK
4801 Kenmore Ave. -=1022
AleKandria VA 22304

Video
input

Audio
input

28

Simple

Amateur TV Transmitter
-- at a QRP price

Video
~__ modu lator

... board

- ........ Rf
output

c

Fig. T. 3{4 Woll A TV transmitter. (a) ,Hike input side; (b) output side; (c) internal view.



Ohms.
b) Do not clip off tabs

of D40 and D41 transistors.
Instead, bend tabs down as
shown in Fig. 1. Bend tab of
D4 1 do wn an d bac k onto
itself to prevent the tab from
protruding beyond the edge
of the PC board .

5. Solder 6", #22
stranded wires to ground, +,
and OUT on the video modu
lator board. Twist ground and
+ wires together. Solder 1"
long wires to ground and IN
at the other end of the board.

6. Solder 2Y1" length of
RG-1 88 to the output of the
trans mi tter b o ar d . The
R G - 18 8 shield le ngth,
soldered to ground of board,
should be as short as possible.

7. Using 3/16" standoffs,
:;4 screws, lockwashe-s and
nuts, mount the transmitter
and modulator boards to the
chassis.

8. Mo un t V ID (vi deo in)
and OUT (rf out put) BNCs to
chassis. Also mount p hone
jack, feedthrough capacitor
and two ground lugs using a
#6 screw, lockwasber and
nut. One lug is mounted
inside the case; the other,
outside.

9. Solde r s h ield and
center conductor of the
RG-1 88 fro m the transmitter
str ip to the OUT BNC. The
shield should be soldered
directly to the threads of the
connector and should be as
short as possible.

inside a portable TV camera
to create a self-contained
hand-held station. If placed in
a large R/C model airplane or
rocket, suc h a system could
provide some spectacular
pictures.

4. It is idea l for genera l
m o bil e applications (e.g.,
auto, aircraft) due to small
size and power consumption.

5. Low power consump
tion also lends itself to solar
powered operation suitable
for remote un manned usage
suc h as hidden transmitter
hunts.

Modification Procedure

1. Drill holes in PC board
and chassis using Figs. 3, 4
and 5 drill guides.

2. Construct, tune up and
test TX-432 transmitter strip
per manufacturer's instruc
t ions. Be careful that capaci
tors soldered to Ll -L6 do not
t o uch the coi l cans. If
necessary, insulate the inside
surface of th e cans with tape.

3. Lo cate coi l L1 1. Un
solder the end connected to
the +12 V dc line. Mount a
miniature insulated terminal
in the 3/32" hole provided by
Step 1, above. Solder loose
end of Ll 1 to terminal (Fig.
6).

4. Mount all components
to the video mod ulator PC
board as descr ibed in the
Nov/ Dec 75 73, page 42, with
the following exceptions :

a) R2 will be 100

•• n~! ••••
n' e!1~, ::

:: 5:51 e::;;:
II

Ii II II

- .....-, J
~

~

A •

Fig. 2. Performance curves {a" vertical scales uncalibrated}. {a} Linearity: top scale, video in;
bottom scale, detected rf output; 10 asectdtv horizontal; 3/4 Wotts out (ave .). {b} Frequency
response: top scale, video in; bottom scale, detected rf output; 10 usecktiv; 314 Watts out
[ave.]; burst order (in MHz) - 0.5, 1.5, 2.0, 3.0, 3.58, 4.2.
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tlon with an ATV repeater.
For example, W3A PI, located
3 miles from the WR4AAG
TV repeater in Alexandria,
Va., can send snow-free
pict ures to W31RL who is 45
miles away in Balt imo re.

2. The rig can be used as
an exciter for a 1 Wa tt in, 10
Watt out linear amplifier such
as the quasi-linear Motorola
MHW-710 power module.
(See Nov/Dec 75 73, p . 39,
and Motorola MHW-710 data
sheet #OS 5522 R2.)

3. It can be mounted

,~.....

It......

"'" ....

,..
L
r

" " ..0 • •••

S maller than a box of
spaghetti and costing

about $55 to bui ld, th is 3/4
Watt 3/4 meter ATV rig can
simul taneously t ransmit AM
video and FM audio on the
vi deo carr ier. The unit is
basically a VHF Engineering
TX·432 transmitter, wh ich is
collector modu lated using the
HR·440 video modulator
described in the Nov/Dec 75
73 (pp. 42·43). Good
linearity and excellent fre
quency response is achieved
as shown in Fig. 2 . Powe r
drain is approximately 350
rnA at 12 to 14 V de.

Applications

What can you do with a
QRP ATV transmi tter?
Possible applications include:

1. Operating as a primary
station rig, it ca n provide
snow-free pictu res over a 5
mile line -o f -s ight path
betwee n sta t ions using 10
dBd gain antennas and 2.5 dB
noise figure pream ps. Better
performance can be expected
in areas where inversion
layers are prevalent , such as
Southern California.
Especially effective operation
results when used in co niunc-

Fig. 3. TX-432 PC board drill guide. All dimensions in inches.
Foil side down; component side up.

Fig. 4. TX-432 chassis drill qutde. AJ! dimensions in inches. All
measurements from outside edge of chassis. Chassis is LMB
:::850. Guide not drawn to scale.
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T X·4J2 Transmitter k it is available from V HF Eng ineering for $39.95 (PO Box 192 1·7 , Binghamton NY
139021.
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Turn "L" (level) cont ro l o n
vi deo modulator fu lly cloc k
wise and "C" (contrast) con
trol fully countercloc kwise.
Connect a 12-14 V de, Y2 A
regulated power supply to the
+ and GND termina ls.
Connect a composite 1 V p. p
video signal to the VlD con
nectar. Monitor the rf output
o n a conver ted TV receiver.

14. Ad just C24, 25, 26
and 27 o n t he transm itter for
m ax imum power output.
Appro xi mately 1 Watt shou ld
be o btaina ble. Alternately
turn " L" cou ntercloc kwise
a nd " C" clockwise for best
p icture o n th e TV receiver .
You may have to readjust
C24-27. Do not set the con
trast too high or else sync
buzzing will occur o n the
audio channel. (As described
in the Nov/Dec 75 73, p. 40,
a separate FM receiver is
required to demodu late the
audio.] During t his tuneup
procedure you will note t hat
the " C" contro l affects o nly
cont rast while the " L" co n
tro l will affect both o ut put
level and cont rast. In general,
the higher t he o utpu t level,
the lowe r the cont rast. A
good picture at 3/4 Watt will
be possible .

Fig. 6. Modification schematic.
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Spec tra nics
1009 Garfield SI.
Oak Park I L 60304

EIeClro ni<: Supply
Hardware Store
Hardware Sto re

Jemes Electronics
P.O . Box 822
Belmont CA 9 4002
14 15 159 2-8097
Add 5% for po stage
$5.00 m in order

Hardware Sto re
Hardware Store
Hardware Store
Electronic Supply
St ationery Store
Stu Mitchell WAGDYJ
14761 Dodson
Woodbridge VA 22193

.17

.20
1.35

.05
1.35

.05

.05

.05

.05

.38

.40
2.35
(both)
Ppd

3.00

(Tuneup)
13. Connect the o ut put of

the rig to a wattmeter with a
dummy load o r through-l ine
wattmeter with an antenna.

.1'
.20

5 ..
1 ea
2
36"

1,,,
1,
1,
2
2,,

,

Unit To ta l

0" Cost Cost Source of Supply, 2 .50 Elec tronic Supply
2 .85 1 .70 Electronic SupplV
1 .37 RadiO Shack

1 1.62 Elec troni<: Supply

,
1 ..
5 ..

, ,, ,, ,, ,, .,- ,, ,, . ...... ,, ,

I ..:-.,,..-..~
rr"'-r'""..-r '-

" .. U N .....•••
0

• , s

Fig. S. TX-432 chassis cover drill gu ide. A ll d imensions in
inches. All measurements from outside edge ofchassis. Chassis
is LMB :::SSG. Guide not drawn to scale.

of L11) on t he transmitter
board.

12. Apply stick-on letter
ing to the case as shown in
Figs. 1,4 and 5.

Video modulator board parts:
1N400 1 Diode
100 Ohm pal, #43Pl0l $pei;trol
100 Ohm. 1/4 Walt. 10""
5k Ohm pot, .=.tJP502 Spectral
loOk Oh m. 1/4 Wan. 10%
82 Ohm, 1/4Wall , 10%
4.7k Ohm, 1/4 Walt , 10%
10k Ohm, 114 Watt , 10%
100 uF , 16 V de Radial
2N2222A
04007 {GEl
0 4107 (GE l

Descript ion

8·1/2 x 2·1/8 x 1·5 /8 Chassis; LMB -#850
UG· 1094 BNC Bulkh ead Co nnector
Phono jllck Bulk head Connector #274-346
.001 uF feedth rough cac : Erie 327·005
X5UO·l02M
Subminiature 2-56 insulated te rminal
Cambion =601·1531 115 pe r package .
$2.00}
2·56 nut and lockwasher for standoff
1/'1" 4-40 screws, lockwashers and nuts
3/16" long #4 spacer (2 nun may be used
for SPlICed
1{7' 6-32 screw, lockwasher, westrer & nut
#6 hole termil'\il l lug (ground lugl
#22 stranded wire
Stick-on lenering kit
Video modu lator PC boa rd ; etc hed, cut
an d drilled with RG·188 cable

01
R,
R2
R3
R4
R5R.
R7
C1,2
Ql ,2
03
0 4

5

Parts List

•
10

"12
13

•7
8

Part #,
2
3
4

10_ Solder a :#22 insulat ed
wire from t he feedthrough
capacitor to the +12 V de line
on the tra nsmitter board.
Solder the ground lug on t he
chassis to ground on the
board. Solder wires from the
phone jac k to mike in pu t a nd
ground on th e boa rd .

11 . So lder 1" input a nd
ground wires from the video
modulator board to t he VlD
BNC. Solde r twisted + a nd
grou nd wires from the same
board d irect ly to t he feed
t hrough cap and ground lug
on th e chassis, respectively.
Solder t he wire from O UT on
t he video modulator to the
insu lated terminal (one e nd

Required T uneup Tools

1.0.075" eresuc hek alignment toollG C .::uJM; 50.551
2. Phenoli<: screwdriver

Notes:
1. A 0 .5 Amp regul8led 1210 14 vott power source is reQuned_
2. The crvstat is a commercial standard. 20 pF in an HC-25 package. Erequencv is desired rf frequen cy
dIvided by 24,

Acknowledgements

I am gratefu l to Charl es
Spitz W4AP I, for providing
the TX432 transmitter st rip
a n d o t her needed com
ponents. Terry Fox WB4JFI
provided valuable suggestions
a nd test eq uipme nt used for
optimization o f t he modifica
tion design proced ure . _
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KENWOOD'S TS-700A finally fu lfi lls the promise
of 2-meters ... more channels, more versatility,
tunable VFO, SSB-CW and, best of all, the type
of quality that has placed the Kenwood name
out front.
• Operates alt modes : SSB (upper & lower).
FM , AM , and CW
• Com p letely solid state circuitry p rovid es
stable. long last ing , t rouble-f ree operat ion

• AC and DC capabili ty . Can operate f ro m
your car, boat , or as a base station th rough
its built-in power supply

· 4 M Hz band coverage (14 4 10 14 8 MHz)
Instead of the usual 2
• Autom at ically switches transmit frequency
600 K Hz tor repeater operat ion . Just d ia l in
your receive frequency and the radio does
the rest . . . Simplex repealer reverse

• Or do the same thing by plugg ing a s ingle
crystal into one of the 11 crystal posi t ions for
your favorite channel

• Ou tstanding freque ncy stability provided
th roug h the use of FET-VFO

• Zero center d iscrim inator meter
• Transmit / Receive cababi li ty on 44 chan nels
w ith 11 crys tals
• Com plete w ith microph one and bu ilt-in
speaker
• The T$ -70 0A has been thorough ly field
tested . Thousands of units are in operation
throughout Japan and Europe

The TS-70 0A is available at select Kenwood
dealers throughout the U .S . For the name of
your nearest dealer. please write .

KOfUnxi . . . ptJ«$df(T lif t/llldlnJf f lldi "

/!CP.I TRIO-KENWOOD
'i:p COMMUNICATIONS INC.

116 East At ondra I Gardena , Ca l iforn ia 90248

CfJ TS-700 A
!..g1pecifications
TRANSMIT/RECEIVE FRE QUENCY RANGE,

144 148 MHz
MODE, sse. FM, CWoAM
RF OUTPUT, CW, FM; more (han lOW output.

AM' more than 3W output SSB: mor..
(han 2r:1'N DC input

ANTENNA IMP(DANCE: 5011 (unbal,,,,ced)
CARRIER SUPPRESSION B..n... It>an 40 ee
SIDE BAND SUPPRESSION Ben", '!>on 40 d B
SPURIOUS RA(>IATIDN t ..n ~n -60 db

MAX FREQUENCY DEVIATiON (FM); ::!: 5 kHz
REPEATER FREQUENCY SHIFT WIDTH'

600 kH z
TONE BURST TIME 0.5·10 'leG
MODULATiON Balanced rnoclula(oon to< SSB

V..",ble feaclanu t.eq......,~ ..." tl tor fM .
low ~' rnoclulatoon to< AM

MICROPHONE: Dynamoc: moe'"""", ...~
AUDIO f REQUENCY RESPONSE 400·2600 I-tz.

...,IhIn -9 db
RECEIVING SYSTEM sse. CWoAM SonKIe·

supe<t>ei~odyne, f M, Double
1<.OP'"""""'<>dyne.

INTERMEDIATE fRE QUENCY' sse. CWo AM.
10 ,7 MHz. FM l si IF 10 7 MHz 2nd If;

4 55 kHz
RECEIVING SENSITIVITY' sse. CWo SIN = 10

dB Of eene- al 0.2s,.V 20 dB noose
Qu'et,ng =less lIlan O,4pV AM' SIN =
10 dB 0< ben", al IpV

IMAGE RATIO Bell.., l han 60 dB
IF REJECTION Bette' Ihan 60cIB
PASSBANOWIOTH: sse. eN. AM Mo,.. (han
2 4 kHz al - 6 d8. FM: MOf.. th on 12 kHz .1

-6 ea.
RE CEIVER SELECTIVITY; sse,CWo AM: l ..n

(han 4,B kHz a( _60 d8. f M: tess tha n
24 kHz at -60 dB

SQUEtCH SENSITIVITY O,25pV
AUDIO OUTPUT: MOt.. Ih:an 2W al 8lJ Io.od

(10'1> d ..to.hon)
RECEIVER lOAD IMPEDANCl 8U
f REQUENCY STABILITY WI"'''' ~ 2 kKz du.ing

one!'ou, afl", one m,nu~ 01 ..a,m,up.
and .,""n150 I-tz dunn• ..-.y III m,nul..
per"", "-"aft...-

POWER CONSUMPTION, T, .......,t..- 95W
(AC 12OI22OV). 4" (DC 138\/). ma o
R_mo<le (no ,.,... ~ 4 5W (AC 1201
22OVl. O BA (DC 138V)

POWER REQUIREMENTS AC 120/ 220V
50160 Hz OC 12,16'0' (13 8'0' n ,..,...."""")

DIMENSIONS 278 (W) . 124 (H) . 320 (0) rnm
WE IGHT II kg
SUGGESTED PRICE $700 00

. "



32

.' .



Bruce J. Brown WB4YTU/WA9GVK
4 801 Kenmore Ave. , A p t. 1022
Alexandr ia VA 22304

Amateur TV

Receiving System

-- some of what you wanted to know

Jno< 0"'".......~

ADD END UM
Blonder-Tongue

UHF·to·VHF
Conver ter Modification

A modi fied commercia l
UHF-to-V HF converter co n
n ecte d t o the antenna
terminals of a standard home
TV tuned to an unused
cha nnel between 2 and 6 is
the simplest and most effcc 
t ive means for receiving a fast
sca n amateur video signal.
The lowest freq ue ncy nor
mally tuned by a co nverte r is
about 460 MHz; therefore,
modification is required to
enable the conver ter to tun e

doub ly w or thwhi le since
these co mpo nents will also be
used when you're read y 10

tran smit ATV . Try to get
your antenna up as high as
possi ble and away from
nearby obstruc t ions including
trees. When cond itions are
right, don 't be surpri sed if
you get some good ATV
DXl

,,--"h'DC .' _ ._.. ..-.

<L" 4 10- "0·'4 ....
0 .0.0'0 2 '

In addi tio n to providing a
pict ure , th is co nfigurat ion
will a llow audio to be heard
on the TV recei ver only wh en
the receive signal employs 4.5
MHz subcar rier audio (FM
audio locat ed 4. 5 MHz above
the video car rier) . Inciden
tally, thi s is the o utpu t
for mat used by an AT V re
peater . Wh en o pe ra t ing
simplex and receiving a signal
using an audio-o n-the-vi deo
carrier format, a separate F M
receiver must be used to pick
up the audio . Low cost
recei vers fo r this purpo se
include the VHF Engineering
RX432C kit ($79.95) or
surplus Motorola UHF Pocket
Pa ger (under $40). The
ant enna of these receivers
could be a sho rt piece of wire
wrapped aroun d the preamp
output cable to provide signa l
cou pli ng from the large
antenna.

Keep in mind that yo ur
investment in good t rans
mission line and an antenna is

Fig. I . Recommended A TV Receive Configuration.

These design goals were
established at the outset wi th
one overall consideration in
mind - that is, to make it as
easy as po ssibl e for people to
receive ATV .

Based upon these goals
and aft er considera ble testing,
suc h a syste m has been
develo ped and has proven to
be successful. Fig. 1 sho ws
the co nf igurat ion and Table 1
l is t s re c ommended co rn
ponems, costs and sources of
supply. Specific bra nds are
stated in lieu o f pro viding
only gen eric names. Th is is
necessary since performance
varies grea tly fro m product to
product. For exa mple, a
Radio Shac k UHF-to-V HF
conver ter, wh ich performs
well for co mmercial broad
cas t recept ion, is a bummer
for ATV work. It should be
emphasized that the Metro-
vision ATV Club is a non
profit group and has no
fina ncial t ies to any o f the
com panies mentioned. The
recommenda tions are totally
object ive and based up on 2
years of comprehensive on
the-air tests. Fu rth ermore,
the equi pment recommenda
tions pertain only to opti mal
recept ion o f wideband TV
signals in the 3/4 meter ba nd
and may not necessar il y be
the components desired for
receiving ot her signa ls such as
narrowband FM or moon
bo un ce.

B ecause of prac t ical and
regulatory considera

tio ns, a mateur television
(A TV) transmitted power
levels must be considerably
lower than tho se rad iated by
co m me rc i a l b r oadca st
stat ions. To attai n reaso nably
long operati ng ranges , the
ATV receiver must compen
sate for what the transmitter
cannot do. Th us, it must
exhibit a considerably grea ter
sensitivity than that required
for broadcast reception.

An increase o f o nly 3 dB
in receive r sensitivity can
make a noticeable improve
ment in picture quali ty . It is
therefore importa nt 10

squeeze every last dB out of a
receiver system - and getti ng
those extra dB at 440 MHl
is far more di fficu lt than o n
the lower frequency bands.
Nevertheless, through proper
compo nent selection, a h igh
per formance a nd reasonably
priced receiver is a reality.

Throughout the past t wo
years, the Mctrovlsion Ama
le u r T e levision Cl ub of
Grea te r Washington D. C. has
bee n exam ini ng n umerous
components and configura
lions in an effort to engineer
an ATV receiving sys tem with
the following character ist ics:

1. Excellent sensi tivity.
2. Reasonably lo w cost.
3. As many off-the-shelf

and readily available
componen ts as possible.
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Olr$Cl'iption

l. Antenna

KLM 4204 70-14. 5 Ieet , 4 It., 13.7 dB tso gain
m-

KLM 420-450·27, 10 feet, 7 .SIbs;, 16.7 dB iso gain

Wi th either an tenna, use balun: KL M 1 :1 Balun

Notes: 1. Use correct antenna p olar izat ion
for your area.

2 . Mount antenna high enough to clear
nearby obstructions including trees.

3.2 antennas may be slacked together
for additional 3 dB gai n.

II . Transmission Line

FX 12-50H , 50 Ohm, 'I> inch outer conductor ,
insulated. m in . bend ing rad ius - 5", appmx.
1.9 dB loss per 100 f eet at 440 MHz.

Connectors for above cable
a. N female, #20-654
b. N male, :tz2-654
c. UHF female, :::::e&654
d . UHF male,~54

- or-
FXCC12·50H same as above bot corrugated
outer conductor ; considerably more flexible
and easier to work w ith.

Connectors for above cab le
a. N female, #20 -500
b. N male, #22-500
c. UHF f emale. #66-500
d . UHF male, #68-500

Note: AG-B cable can be used for runs up to
50 feet. Meawred 1055 :!! 3 dB150 feet
12 dB worse than hard l in el .

1975 Cost (Subject to change'

$21 .95 + postage

$39.95 +p ostage

$ 13.95 + postage

$ .68 ,foot

$ 6 .50
s 8 .50
S 6 ,50
S 5 ,50

S ,90/foot

S 8.25
s 8.25
$ 8.50
S 7.00

Source of Supply

KLM
17025 Laurel Ad .
Morga n Hil l CA 95037

(408 ) 779·7363

Phelps-Dodge Cor p.
Route 79
Marlbor o NJ 07746

(2Q1) 462·1880

" " " .'.. .. :l., ". ."""".-, .',, ••, " ..., .'. ,"•,
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BTX·999 Schematic. BTX·/// ond 666 ore similar, • • • •.,.. .~....,

down into the 420-450 MHz
amateur band.

Con sid ering sensruvny,
stabil ity, and cost, the best
converters for amateur use

Fig. 2.
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a re th e Blonde r-Tongue
BTX·111 , 999 and 666. Al l
of these uni ts can be modi
fied using the same procedu re
as follows (see Fig. 2) :

1. Remove six screws fro m
back and pull off channel
kno b from front.
2. Spreading ou t top and
bottom of plastic case,

push out chassis by apply
ing pressure th rough rear
rectangular opening.
3. Locate C1 on top of
chassis (see Fig. 3). Gently
turn clockwise as far as it
will go. You have now
changed the t unable fre
quency of the un it down
into the amateur band.
4. From underside of the
chassis locate Ll (see Fig.
4 ). It is a semicircu lar st rip
of metal located in the
center of three sect ions
along the main tu ning co n
tro l axis. Locate the point
where Ll connects to L2.
(L2 is two short parallel
wi res running betwee n the
center and rear sect ions.)
Solder a 2-8 pF subminia
ture variab le capacitor
[e.g., Eri e ccramic) in elec
t rical parallel wi th Ll 
o ne lead of the cap con
nected to the Ll -L2 junc
tion point and the ot her



111. Tunable 3/4 meter bandpass filter; Construction
details in ARRL Amareur Radio Handbook or
VHF manual

Note: Filter great ly improves re cei ve p icture
qual ity t hrough reduction of out-of-ba nd
no ise including commercial 4 50·470 MHz
service and UHF b roadcast T V signals.

IV. Preamp; Ja nel # 432PA, comes fully bu ilt in
chassis with BNC connectors. Requires 1 2 V
dc@ 10mAfilteredpower supply (e.9.,
Latevene #99F50742, $ 10.95)

V. Modified UHF·to-VHF converter, Blonder·
To ng ue . Any of tile following will WQrk:

a. BTX-666
b. BTX·999 (Same lIS 666 bu t has fine

tuning control and cha nnel light )
c.BTX-l 11 (Sa me as 999 bu t has po st

amp, ex h ib its slightly better performance
than ot her two if preamp is no t u sed.
If preamp is used, as IS the case 95% of
the t ime, all give equal performance.)

Notes. 1. See Addendum lor modification
procedure which is identical for all
u nits.

2. Make su re conver ter has a brown
care. Earlie r ve rsions wh ich were
unstable used ivory cases.

VI. Unmodified Home T V Receiver

Notes: 1. Connect o u tput o f co nverte r to
VHF antenna terminals o n T V set.

2. Tum channel selector to any unused
channel between 2 and 6.

About $5.00

$33.00 post pa id

520.00 apprc xtrnatelv

523.90
$33.70

Local electronics diu.
and hardware store

Janel Labs
260 N.W. Po lk Ave.
Corvallis OR 97330

(503) 757-1134

Latevette Radio
111 Jericho Turnpike
Syosset, L. I. , NY 11 791
(516) 921-7500
Stocks only BTX-l1 1
(18F1 8 319)

Table 1. A TV Receive Configuration Component List.

(wall
rear
th o

easy

lea d to grou nd
be tween cen te r and
sectio ns). Position
capaci tor to permit
access for adjustment.
5. Drill W' hole in the
bottom of plastic case to
allow access to the capaci
tor after the unit has been
"buttoned up."

6. Place t he chassis back in
the case along with the six
screws in the rear and the
kno b in the fro nt.
7. Connec t the an tenna
transmission line (from the
T/ R relay or preamp) to
the UHF ANT terminals of
the converter. Connect 300
Oh m twi nline between the

converter 's T V se t
terminals and the VHF
antenna terminals of your
TV receiver. Connect your
exist ing commercial broad
cast antenna to the VHF
ANT terminals on the con
verter .
8. Tune you r TV set to an
unused channel between 3

and 6. Pl ace converter
fro nt pan el switch in UHF
position. In general, the
a rna teur band will be
found between channel
pos itions 14 and 20. Using
a non-metallic screwdriver,
adjust the capaci tor for
best picture. It need only
be adjusted o nce. -

Fig. 3. Fig. 4.
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14D2SM
HAND HElD
2.5 WATT

TRANSCEIVER
144-148 MHz

FEATURES

1402 SM
• 6 C h~nne l

DCNtation
. l n d l " l d u al

Trimmers on all
TX /RX C rYi l illi

• A ll Crystali Plug I"
.12 KHz Ceulmh:

F ilte r
• IO.1 I F lind 45 5

KC IF
• . 3 Microvolt Sen

i lllYlt r, f or 20 dB
Q uiet " II

• Weig ht: 1 tb. 14 oz .
le u Batte ry

.S· Me t lllr/Ba tiery
I n d l~to r

• Si",. 1/ . Jl 1 7 / '
x.2 7 /1

o 2.5 Watts Minimum
Output . 1 Z VDC

• Current Drain RX
1 4 MAo TX 500 M A

• Mlcroswitch M i k Ol
Sutton

• H it h I mpacl
Pin tl e case

Shown With
Optional
Touch-Tone Pad

1405 SM
.6 Channel

Dpe'lItlon
• 1"(Uvldu.'

Trimmers on illl
T X / A X Cryltall

• A ll Cry51,ll Plu g In
.1 2 KHz Ce ' iI"'; c

Fllte.
'10.7 I n d 455

KC IF
• . 3 Micr ovo lt Se n

sitivity fo, 20 dB
Quieting

• Welg h l : 1 lb. 1 4 OZ.
lUI BI Ue ry

• Batte ry In d ica tor
• Size: • 7 / 1 II 1 3/.

x 2 7 /1
• 5wltC:llilOle 1 .. 5

Watts Minimum
Output . 12 V De

• Current Orilln : RX
1 4 MA TX 400 M A
l lw) 900 M A ( SWI

• Mlc r o li w llch Mi k e
B utton

• Unbrukilble
L ell iln e Cue

Can be Modif ied
fo,

MARSor CAP

10 Day
Money Back
Guarantee

.----,

14D5SM
HAND HELD

5 WATT
TRANSCE IVER

144-148 MHz

SPECIAL
ON EACH

RADIO
INCLUDES:

Flex Antenna

52/52
Simplex Xtal

90
DaV

Warranty

TO: WI LSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103, (702) 739-1931

SUMMER SPECIAL DIRECT SALE ORDER BLANK

EXPI RAT ION DATE _

CARO# _

_ TTP @ $49.95

_ XF1 8 $9.95

_ TX or RX XTA LS O S3.75 ea.

_ FACTORY XTAL INSTA LLATIONI
NETT ING {I S7.50/Radio

ENC LOSED IS D CH ECK
O M C

D M ONEY ORDER
D BAC

,

NAME _

ADDR ESS _

CITY

STATE Z IP _

SIGNA TU RE :-:::=:-::::::-:::::::-::::-;::;:::-;:::::::::::-::::::::-;::
SH I PPING & HANDLING PREPAID FOR SUMMER SPECIAL

NEVADA RESIDENTS ADO SALES TAX

n VALI D ONLY MAY 1 THRU 31,1976



•
"FACTORY DIRECT ONLY"

90
D. y

Warrant y

10 Da y
Money Back
Guarantee

FEATURES

1. 2C o...n.l ~ion
2. One prioritY 0........
3. s....."'" 1 .... 10 WMts Out
C. 10 .1 Monolithic Fill.. Irwt. l*l
5 . "55 KHz Cer.mi c Filt..
6•.3 Mi,..ovolt S.....ti.itv lor 20 d B Qui.ti"'ll
7 . Nu....i.,.1 RMd-out 0 " Mel> CM I
8. Built ·i" AdjuN bl<I " To ... Bunt" 0 0.

9 . Front P....I " To ... Bunt" Control
10 . Acaoptl Willon 1C02 110 l C05SM XU"
11 . Incl-..l Tn m.... c.peri1on t .... bot h T X f R X
12. _.c Front End
11 ......... R_....
le. H..h \/'SWR Pto_ion Circuit
15. R_ Polllm y Prot_ion Circuil
16. NBF M · 15 KH. CMN>el s.-. tion
11. Built·in S_k..
18. ht.....l S ...
19. Dyn.mic Mi,..opho Inelud-'
20. Mobi l. Mount ing Sr lncluo.d
21 . Qu.... Diocon_ '0_ e.t>1e
22. Fu q UMCV Rto..... , .....U 8 MH.
21 tl>lo'W .. 2>lo" H .. 8%" 0
24. w.;,M; 5 >lo IbI.
25.~ R.quir_a;

Sour., 115 \/'OC :l: 101l.
R. .....' .'5A
T••nsmil : 2 .6A I1OWI•.1A n WI

SPECIAL INCLUDES:
A. WILSON " WE-224"
B. MOBILE MIKE
C. MOUNTING BRACKET
0 .146.52/52 SIMPLEX CRYSTALS

SUMMER SPECIAL on
Wilson Hand Held 220 and 450

ACCESSORY SPECIALS
S P E C IA l.

O E 5 C II I,.,.,ON P~ ICE

Bel BATT E RV CH""GEI! '".n
BPI 10 EA. Alt GOULQ

N ICAD TT IUl llS .•. 1 0 .n
BT l IX T TTI_"

TIU' '' ••••••••••.•... ' .00
Lei LEA T H.." CASE

U OI • • • • • • . • • • • • • • • • I ,n
I.e! L EA TH Ell CASE

1.05 .22112.4502 •••••• ' .IS
S M, 5~"'KE II "''-;11 POR

E A R L Y MOD EL U 02
• piN CO N NECT O II , •• . 2 • .15

' M, S P E A K E R " 'I<I ,"O R
ALL NEW "' ,",N O H E L D S
W ITH RO U N D 11'110
CO N N II:CTO A •••••• . ' • •n

Tl·l 5U..... UD' B u: TON£
I ..CO O I: II
INS TA L LE D •••••••• . " .n

T Tl' T O U CK-YONE ..AD •••• • ' .11
INST ... ...L.ATION AT
TIME 0 1' "'AOIO
"UIOICI-IA5E . • • • • • • • • • " 'UI:
, N S TALLA TI ON A T
" A T ER D AT E , ADO ••• 15.00

X " ' 1 '0. 7 K C MONOLITH IC
l(TAL "ILT EIl . • ... • . ' .n

C IIV STALS
TIC 0< RX
ICo on w.ne,
0"'''1 ,J.n

B C·1 BATTER Y CHARGER

1. 4502 SM

2 . Fle x Ant enna
3.446.00 Sim plex Installed

IN CLUDES

USES SAME ACCESSORIES AS 1405

SUMMER SPECIAL

4502 SM
FREQUENCY RANGE 420 - 450 MHl

• 6 ChO " " . I O"".Uio"
• In Oi. IOu . 1T<lm m... 0 " oil Tll /R X e . ,oto' .
• All e .,,1I.10 Plu s , ..
• 12 IU e••om ic Flit••
• l1.4 45$ KC ' I'
• . 3 " icr o . oll Se..,;U.it, •.,... 20 as Qw lo.....
• W. 4 "1, I 10. 14 oz. 10.........,
• B , lndlcalo.
. 5 : 1 7/1 • I 3/•• 2'/1
• Swll ....O.. 1 .. I .• W. '" Ow'out

• UVOC
• Cu.....1 O••i .. , RX 14 M A. TX 500 MA
• M icrOl wl ldi Mik. Bulln n
• U n b...k ob" Uu" . Co ..

2202 SM

I NCLUDES

1. 2202 SM
2 . Flex Antenna

3 . 2 23.50 Simp lex Installed

SUMMER SPECIAL

$239 9 5

.6 e non n. ' O o••ol io n
• I"O,. IO u", T'I ... m ..1 0 .. oil T ll f RX e" "010
• All e . "lIo" Plu g In
• U KH. e ...... le Fi' I• •
• 10. ' . "d. n K e IF
• . ,J Micro.o lt $enol U.", f o. 20 as Q u . U...
• We.,,,, : t '0 . t 4 d • • .... IIU' ••"
• , '''OOU'o'
. 5 :1"1.11/4. 2"1
• 5wilelo._ I .. 2 .5 WolIl OulPu l

. I 2 V OC
• eu"'''1 0 •• ''' : R ll 1 4 M A, Tll sao MA
• Micro . w il cfl M ,k . BullOn
• Un O...UO" uu". Co..

USES SAME ACCESSORIES AS 1405

FREQUENCY RANGE 220 - 225 MHz



J. K. &ch
Ivy HiJI Road
Walden N Y J2586

Glass Arm
-- the dreaded CW man's disease

T his is the age of the
Natterer. SSB, FM via

repeater, Teletype , slow scan.
And a little bi t of Hand Mod
ulat ion, mostly confi ned to
Novices and old men.

Nearly all the old men use
an electronic kever of some
sort, usually a very complex
sort. A very few use t he
mechanical Vibroplex. None
use a hand key , so far as I
know. Only Novices usc
them, and in most cases,
pretty badly. This is a pity,
for the fluen t use of a hand
key is less a skill than a
knack. In any case, the art
has long since been lost.

There are any number of
books that tell you how to
hold and operate a hand key.
Every book on learning code
does, whether it's the Army
Traini ng i\tanual or those pro
duced by various magazi ne
and boo k publishers. They
tell you everythi ng but how
to send, as long as you like,
w ith out ac q u iring Tele
grapher's Paralysis, or " Glass
Arm." Either they never
heard of it, or think it wiser
to leave the question alone.
While very few of us use keys
much, it is nevertheless a very
useful and important skill.

The QRPP boys climb
mountains with their two
pound CW tra nsceivers -
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besides VFO-buffer, FET,
four transistors and an K , the
thi ng has to have a solid state
keyer which is even more
complex than the unit it
serves. How nice if a small
mechanical key - homemade
- were mounted on the clip
board used for copying. Or
even one of those Japanese
dollar keys th at have been
kicking around for the last
twe nty years . Compared with
the "good" solid brass tele
graph keys, they never induce
a "Glass Arm" - whil e the
"good" o nes will. So, the
Japanese ones no t only save
mone y, weight, battery
power and bu lk, but they also
save arms and improve
sending, too.

It helps In your FCC
examination if you can send
properly. Only one in ten, or
so, fail beca use of sending,
but even that is too much.
Th e st raig h t keys arc
mounted o n each desk where
ca ndidates sit. They arc
easily adjustable, and are
usually left in some wei rd
setting, such as with a half
inch contact spacing.

T h e receiving exam
eliminates many of the appli
cants, so that the examiner
has only a few to watch, as he
prepares to listen to each one.
As each hopefu l adjusts the

key t o hi s li king, the
examiner makes bets with
himsel f about who will fai l
and who will pass. He gives
each applicant a paragraph
out of a manual to send.

It is easy to tell if you
passed. The exami ner does
not congratulate you and
shake your hand ; he listens to
you r four or five Vs and the
f irst two or th ree words, and
says, " Tha t 's enough." You'd
li ke to finish the paragraph
but he won 't let you. From
the first two or t hree words
he knows that you could send
for fi fteen minutes wi thout a
mistake if allowed. He knows
telegraphers; he 's one himself.
If he lets you send two
sentences, you may scrape
by. Half a paragraph only if
he thinks he can fi nd therein
some excuse to pass you.

Receivi ng, of course, is an
entirely di fferent matter,
requiri ng different skill s. It is
very definitely harder, as any
ham knows.

In sending, there are two
schools of thought about the
management of elbows: on
the table and off the table. If
you embrace both, the key
must be mounted on a board
with a non-skid surface, so
that it may easily be moved
as required.

A hand key requires com-

plete cont rol. The hand must
be easy and rel axed, but st ill
in ful l co nt rol of everything
the key-lever does. Do not
depend o n the ret urn-spring;
its function is to keep the key
open whe n idle.

For your first practice
session (of course you have to
prac tice, but not for long) the
key ret urn-spring should be
removed entirely. Put the
spr ing in a glass jar so it
doesn't ge t lost.

Now, in orde r to send, you
have to " pump" the key
button up and down , hold ing
it between forefinger and
thumb. It is just as impo rtan t
to lift up as to press down.

A very good exercise is a
long, slow series of dots. It is
even better to t ime th is by
saying aloud: " Dot, uh, dot,
uh, dot, uh," making the
mark (dot) and space (uh) as
nearly the same length as you
can. When you get into the
rhythm of it, it 's easy. Bu t
don't speed up.

Sill y as it sounds, this
exercise will do a lot for you .
Do it only unt il you begin to
get tired of it, then qui t , put
the spring back in and send
normally for a while. Do n' t
push it. Next day, the same.
When the dotti ng gets easy,
the n you don't need it any
more and can forget it.

You will discover some-
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thing : You won 't like the
spring as sti ff and heavy as
you did before. Not really
light , but not heavy at all.

One precaution: Don' t let
the family or friends hear you
going " Dot, uh, dot, uh,"
because they' ll think you're
going do tty.

On ly yo u ca n tell how
much it has helped your
sending. It will be less
" choppy" a nd "i tchy " than
before. And you will develop
a sense of t iming that helps,
not only wi th hand-sendi ng,
but also wit h many keyers.
You won't need any "se lf
comple t ing" feat ure, because
you will be the boss of the
keyer, no t its vict im. I have
seen a keyer shake a man like
a dog shakes a rabbit - a
nervous phenomenon we'll
come back to later. Learn to
send even dots. It takes less

than ha lf an hour, spread over
the week, and yo ur sending 
even o n a print er keyboard 
will improve. And be easier
and more fun.

After dotting, dashing is
even easier. Again you time it
wit h words or syllables: "Da
da dash u h dot uh dot uh dot
ha ha ha da da dash uh da da
dash uh da da dash ha ha ha
da da dash uh do t u h da da
dash uh da da dash." Boy ! 
what a way to wri te it ! The
da-da-dash is all mark, key
down, of course. It ti mes the
dash as equal to three dots
ru n together, as it shou ld.
The "uh" is the un it space as
before.

Now, we need a word
space. "Uh uh uh" sounds
like admonishing the cat, so I
have substituted the friend lier
"ha ha ha" as a three-u nit
space.

-

Of co urse, you can sub
sti t ut e French or j apanese or
whatever , and in any case you
don 't have to practice this
long. You need the pract ice
o nly so long as it isn 't easy.
when it is, you have gra d
uated. Don' t make work o ut
of it - do it for fun, and see
how fa st y o u r send ing
Improves.

I have emphasi zed slow
sendi ng - slo w and even,
with dot s and un it spaces of
like weight - because th is
prevents a jittery, chop py
style which is hard to read
and murder o n the fist. It
sounds a little heavy, but
yo ur dots never " drop out."
And when yo u take yo ur
exam you will find tha t the
black , cast iron Beast from
Hell with the o il cup o n top
of it (which the exami ner
wo n't let you look at) is

adjusted to send per fect code
- not that stuff on tapes and
records, and even on the air.

A very good check is to
watch your plate millia m
meter - you do have one,
don 't you? - or, for practice,
send into your ohmmeter.
Do tt ing sho uld read exactly
half the key -closed val ue, if
you dot at reasonable speed.
In the o ld days, telegraph ers
used to adjust their bu gs th is
way, using line current as a
guide.

If, in spi te of everything
(and I won't believe this) you
still jitter and suffer from
nerves when you send , a good
stunt is to weight your key.
Now yo u know what the
pho tograph is abo ut! I used a
can of meat beca use metall ic
lead is po isonous, hard to
handle, and more expensive
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t han the cho icest cuts of
meat . Any pound weight will
do. A pint of milk, a pou nd
of meat - anything. And it
won' t be wasted - fasten it
o n the key tempo rarily,
pract ice a wh ile, letti ng it
slow and steady yo u down,
and then eat whatever it is fo r
lunch. I did, yeste rday .

The British have under
stood heavy keys for a long
t ime, whil e we laughed at
them . We co uld send twice as
fast with o ur light telegraph
keys , whi le they used a key
you gripped with a fist and 
it seemed - pumped water
with. We laughed, but d id
you ever see a Limey Sparks
wit h a glass arm?

Again, try to prevent your
f rie n ds fro m seeing the
weighted key, bu t if they do,
shrug and laugh along wi th
t hem. Wh ich o f yo u is
learning the most, and who is
laughing when he could be
learning? You're earning yo ur
opi nions . Let them have their
fun.

Sa far I haven't mentioned
the "tapping" tech nique.
There was o nce a popu lar
radio organization of " A- l"
guys called " I Tappa Key."
Do you know who taps keys?
Old telegraphers with glass
arms and their imitators,
that 's who.

It seems sti lted and preten
t ious (and inftexiblcl) to sit
down wit h your feet flat on
the floor and send with a
hand key, using the edge-grip.
This is very much like the
Palmer Penmanship Method
which we Faithful Old
Fell ows learned generations
ago. And th is is no accident.
If you writ e a lot by hand,
yo u either usc it, or your
hand cramps and you wi nd
up writing an illegible scrawl.

Besides, ed itors demand
typewritten material, and for
good reason.

While I write like a doctor,
I can send with a hand key as
long as I want to - with very
few errors. And with a Bug,
and with any solid sta te
keyer.
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I had a buddy once , who
got himself a glass arm. He
could no t send even o ne word
with his right hand , so he
switched over and relearned
to telegraph with his left. It
was just a matter of time
before the left went too, but
he got himself promoted and
didn 't have to telegraph any
mor e. So there is a remedy,
but avo idance is the best
policy.

And this is easy . The
secret is in the key adjust
ment you loosen the
"trunnions," or the t ightness
of the needle-and-cone bear
ings on each side of the key ,
until you can shake the key
lever from side to side. There
must be as much side-play in
the lever as there is up-and
down motion between the
key contacts. That's all there
is to it.

You won 't believe th is.
That 's a ll right; I didn' t
believe it either, until I
proved it through experi
ment . The do llar key I men
tioned earlier has no side
adjustment. Either it has
cyli ndrical ears that poke
through holes in the U-shaped
mount ing bracket , or it has
con ical cars which shou ld be
ground into cylinders. Never
mind the sloppy feel ; you r
arm is more important than
anyone's opi nion. You need
tha t slop, wha tever key you
usc.

Probably you have a good
solid brass key with side
adjustments. Well then,
unscrew the side screws and
lock the m at the poi nt that
you can move the lever side
ways the same amount that
you pu mp it up a nd down. It
will feel " funny," but send a
few minutes - at least a
paragraph. If you can keep
going, do so.

Now adjust the key up
snug. Not to binding, or wi th
noticeable friction; just
barely enough to prevent
side- motion. Now send, and
sec how your ar m feels. Does
it begin to t ighten up, and do
you begin to make errors?

Loosen the key. You may
need a couple of sessions to
convince you, if you are on
the stubborn si de, so there is
no need to risk your arm
wh ile you decide. Bu t the
arm, and how it feels, te lls
the story. Stubborn or no, I
know how that key ad just
ment will wind up! You will
never send with a ti ght key
again!

So much for the pract ice,
now for the theory: O ur
grandparent s used to ex plain
any number of things as being
the result of "nerves." The
trouble with one word ex
planat ions is t hat they don't
lay it out for you. In th is
case, though te legraphers and
doctors alike kne w perfect ly
we ll t ha t T e le grapher's
Paralysis was a nervou s co n
diti on, onl y th e more
observing saw any con nection
between a tight key and a
glass arm. And even they
hadn 't the least notion ho w
such a connect ion might
work.

The first clue came from
the work of H. S. Black, of
the Bell Telephone Labs, who
inve nted negative feedback
amplifiers in the thirt ies. To
him the inventi on meant
stable telephone repealers,
and high fideli ty at less cost.
But to physiologists, experi
m ental psyc hologists , and
other researchers into the
living body and its operation,
it offered an explanation that
had been lacking before.
When you put your hand out
to touch something, how did
the hand stop where you
wanted it to? Feedback, by
various paths , was a concept
that fitted all th e observed
facts . It simplified expla na
t ions; it pred icted results. The
idea that someth ing caused
by the original act ion that
opposed and cont rolled it was
new and exciting.

I have two pocket calcula
tors. One has a keyboard that
clicks under finger pressure,
like a typewriter key. The
othe r keyboard has keys of

the conductive plastic foam
type. And be it ever so
bou nceless, I don' t like it,
because it feels just like
ste pping in a cow-clap. It is
just mushy ; the ot her key
board lets my fingers know
when to stop pressing, with a
clic k that is felt as a vibra
t ion . Exp ecting this, I
ac tually crac ked the circuit
board on which the mushy
keys were mounted, try ing to
make them react as expected.
I had to cement another
board o nto it to prevent
breaking the printed connec
t ions.

Also, I worked for a t ime
at a broadcasti ng sta t ion as a
transm itter operator. The rm
off buttons controlling the
circuit breaker for the high
voltage were of th e industrial
type. They were spring
load ed and all that, but had
absolutely no follow at all.
Everybod y hated them - yo u
couldn't tell anyt hing by feel.
They gave a disconcerting
impression of anticipating
you, as if they o perated while
you were only thinking about
pus hing them.

Ask any target shooter
what a bad trigger pull will do
to his scores.

The fact is that most of us
are con fused and uneasy
when somet hing doesn' t "feel
r ight. " Th is applies to tele
graph keys, too . The rigid ity
of the side-adjustment , the
absence of side-play, dulls
and reduces the feedback that
mo nitors what flows out of
our brain, down the arm to
the fingers , and into the key.
Th is is my theory. No o ne
else has ever said that this is
true, so far as I can find out
- and I've t ried ! - if only
b eca use t el eg r aph e r' s
paral ysis is as dead as its
victi ms, for the most part. It
is one of the rarest of
diseases, so for as telegraphing
goes, but it has other mani 
festations, and should, by all
means, be understood.

We have to have feedback ,
lest the nerves rebel through
confusion . I have seen a man



sta nd ing, back arched, face
contorted, arm stiff, t ry ing to
telegra ph by tapp ing. I didn' t
laugh. Telegraphing was part
o f his job, and for him it was
tort ure. Of course, he co uld
send like a streak with a bug.
If you check the old ads, you
witt see that they clai med
"ease" and "speed" as selli ng
points. But bugs were and are
very expensive - aside fro m a
few brok er operators, most
sales were to telegraph ers
who had glass a rms. Th ey
were as helpless without their
bugs as a present day gram
mar school student without
his poc ket calculator.

Lyall Watson, in his boo k
S uper Nature, has some
inte rest ing things to say. He
tells o f experiments in 19 46
in which Grey Walter and his
colleagues used flashing lights
during brain wave test s a nd
their patients went into co n
vulsions. Other workers ha ve
had similar resu lts when the
rate of flashing co incided
with certai n bra in wave
patterns. The most consistent
seizures occurred when the
brai n waves themselves were
made to trigger the light,
something like a buzzer or
multivibrator action. Und er
th is arrangeme nt, half of the
pat ients had spasms. And
they had no history of
epi lepsy! Watson also me n
tions a bicyclist who blacked
out while riding do wn a lane
with t rees along it s sides.
When the sun was low
enough, the flickering pro
duced by ri di ng past the line
of t rees was enough to cause
blackout - not just once but
several t imes. How many
mysterious automobile acci 
dents, do you suppose, are
caused by some thing like
th is?

In 1927 I went to wo rk
for AT&T. I knew a litt le
Int e r n at ional Mo rse, not
much, and I discovered that
Mo rse was quite a lot
d ifferent . It was faster, too,
once you lea rned to rea d
spaces between clicks instead
of tone pul ses.

There was a full telegraph
depar tment with a few
pr inter circuit s, but mostly
hand-operated Morse. In the
test roo m, where I worked,
there were a t least a dozen
"test wires." These were
simple Morse circuits with a
sounder mounted high, well
above the [ack-flelds, next to
t he carvings of "Nekkid
Wi m me n" wh ich were
standard decoration in tho se
days. Now we got plastic
st rips. Down o n the kevshelf,
in a clutter of switc h-keys
and cord-circuits and suc h,
dwelt the telegrap h keys. T he
clutter was not conducive to
good sending, but we had
men who could do it. Fo r o ne
thin g, telephony was just
something added to their
Mo rse experience. They were
operators; t hat is how they
got their jobs. They learned
how to operate a Wh ea tsto ne
Bridge, and gain a repeat er ,
and that was abo ut it. The
test wires were used for co m
munica t ion between o ffices .

In those days, a telephone
route between cities was
Iikelv to have just one
standard 40 wire line. Open
wire , not cable . Tha t mea nt
2 0 si de ci rc u i ts , t en
ph antom s, t h irty pho ne
circuits in all. The side
circui ts were all co mpositcd
(a composite set was a low
pass filter) and a telegraph
wire - nearly always half
duplex - could be con nected
to eac h wire, giving forty
t el egraph wires, two way.
That is where the name "and
Tel egr aph " comes fro m.
These did not ca rry public
messages, by agreement with
Western Union; they were al!
eit her leased wires, or tes t
wires .

You had to be conscious
of your own office call ; when
you heard it, you interru pted
the circuit to "break" the
distant operator. When you
heard the wire close, you said
" I" and listened to his firs t
wo rds. Invariably he wan ted
something simple , and , wh ile
he was telling you , you

walked away and did the job,
listening all t he while. Then
you came back a few seconds
la ter and said OK. T he most
convenient sys tem you ever
saw; it took a lot of effort
and determ ina t ion for the
High Brass to kill it. We liked
it. Rad io Traffic me n are
ai ming at such operation with
their " brea k-i n."

I was just a kid then ; my
co-workers were 30 to 60
years old. The older men got
bored when wo rk was light
and they weren 't kidd ing me.
Then they resorted to horse
play. A favorite gambit was
to loosen the tru nn ions to the
critical poin t so tha t when
the key was to uched, the
lever would explode out o f it
like a mousetrap and the
spring would be lo st. The
victim had to t ry sending
with the switch-lever, by
which the circui t was kept
closed wh ile idle. Th is is like
telegraphing with a knife
swi tc h, and he would swea r
lou dly to the delight of the
perpetrators.

As I say, I was young. This
did not suit my se nse of
proprie ty . Besides, I had
not iced that, even when in
wor king co n d i t io n, t he
adjust me nt was very slo ppy .
So to be helpful I would
tighten the m to wha t I
thought was the "proper"
adjustment. In other words, I
was a wise guy, just as the
kids are today, a nd fo r the
same reason: Ignora nce.

My "ad jus tme nt " never
lasted long, so o ne day I took
a pa ir of gas-pliers and
tightened all t he lock nu ts.
And then it really hit the fan.
Grown men run ning up and
d o wn a nd cu rs ing and
th r eate ning may he m and
worse for the unspea kable
scou ndre l who not only
messed up all t he key adjust
ments but had the un
utterable gall to LOC K them
that way! I watched them
searching behind the test
board and u nder the d uplex
tabl es and eve n up on the
cabl e rac ks for t he dastard,

whoever he might be, while I
was in plain sight and feeling
a little exposed. I knew who
it was, all righ t. It was rnc. I
was diml y aware tha t I was
bei ng taught some thing, and
wit h more tact and good
humo r than I deserved. Later
I, too, put on a show of rage
and inci pient insa nity when,
as a chief, I had to ma ke a
point ! Yo u can' t do it ofte n,
but it wor ks, it wo rks ! The
diffi cul ty is in keeping your
face straight.

I asked one o f the older
men, who had been patient
wit h me , what it was all
about. "Don't you know?
Send on a key without side
play and you ge t a glass
arm!"

My informa nt was o ne of
the few, even in that office at
t ha t time, who knew what
caused T e l e g r a p h e r ' s
Para lysis; he knew tha t it was
due to bad key adjustment
and " nerves," and that was as
much as anyone knew. In the
years since, I have asked
questions a t every oppor
tunity and so far have had
no t one answer that means
anything. I have puzzled over
it fo r those same years, and
the wo rk of Norbert Weiner
and ot hers gave me my first
clue. It is entirely possible
that I am the o nly ma n alive
who actua lly does know; I
hope not, and would be de
lighted to hear from anyone
else who does. But I am
afraid that, unti l now, I have
been a torch bearer .

T h is sto ry w ilt un
do ubtedly be classified under
Dewey Decimal System in
some library or other, and
will still be obscure. However,
it will be in pri nt, and not
loc ked up in the heads of
dead me n. Th e knowledge,
as ide fro m hel p to key men,
might even furnish an impor
tant clue to the psychologists
and other workers in the
field.

Be that as it may , you
have no exc use for acquir ing
a glass arm. Yo u know
bett er. •
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. . . or any transceiver whose transmit crysta ls
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VHF Engineering now gives you an inexpensive
alternative with its versatile, un iqu e " Synthe.
sizer H."

The Synthes izer II is a two meter f requency
syn thesizer.
Frequency is adjustable in 5 KHz steps from
140.00 MHz to 149.995 MHz with its digita l
readout thumb wheel swi tc hing. Tran smit off
sets are d igitally programmed on a diode mat rix ,
and can range from 10 KHz to 10 MHz. No ad
d it ional components are necessary!

SPEC IFICAT IONS

• Frequency: 140.000 - 149 .995 MHz
• Transmit offsets: Simplex, +600KHz, - 600 KHz
• Plus 3 add itional field program mable offsets.
• Ou tpu t : 3 volts to a 50""- load
• Input voltage : 11 - 18VDC at .900 amps
• Size : 8" long x SY.z" wide x 2W' high

20.32CM x 13.97CM x 5.7 15CM
• Complete kit incl uding all electronics, cry stal, thumb

wh eel switch, cabinet , etc.

Kit only $169,9 5 Wired and tested $23 9.95
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Stop at our booth
at the Dayton Hamfest . . .
Register fo r free drawing.
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MINI-CATALOG 1976
THE WORLD 'S MOST COMPLETE LI NE

OF
VHF - FM KITS A ND EQUIPMENT

S 6.95

14.95

19 .95

19 .95

5.00

10 ch;lnne l rece ive xt al deck
w/diode switching . . . •. . • • •
10 ch an nel iIImit deck w/swilch
and trim mers . •...•• .. . . .
complete CO R w ith 3 second and
3 mlnule li mers • . . . • .• . . .

10 chan nel au to-scan adapt e r for RX
we s tock mos t repeater & stm ptex
pai rs from 146.0· 147.0 (each) ..•.

.. .

12 volt - power supply regulator
card •• . .•••.. . •• .. . . • 8.95
N EW - 15 amp - 12 volt regulated
power supply w/case, w/fold·b;lck
current limiting and c vervcuage
pro tection ••.....• ..... 79.95

PS 15C W{T •• Soime;lS above - factory wired
and tes ted • .. • . .• •. . • .• 94.95

PS25C Kil • . . NEW - 2S am p - 12 \101 1 regulated
power supply w/case, w/fold-back
currenl limi ling ;lnd overvol l~e

pro tect ion 129.95
PS25C W{T •• same as above - factory wired

and tested . . • . . . . . • . . 149.95

RPT I44 «u . repeate r - 2 meter - 15w -
com ple te (less crysuls) . . . . 465 .95

RPT220 Kit . repule r - no MHz - 15w -
com ple te (less crysuls) . . . . . . 465.95

RPT4 32 Kit • • repu te r - IO wan - 4 32 MHz
(less crysuls) . .. . . . . . . . 5 I 5.95

RPT 144 rep eater - 15 walt - 2 me te r -
faClOry wir ed and tested • • • • 695.95

RPT220 repeat er - 15 waft - 220 MHz -
b ctory wired and tes ted · . . . . 695.95

RPT432 ... repea ter - 10 wan - 432 MHz -
f.iC tory wired ;lnd tested • • • • • 7-49.95

COl xu
C02 Kit

CO R2 Kit

SC3 Kit
Crystal s

OTHER PRODUCTS BV VHF ENGINEERING

39.95

59.95

74 .95

59 .95

74 .95

49.95
39.95

49 .95

179.95

159.95

, 29.95

49 .95

29 .95

• • 49.95

39.95
PS3 Kit. .. • •

59.95 PSI 5CKlt .••

HT 144B KII ..

2 mete r - 2w - 4 channel - hand
held xcvr w ith u ysu ls for 146.52
simple)( ..•• . .• • ...•• •. 129.95

2 me te r power amp - klt I w in 
25w out with solid state ~w;tch ing ,

c.a.~, connectors . •.. ... • •.
S;l.me as above - f;lctory wired
and lested . .. . • . ... . • • .
2 mete r po wer am p - lOw In 
40w out - re lay switc hing • .
~ame as above - fact o ry wired
;lnd tested ...... . .. .••.
2 meter power amp - 1w in 
15 w out - less u se, con nectors
;lnd switching • • . .... . . .
simil;lr 10 PA 144115 kit except
25wout . • •• • . . •... . .
stmttar 10 PA14411 5 for 220 MHl
power amp - similar to PA 144115
excep t l Ow and 432 MHz
lOw in - 140w o ut - 2 mete r
amp - f;lclory wired ;lnd tested
30w in - 140w out - 2 meter
amp - f.iC lory wired ;lnd tested

RX50C Kit .. 30-60 MHz rcvr «n pole 10 .7
MHl cryst;ll fil ter . • •..• • . 59.95

RX I 44C KIt. • 140·170 MHz rcvr w/2 pole 10 .7
MHz crysl;ll filler • • •.. . •.. • 69.95

RX144C wIt sarne ;IS above - f.lcto ry wired
;lnd tested • • • • • • • • • • • • • 114 .95

RX220C •.. 210·240 MHz rcvr wl2 pole 10 .7
MHz crvsrat fi lter ..•.•...•• 69.95

RX43 2C Kit. • 4 32 MH z rcvr »n pole 10.7 MHz
crysl..ll f ilte r . . . . . . . . . . . . 79.95

RXCF. • • • • • ;lccessory fi ltcr fo r above receiver
kit!> gi~ 700 8 adjacent channel
re;eclion • • • • • • • • • • 850

TXl44B Kit .. tunwnilter c)(citer - 1 watt -
2 meters ..• . .•• . . ••.

T X144B W{T• • ume ;ls abc ee - f;l.(tory wircd
;lnd tested .•.. ••...• .

T X220B Kit .. transmitter exctte r - I watt -
220M Hz •.. ..• •..•..

T X220B W{T. • s.;l.me a~ above - f.lcl o ry wircd
and tested .• . . • • . . •• .

T X432B Kit . • tr;lnwnitler exciter 4 32 MHz •

T X4 32B W{T. • Soime a~ above - factory wircd
and tested ..... •..•• .

PA144!t5 Kit .

PAl 44125 Kit .

PA140 / 10 • . .

PA140 /30 . • •

PA220{1 5 Kil .
PA432/1 0 Kit .

PA250lH «tt ,

PA2501 H Kil .

PA4010H Kit .

PA4010H w{T .
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Mobile Autodialer
-- six preprogramrned numbers
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automatic t ransmitter keying;
simple operation - set the
rotary switch and push the
activation button; optional
keyboard for unprogrammed
numbers; optional acoustic
coupling; and rock stable
t o u ch tone ge ne ra to r,
requi ring no tu ning.

The heart of the autodialer
is a new McMos® chi p from
Motoro la, the MC14410 P.
This is a 2 of 8 tone encoder,
specifically designed for
touchtone applications. It
uses a 1 MHz crysta l di vided
internal ly to ge nerate the
basic to nes. It is accurate to
±!II%, well wi thi n the specs
required to key Bell TT

M ost of us seem to dial
4 or 5 numbers most

often when using autopatch.
And it always seems you
decide to make that impor
tant call when you're up to

your . .. an .. . bumper ...
in traffic. This situat ion, and
a near miss o n the express
way, is why I felt the need
for the WB9LTA autodialer 
and, of course, the never

ending " need" for a new
gimmick.

The features o f this auto
dialer are : rapid, error-free
dialing of anyone of 6 pre
program med phone numbers;

.... '",,'" ,.., ..... ""
~-
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Fron t panel; PC board, top view. Fig. I. Block diagram.



be brought to logic 0, one at
a t ime, t he n will go bac k to
logic 1. T he rate at which t h is
happens is controlled by t he
clock (lCl). Which outputs
change is controlled by IC2.
The outputs of IC3 are
routed t hro ugh switch 1 to
control which digi t tones a re
appl ied to the audio out put
at any given time. Note that
only every other output of
IC3 is used; this provides for
t he inter digit t im ing (which is
equa l to t he digi t t iming).
Switch 1 is the programming

device. It co ntrols t he
sequence in wh ich t he
numbers are d ialed, and
which numbers are dialed.
The diodes on the inputs of
tC4 and the o utputs of IC3
connect (by jumpers ) to
switch 1, and for m the pro
gramming matrix. IC4 is the
tone generator. It has seven
inputs, which correspond to
the seven basic tou chtones.
When a low tone input and a
high tone in put are brought
to ground simultaneously, a
TT digit is generated. See
Table 1 for which inputs
generate wh ich digits.

The high group and low
group outputs are com bined
through isolating resistors to

•

'w",. , .."..,. ,."".",..." ~ ,,~
•• , ...., "'Rf O '~
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available. A vecto-board
could be used , but the
num ber of di od es in the
mat rix may ma ke the final
device unreliable unless you
epoxy the diodes to avoid
movement.

Asse m b ly IS st raight
forward, with no specia l pre
ca ut ions needed except in
handling IC4. Since it is a
CMOS device, it is subject to
damage fro m static elec
t ricity. Do not remove it
from its carrier unti l you ar e
ready to insert it into t he

circuit. At that time, you
shoul d run a strap from your
wrist to an earth ground, to
bleed off any static buil dup
on your hand. DO NOT
touch anyt hing electrical in
you r shac k while you are
grou nded. If you work o n a
wood, concrete, or tile floor
and wear rubbersoled shoes
and cotton clothes, static
bui ldup is unlike ly, and you
needn't ground yourself.

Wiring t he jumpers in t he
diode matrix requires some
care, to be sure the correct
digit tones will be generated.
Refer to Table 2 for t hese
connectio ns.

To simpli fy constructi on,
program the individual phone

'---<.'ff,~._'~ ,
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give t he digit output. The
digit out put is coupled to the
rig through t he co upling ca p,
C7. R6 cont rols the output
level. If acoustic coupli ng is
desired, the optional ampli
fie r consisti ng of Q2 and Q 3
is used , and is d irec t fed from
t he level control po t (R6). C7
is not used in th is application.

PIT control is achieved by
applying the pulse at IC3, p in
16 to t he base of switchi ng
t rans istor 0 1. Th e collector
of Q1 provides a ground path
to activate the PIT circuit in

, • •

•

Fig, 2. Schematic.

•
•

,
•

most rigs when Ql is biased
on. If yo ur r ig uses a positive
voltage, or diode switch ing to
activate the PIT, then you
will have to use the optional
circuit shown.

Construction

Par t s pro curement may be
a problem in some cases,
especially in obtaining IC4,
its associated crystal and
SW1. Sources for these par ts
are provided in th e parts list .
The optional tone pad is also
a problem, and again , sources
are in the parts list.

A PC board is t he most
desirable way to bu ild t his
project, and a layou t is pro
vided. Etched boards are also

.,
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cir c u its. To ac hieve t he
seq uentia l d ia ling necessa ry
to dial a phone num ber , a 1
of 16 data distributor stepped
by a BCD decimal counter
was chosen. A NE555 timer
was chosen to pro vide t he
cloc ki ng for the circuit.

The o nly really critical
parts of the circuit are the
tone frequencies, which are
controlled by the MCl4410
and the crystal; t he digit
pulsing rate , wh ich is con
trolled by t he 555 and R2 ;
and the interdigit t ime, which
is controlled by the program
ming of the outputs of the
74154. A note regardi ng t he
digi t and interdigit t iming:
Bell specs call for a 75 msec
tone pulse, separated by a 25
msec interdlgit space (worst
case specs), to reliably access
Bell equi pme nt. Some offices
may re spond t o fast er
pulsing, but not a ll wil l. This
circuit is designed to fit these
specs, with some "security
hedge" built in.

How It Works

First, a word of explana
tion: I am not an engineer. I
look on ICs as "little black
boxes." I don 't understand
how many of t hem work, or
what 's in them. All I care
about is wha t ca n be do ne
with them, and how to wire
them together to make them
do the job you want do ne.
Don Lancaster 's book, " T he
TTL Cookboo k," has been a
great help here. But just plain
" tr ia l and error " has been my
best teacher. With that, here
goes an explana tion of how
this device wor ks (refer to
Fig. 1).

When you push the start
button, ICl starts. lCl is
wired as an astable multi
vibrator, wit h the frequency
co ntrolled by R2 and C2. The
out put of ICl is fed to IC2.
IC2 is a decimal divider which
puts out a BCD sequenci ng
code at the rate dictated by
IC1 . The BC D outputs of IC2
are applied to t he inpu ts of
IC3, a 1 of 16 data dtstri b
utor. The outputs of IC3 will

45



I

Testing

Prior to testing, double
check all wiring - ICs are
great till you appl y voltage to
th e wrong point! Also
recheck the PC board for
hairline trace bridges, or
solder bridges; I had 3 solder
bridges on my prototype.

from wafer E, posmon 1 to
wafer F, position 1 to wafer
G, position 2.

After the pho ne numbers
are p rogrammed on t he
switc h , t h e n bring the
j u mpers from the diode
matrix to the necessary digit
and wiper points on SW1.
Now, recheck the program
ming for errors. Trace from
the R positions on IC4 to the
C positions to verify the
correct tones as sho wn in
Table 2, the n t race the wiring
through SWl to verify that
the correct pho ne numbers
exist in each position. This
shoul d complete the swi tch
programming.

If a keyboard ls used,
jumper from each digit o n the
diode matrix to the correct
pin on th e keyboard,
referring to Fig. 3 for the
pinout on the specified key
boa rd. Other keyboards may
be used, but they should pro
vide a common contact o n
each digit, an d a n isolated
contact for each digit. A
mu ltip lexed board will wo rk,
but it still must have a
common contact for grou nd
in each digit. A 16 digit key
board may be used, but
diodes are not included in the
matrix, and would have to be
added.

It is suggested that sockets
or molex type pins be used
o n all ICs. Also, use a good
grade capacitor for Cl and
C2, and a 5% res istor for R2,
4, and 5. Other part val ues
are no t cr itical.
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Fig. 4. Optional audio amp.
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numbers on switch 1 before
wiring the [umpers from IC3
and from the diode matrix to
it. When programming SW1,
avoid confusion by labeling
the various wafers of the
switch with A through G. "A"
correspo nds to the first digit
of the phone nu mber and to
the po int on th e diod e mat rix
to which it will be attached.
" B" corresponds to the
second , etc. The wiper for
wafer "A" will connect to
diode " A" on the board, etc.
Posit ion 1 on each wafer will
be used to program the flrst
phone number, position 2,
the second, and so on. Refer
to Table 3 for an example of
programmi ng. Note that any
d igit is only brought from the
d iode matr ix to the swi tch
once. Whenever that digit is
needed in program ming aga in,
simp ly j u m per it from
ano ther poi nt o n the switch
which represents the same
digi t. In the exam ple shown
in Table 3, the digit " 4" was
brought to switch 1, wafer B,
position 1 from the diode
matrix. Then jumpers were
used fro m wafer B, position 1
to wafer E, posit ion 1, and

Fig. 3. Keyboard connections.

Fig. 5. Optional PTT methods.

Special control digits

~ -• • ~ •., - •
""....0

• ., " ,
• ., •• '... ... •

0- " " "
" " " ..

S tandard TT digits

Table I. MC14410 Digit Connections.

PC board, bottom view; internal wiring view.

DigIt R input C input

1 Rl Cl
2 Rl C2
3 Rl C3
4 R2 Cl
5 R2 C2
6 R2 C3
7 R3 Cl
8 R3 C2
9 R3 C3
• R4 Cl
0 R4 C2

" R4 C3
• Rl

C4]B R2 C4
C R3 C4
0 R4 C4

J umper fro m Digit
Diode <0 Diode 1m Out put '0
Rl·A Cl ·A 1 Switch 1

Rl -B C2 ·A 2
R l·C C3·A 3
R2·A Cl·B 4
R2·B C2·B 5
R2-C C3-B 6
R3·A Cl·C 7
R3-B C2-C 8
R3-C C3-C 9
R.,., Cl·D •

R4·B C2-D 0
R4·C C3·D -

Table 2. Diode Matrix jumpering.
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Sub-Total: $ _

TOTAL, I,-----cc~
(m in im u m order 112 .00)

(Bat. nol incl.)

Operatl Auto Patch

.2999 5

For factory crystai installation add 8 .50 per transceiver.

ACCESSORIES FOR GU·' and GTX ·1T

o PSI-1I OptiMal Nicad battery pack
119.95 $, _

o PS·2 Charger for GTX·!(TJ ballery pack
13',95 1 _

n GLC·' Leather carrying case $12.95 $ _

C1 JE·III lone Incooer (for use with GTX·l)
14',95 I

Om.1

Om.IOO

OClX.200

Oemmo

Om.2

o GTX-IO-S

(Brt. II I iK I.)

o Rilgl RUler ARX·2 , 0 2-M Bm Altena
@$19 ' 51>- _

o Lambda/47·M and ' ·MTrunk Antenna

o JE·I line Encoder Pad for
plll~·i n installationon most
amateur transceivers @ $59.95 $ _

o JE·II Tu e E_ceder Pd for insta llation on
most Hand·Helds @$49.95$, _

o PS·l AC Purer Supply for use wi lli all makes
ot transceivers 14 VDC·6 amps@$69.95 $' _

and tile fo llowing standard crys taIS@$4.50 eaCh $'-== = = =
Non·standard crystals @ $6.50 each, .... ...., L

z-eeter FM, 100 Chaooel t(lll1bin..
l ions, 30 wailS (inci. 1"5.94 MHl )

2-meter fM, 10 Channels. let eatts
(XUls not ,nCl udt-d)

Om.1T
~me as GU·t. plus factory
Installed Tone {ntode'

---------------.
OCTX-200.T

2-meter fM , tOO channel cOI'Ilbi- - I
N1t ioJlS. Jl) wails WIth factory .2499 & •
installed teee encoder (Incl.
146.94 Mtiz)

••
.1999&'

••.1499 5
'••

.1399 5
'••

.1899&1
I

.1499 51
u I

•••I
•••••••••••••••I
I
I
I

I N res iden ts add 4 % sales tax'l •
CA res idents add 6% sales tax, $ :;:;c:;;;;:;c",.-o1
All orders shipped po st·paid wi th in continental U,S .

ta llow 8 w eek s del ivery.) ~

•CLI P OUT ANO OROER NOW _

z-e eter fM. 10 channels, 30
watts wi t ~ pushb ut ton freQuency
selector (lncl. 146.94 MHI)

s-eeter f M, tOO cllInnel comb,....
tiOllS, :IS ntis (tncl. 52.525 MHl )

•
•

z-eeter FM, 6·c ~ a Mel . 3.5 watts
Hand-Held

••••••••••••••••

j..l,~ meter FM, 100 thannel com-,
biMtions, 12 lnlls (Inc l.

til 223.5 MHl )

••••••••

".o.Dl '"
~••••••

{lnc l. 52.525 MHzl

$14995
(InCl. 223.5 MHz)

4141 Kingman nr., Indianapolis, IN 46226
(311 + 54&-1111)

Down trom $199.95

Down trom $199.95

Transm it:
12 t imes for use in 32 DI cecacueoce ei-euus

Rece ive,
3 t imes for 10.1 M Hl IF in 32 p f capacitance c i rcui ts (low side )

IN STOCK--------------,
NOW . . . GENAVE STOCKS MOST

COMMON 2-M CRYSTALS
FOR IMMEDIATE DELIVERY

These crysta ls can be used in most makes thaI employ the
foll owing circuit ry :

1V4-Meler FM
100 Channel Combinalions-12 watts
Separate controls for independent transmit and receive fre
quency se lect ion ... Pre-se lected pa ired frequency lock
allows one knob operat ion . . . Backlighted.

6-Meler FM
100 Channel Combinalions-35 watts

HERE ARE
THE BUYS
FROM GENAVE

Separate controls for independent transmit and receive fre
quency selection . . . Pre-se lected pai red frequency lock
allows one knob operation . .. Rear panel external speaker
jack . . . Option al mic gain control and sub-audible tone mod
possib le.

GTX-600

GTX-100

-••I NAME AM AT EUR CAl l

I ADDRESS ------------ CITY ---- STAT E & ZIP --- - - ---
Payment by:

•
0 Certi fied Check ! Money Or der 0 Persona l Check 0 C.O.D. Include 20% Dow n

Nole, Orders accompa n ied by pe rsonal c hecks will req utre about two weeks 10

•

process.
20 % Down Payment Enc losed . Ch arge Balance To:

•
0 Bank Amer icard ,. Exp ires _

o Master Charge II Exp ires In terbank # _

~ . Cl I P OUT ANO ORDER NOW. _



Poi nt on
SWl where
jumper should
co me from

0'

If a ll of this test ing proves
the unit is work ing, you
should check the PTT tran
sistor 0 1. Clip an ohmmeter
between ground and the
collector: When the start
button is pushed, the ohm
meter should show a low
resistance reading (IQ.6Q

Ohms). If all of this works,
your autodialer should work.
Attach it to yo ur rig and try
it!

If t he unit does not give a
lone burst when the start
button is pushed, but the
tone generator is working, the
problem most likely is in the
555. Recheck the wiring
around it, and the timing
components, C2 and R2. If a
scope is available, check pi n 3
for an o utput pu lse. I have
encountered a few defect ive
555s obtained surplus, so this
may be a consideration.

If the unit dials too fast or
too slow, C2 or R2 are of
incorrect value. Cheap capaci-

e,,

•... ."

•
• • •

•

output (the out puts that go
to SWl). Again, yo u should
hear tones. One way to verify
the acc uracy of the tones is
to use a touchtone phone.
Listen in the earpiece while

SWl Digit Poin t in
Po sitio n Out put mat rix where

jumper should
come fr om

•••

~
• « 0 ·

•

•

•

,,
•,

' M
~

•M
c,,,,
c

,

• -e::J
CRYS U,L

pressing the same digit on the
telephone and the autodialer
- you should hear a beat
effect, which tells you thai
the t wo arc close.

the to ne chip by at taching a
Ju mp er to ground , then
touching the unattached clip
to each of the R and C pins
on IC4. If you get tones, ne xt
touch the clip to the TT digit

Phone # $Wl
DigIt Waf e.

Fig. 6. Component layout (full size).

•
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Once sat isfied with the
wiring, apply voltage, using a
9 volt transistor battery or a
12 volt power supply. Attach
a voltmeter to the output of
the LM309H and check for
4.5 - 5.5 V dc. If voltage is
above or below these limits,
remove power and recheck
wiring; if t he voltage was
mo re tha n 1 volt above the
5.5 volt level, yo u may have
damaged one or more of the
chips. If the voltage was too
low, check the LED, then the
chips. Of course, don't over
look the LM309H. If it was
insert ed incorrectly, it will
probably be damaged. One
other word of cautio n : NOTE
that the 7493 is inserted with
pin 1 down toward the
MC14410, just opposite of
the rest of the chips.

Assuming that the voltages
are OK, the next step is to
check the tones. I used a
small transistor amplifier,
con nected 10 the output
capacitor, 10 listen to the
ton es. When yo u push the
start button, yo u shoul d hear
a burst of tones. If no r, you
may have a wiring error, or
poor connection. Next, test
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Kits Available

AD' Complete Kit - A ll parts, PC board (drilledl and
AD4B switch. Less case and battery
F(K" AD4A SWItch, add

AD2 Chip Kit - MC144,O, 7493, 74 154,555, LM309K
, ·2N3904, 1 MHz crystal

AD4A S..... itch 1 - 7 p ole 9 posit ion ro tary swi tch
AD4B Switch 1 - 7 pol e 5 position ro tary switch
AD4C Switch 1 - 7 pole 3 posi tion ro tary switch
AD5A PC board, etched and drilled
AD6A Enclosure, regular
AD6B Enclosure, deluxe
Optional parts not available from kit source.
Kits may be ordered fro m : L & 5 Enterprises, 5820 N. Rur al St"

Incnana pous, Indiana 46 220

1.5k for R5 and 1.Ok for R4.
DO NOT juggle these values
unless you fi nd (with a scope)
that th e high and lo w tone
groups are more than 4 dB
apart in level.

Finally, select an enclosure
for your autod ialer, I used a 3
x 4 x 5 inch minibo x because
it is inexpensi ve. I covered it
with contact paper, then
marked it with Datak dri
t ransfers. You may wish to go
wi th a more deluxe encl osure,
such as a LMB442 or a sloped
panel box. I do recommend a
metal enclosure.

tors are rarely close to the
stated value, so if you bought
an inexpensive unit, that may
be your problem.

One helpful test fact: The
current draw of this circuit is
about 100 mA. If t ro uble
occurs, this would be an
importa nt thing to check.
Higher current indicates a
potential short (probably on
the board), while lower
current indicates a potential
o pen (probably a poor solder
joint).

The final item to check is
the numbers your autodialer
is dialing. If it dials an incor
rect number, you've made a
mistake in your switch pro
gramming.

Operation
Operation is simple: Apply

the power, select t he number
to be dialed wit h SW1, and
push the start but to n. Presto,
you have your party!

A few notes are in order.
When power is applied to the
unit, the dialer will sequence,
then stop, so avoid turni ng
the uni t on where it might
interfere with a QSO. If you
choose a 9 volt transistor
battery as your power source,
use a mercury or nlcad cell, as
an alka li ne or carbo n-zinc cell
will cease to operate in
extremely low or high
temperature. The best source
of power is your car battery.
If your dialer malfunctions, it
is most likely the powe r
supply. If you get unreliable
dialing, the problem is
probably one of excessive
speed. Adjust R2 upward in
value. If the audio output is
too low, it may be necessary
to adjust the va lue of R4 and
R5. Do not go below 1k Ohm
for these resistors, however.
If you still don't have enough
audio to drive your rig, you
may need to add the optio nal
amplifier. Another proble m
area was recently brought to
my attention: Some rigs are
using audio circuits which
provide base attenuation. In
these circuits, it may be
necessary to juggle the values
of R4 and R5, maybe such as

Parts List

Ouenmv,
1
1
1
1
1

32
1
1
1,
3
4,
1
1

1

,
1

Optional Parts

2
1
1
1
1
I
1

Designation

leI
rcz
rca
104
res
0'
Diodes
e,
e3
e2
e7
C4, 5, 6
Rl .4, 5 ,7
R2
R3
SW,

SW2

XAL1

R6

02,3
R8
R VI
DR
e8
SW3
KB

Hoo kup to your rig may
be accomplished any number
of ways, In my un it , I used a
jack iden t ical to that used on
my T R-22, mounted on the
front panel of my autodialer.
I attached a short length o f 3
conductor cable from the
common, aud io-output , and
PTT out puts of the auto
dialer, to a plug to match the
jack. I then plugged my mike
into the autod ialer, and
plugged the autodialer into
my rig. You could put an
accessory plug (some rigs
already have one) on the

Description

NE555
SN7493
SN74 154
MCl 44'O
LM309 H
2 N3904
1N9 14 or equiv.
100 uF / 16 V de
0.22 uF Mylar
2.2 uF /16 V dc
1.0 uf no n-polarized
0. 1 uF disc
10k Oh m % W 5%
15k Ohm 'I. W 5%
15MOhmY.W5%
7 pole 5 lor morel
poSItion rotary switch
N.O. mome ntary contact
push-bu tton switch
1 MHz ±o. l% 7.0 pF 540Q
cr ystal
50k Ohm lin. taper
trimPOt

2N3904
lk Ohm % W 5%
SPST N.O. relay
, N4oo1 diode
0. 1 u F disc
SPOT power switch
TT keyboard

back , and feed the PIT, com
mon, and audio to the rig this
way.

I would li ke to give credit
to K90MS, who spurred this
idea by buil ding an au todialer
some time ago, proving to me
that th e basic idea was sound.
I would also like to thank
WB 9SFF , WB9PAR and
K9JRI for their techn ical
assista nce in developing the
f inal product. Finally, the
XYL deserves a lot o f praise
for her tolerance of my time
spent in the shac k work ing on
this project. -

Source

Dig i·key, James, Po ly Pa ks, etc .
Dig i·key, J ames, Poly Paks, etc.
Digi-key , Ja mes, Poly Paks, etc.
Dat a Signal Co.
Digi-key , J ame s, Potv Paks, etc.
Digi-key , James, Poly Paks, et c,
Digi-key, J ames, Poly Pak s, etc.
Digi-key, Ja me s, Poly Pa ks, etc.
Digi·key. James. Po ly Pa ks, etc .
Oigi·key, J ames, Poly Pa ks. e tc ,
Sprague 225P,0591YD3
Various
Variou s
Var iou s
Various
Centra lab PA 10 2 7

Var ious

Manann Labs ML 18P

Mallory MTC 54 L1

Various
Various
Magnecr aft W 10 2 MPCX-8
Various
Various
JBT : JMT 12 3
Dig,t ran K L 0025 or
Chrom edc ER 2162 3

565.00 pp
4 .00 co

30.00 pp
10.00 pp
6 .00 pp
2.00 pp
6.00 pp
4.00 pp

10 .00 pp
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CA LL OR WRITE
FOR OUR LOW PRICES

SpQcial Crystal
DQals

•• • -• - 1
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• •

ICOM 22A 146 - 148

Now in stock
The latest in Synthesized and crystal rigs available

OUR HAMS SERVE YOU!

3 0-50 146·170
Tennelec Memory Scanner 450-510 M Hz

KLM Multi·2000 A 144-148
FM-CW-SSB

See Audioland for all your HAM
and AUDIO product needs

Brimstone 144 142-149
FM

146 -148
FMICOM 230

146 -14 8leom 21-A

AUDIO LAND is now offering high trade-in prices for your used equipment. Write
for trade-in prices and price quotes. Now in stock - CUSHCRAFT - REGENCY 
SBE - HAL COMMUNICATIONS - NEWTRONICS - HY GAIN - AMPHENOL
- T URNER - E.V. - SHURE - STANDARD - TEMPO. 3000 xtals for most rigs.
Rotors and cables. Stereo and Quad equipment - and much more. N.P.C. regulated
power supplies. All major charge cards accepted. Several finance plans available .
Write for ourlatest trade-in listing.

"SEE YOU AT DAYTON··
..a...~d..:i..<»I.a.I1d..

36633 S. Gratiot, Mt. Clemens, Michigan 48043
Phone: (313) 791 -1400
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The RRRl
Southeostern Division [onvention

and Rtlanta HamFestival 197&
WHEN: Saturday and Sunday, June 12th and 13th!

WHERE: Dunley's Royal Coach Motor Hotel
1-75 at Howell Mill Road
Atlanta , Georgia 30318

Contact the Hotel directly for room reservations at special
HamFestival rates: $ 16 single, $21 double!

• Airconditioned Exhibit Hall with nearly 100 manufactu rers , dis
tributors, and other exhibitors!

• Saturday Night Awards Banquet and Dance!

• Forums and meetings galore:

ARRL-DX-RTTY-VHF / UHF-Microprocessors-Digital Circui ts
- A nt ennas- Slow and fast scan TV-73 Forum with Wayne Green
- Cont ests-Novice / beg inner- Mars- and many more!

• FCC Examsl Free Bus to FCC lrom Hote l Saturday Morn ing !

• Outdoor (but mostly covered) Fleamarket; space for more than
100 cars. $ 5 per space, first come, first served!

• Activities for the wives and kids, t oo !

• See Six Flags Over Georgia, the Cyclorama, Stone Mounta in,
Lion Country Safari, Braves vs Pirates and more!

PRE-REG ISTRA TION: Individual $3.00, at the door $4 .00
Family $5.00, at the door $6 .00

You must be pre-registered to attend the Banquet,

Vou must be regist ered to attend Forums, Meetings, and the
Indoor Exhibit Hall,

For pre-reqistration forms and additional information, send your name
and address to:

Atlanta HamFestival 1976
53 Old Stone Mill Road

Marietta, Georgia 30062

or call Area 404 /97 1-HAMS day or night . See You There!!
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--using a touchtone decoder

c. w. Andre.JSt'n WA6JMM
PO Box 8306
Van Nuys CA 9J406

T he purpose of th is cir
cui t is to allow the user

to monitor a radio chann el
without having to listen to
constant chatter, and yet be
available for call. Th is unit
may be used with any radio,
and will wor k on any simplex
or repeater cha nnel the radio
is tuned to. The circuit uses
no special hard to get coils, or
other rar e part s, and is easy
to tune and set up. As shown ,
the unit will respond to a
three digit Touchtone code,
but with minor changes the
unit can be made to respo nd
to any number of digits.

When the operator wishes
to use the device, the audio
input plug is inserted into the
exte r na l speaker j ack
provided on most radios. The
unit will moni tor the ch annel
for the programmed series of
Touchtone number.. in the
proper o rd e r, during a.
predetermined " window" of

Th e Touchtone sequence
decoder. A eener diode and
r esistor may be used in place
of LM309. Zener type 1N751
and resistor IIC1lue of 68n, 2
Wat ts are suggested. Undrttted
PC boards are available from
the author for $3.50 each.
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connected to the proper gate
in the des ired order. An
example would be : if I
decode columns 1 and 3, and
rows 1 and 4, my four
decoded tone pairs, or digits,
would be 1,3, *, and #. If I
were to wire the decoded
number 1 to pin 9 of IC2, the
decoded number 3 to pin 9 of
1C3, and the decoded symbol

•
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and will enabl e the sequence
logic for a t ime period, form
ing a window, which resets
t he logic when time-out
occurs.

The sequence logic is
simply three n ip flops which
can be set only in the wired,
predetermined o rder. This
may be wired by using three
of the four decoded numbers

Fig. 3. Tone decoder using 567. Circuit repeated four times.
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Fig. 2. Constant level audio amplifier.

Fig. 4. Tone pair decode, window enable.
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column 1 and row 1 = digit
1). These four decod ed num
bers go both to the sequence
logic and an " OR" gate wh ich
triggers a o nesho t (Fi g. 4 ).
This o neshot will trigger any
t ime a num ber is decoded,

I,,,.,----{.)-'r-ep-""

·...·-M-&-,,··
Clll-'- I I COI.J... "

cOl...- 2

time (all three digi ts must be
received dur ing a measured
t ime period) . When the
proper three digit code is
detected, a latch will set,
enabling a light which sho ws
that the unit has been paged,
and also enables a transistor
which can key a buzzer, fire a
cannon, or eve n key a relay
tu rning on a speaker letting
you hear the chan nel and
your call. This key will time
out after five to ten seconds,
depend ing on values used,
while the light will remain lit
until reset manually.

Fig. 1. Touchtone pad frequencies.

Circuit Description
The audio goes into a

constant out put am plifier
(Fig. 2). Th is amplifier will
provide a constant o utput
level to the tone encoders
even though [he input level
may vary over a range of 50
mV to more than 6 volts .
This constant level aud io is
dist ributed to fou r 567 tone
decoders (more coul d be
added). Each tone decoder is
tu ned to detect o ne [one in
the Touchtone matr ix, which
has seven tones, of which we
only use four. Un der no rmal
con d it ions, two decoders
would be tuned to the
columns, and two to the rows
(refer to Fig. 1). The o utput
of each decoder is fed into
gating (I Ct) where the to ne
pairs are de term ined. The
output of each tone pair gate
is a digit decode (example,
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After ad justing R7, the
outpu t of the constant level
amplifier, so as to drive the
tone decoders with about 100
mV of audio , pick the fi rst
colu mn to be decoded and
gene rate thi s tone (if using a
Tou chton e pad, hold two
keysi n desired colum n
simultaneously, and th is will
prov ide the tone for that
column; the same holds true
for the rows) . Adjust the
tuni ng resi stor on the 567
tone decoder desired, until
the LED in its outp ut lights .
Move to ano ther 567 decoder
a n d repe at thi s sa me
procedure wi th the seco nd
column, and then repeat
again for each row. With the
outputs of the tone decoders
wired to the pair gates as
shown, each of the four gates
will have a HI GH outp ut
correspon di ng to its tone pair
input. Th e uni t is now set up
to recognize four tone pairs,
o f wh ich the o rder of
recogn ition is determined by
t he wired order to the
sequence logic .

The unit built by the
author has been in use for
sorne time and is constan tly
con ne cted to the audio
output o f the receiver. The
unit has proved to be stable
and reliabl e, decoding the
to nes eve n whi le t h e
incoming signal is noisy or
the person sending is talking
o n top of the tones. My unit
has never falsely gone off due
to voice or noise on the chan
nel. -

~,

"

lime which will end when the
window ti mes out and the
unit resets, in about five
seco nds with the values
sho wn.

Tuning
To set the tone decoders

for the desired decode,
connect the input of the
se q ue n ce d ecoder to a
Touc htone signal so urce.

' n"0 PuS>< luTTO", ,, Cl...

OOGll 2

" ~lfO

Fig. 6. Memory latch.

Fig. 5. Sequence logiC.
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flip flop and gate wired onto
the end of the sequence logic
chain.

When the proper code is
received , the memory latch
(Fig. 6) will set , until reset by
the user, and the output key
will turn on for a period of
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# to pin 12 of le3 (Fig. 5),
my unit wou ld respond to the
ca ll of 1·3·# . As you can see,
the fourt h decoded d igit is
not used . If the builder
wishes to e xpand his call to
four digit s, thi s ca n be done
by the add ition of another

AlL I. PlM Ie
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Fig. 7. Power supply regulator.

Fig. 8. Speaker muting switch. Fig. 9. Semiconductor pin arrangements.
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mE-8 IIGIIT TOni EnCODER

UENCIES AVAILABLE

67.0 XZ 118.8 2B
71.9 XA 123.0 3Z
74.4 WA 127.3 3A
77.0 X8 131 .8 38
79.7 SP 136.5 4Z
82.5 YZ 141.3 4A
85.4 YA 146.2 48
88.5 Y8 151.4 5Z
91.5 ZZ 156.7 5A
94.8 ZA 162.2 58
97.4 Z8 167.9 6Z

100.0 1Z 173.8 6A
103.5 1A 179.9 68
107.2 18 186.2 7Z
110.9 2Z 192.8 7A
114.8 2A 203.5 M1

Frequencies to 263Hz
available on special order

K·1 Field replaceable , pluq-In,
frequency determining
elements $3.00 each

. . x . x.9" high
• Frequency accuracy: + .35Hz
• Frequency stability: .:t.1Hz from - 30De to + 85°C
• Powered by: 6vdc at 9.6ma

12vdc at21 ma
16vdc at 37ma

• Output voltage: 6vdc input-l .8vRMS
12vdc input-3.5vRMS
16vdc input-4.0vRMS

Compatible with all sub-audible tone systems such as:
Private Line, Channel Guard, Quiet Channel, etc.

• Powered by 6·16vdc, unregulated
• Field replaceable, plug-in, frequency determining elements
• Excellent frequency accuracy and temperature stability
• Output level adjustment potentiometer
• low distortion sinewave output
• Available in all EIA tone frequencies, 67.0 Hz·203.5 Hz
• Complete immunity to RF
• Reverse polarity protection built-in
• All connections to board made with push-on

connectors, color coded wires supplied
• Instant start-up
• Frequency selection made by either a pull

to ground or supply on control lead
• Full 1 year warranty
• Mounting hardware supplied

$79.95 each

Wired and tested. complete with
8 K·1 elements (specify frequency)

oommunicCltlonl Ipe-oiali/tl P.O. 80X 153. 8 REA, CALIFORNIA 92621 • (714)998-3021
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Build This Lab Type Bridge

-- and measure transformer impedances

Amy Colin WB4FDQ
2306 So . Ruffner Rd.
Melbourne FL 3290J
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H o ld it! Don't let the
title scare you away.

This is not an article written
strictly for engi neer types,
but just the oppos ite. Co n
sidering t he fact t hat I have
been playing with elec tronics
(we used to call it just plain
radio) since 1933 and only
just discovered Ohm's Law
about eight years ago, you
may understand that I am far
fro m academic-minded . As a
matter of fact. I was never

graduated from high school
and only got a college degree
in 1973, bu t that is another
story. Tru th t o tell , , have
always bee n o ne of that vas t
army of cut and t ry chaps
who arc scared silly at a ny
thi ng that even remotely re
sembles an algebraic formula.
This is also the reason, in
direct ly, that I bui lt t h is
valua b le tool a nd worked o ut
my o wn cu t and try met hod
of solving a nagging, t ypica l

ham problem.

It all started back in t he
m id-60's when I was buildi ng
the modula tor for a two
meter rig. I need ed a trans
former of a spec ific inpu t and
o ut put impeda nce , in Oh ms
of course. Since I had (and
still have) about a hundred
transformers (all unmarked,
of course) lying around, a nd
since at tha t period of h isto ry
I was working at th e Space
Center at Cape Canaveral, it
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Posts 3 & 4
Std. Res.

1
10
100
1000
10.000
10.000
10,000

bratc your dial, and the
accuracy of the standard
resistors and capacitors that
you use.

I made my dial six inches
in diameter using a large skirt
knob and a flange from a
daylight load spool from
16mm movie film. I filed a
flat 00 the shaft of the pot so
that the dial woul d never sli p
and would retain its calibra
tion if it shou ld ever have to
be removed. After the instru
ment was assembled I sat
down with a handfu l of pre
cision resistors and my YOM

Posts 1 & 2
Std. Res.

10,000
10,000
10,000
10,000
10,000
1000
100

Conr1eCI unknown res istor belween 5 & 6

Table I. Resistance Measurements.

Range (Ohms)

.1 - 1
0.1- 10
1 - 100
10 ~ 1000
100 - 10 ,000
1000 - 1000.000
10.000 - 1 Meg

resistor jacks are made using
banana plugs on pieces of
Lucite. The reaso n for the
funny shape (the Lucite) is
tha t I had a bunch of three
prong connectors from a long
since defunct grid dipper. All
I had to do was to remove
one banana plug; ergo, funny
look ing jacks. The on ly other
com po nents th at you will
need are some precision res is
tors and capacitors, pre
ferably 1% (see lis l). The
accuracy of the inst rument
depends on two things : the
precision with which you cali-

instrument improperly called
a Wheatstone Bridge.

Please don 't rush for your
pen to defend old Sir Charles
Wheatstone . I'm not try ing to
deprive him of h is place in
history, but the fact is th at he
just d idn 't invent the darn
thing. True, he publici zed it,
but the device was invented
by an English scientist named
Samuel H. Christ ie in 1833.
At any rate, th is simple piece
of gear is the solut ion (I 'll
ex plain ho w I used it to beat
t he unkno wn transformer
problem in a moment) to not
only the above probl em, but
to so many o thers o n the
workbench that I now won
der ho w I ever survived in this
hobby without it. Constdc r
ing its simplicity (see sche
matic), it is perha ps the most
valuable instrument that I
own.

Now for the constr uction
data, which will be meager
because no one will build a
carbon copy anyway. First,
don 't use a standard volume
contro l for your cal ibrated
pot. They are just too small
to permit any degree of
accuracy and/or resettabifitv.
As you will observe in the
photos, the potent io meter
that I used is a 5W ' diame ter,
wire wound , 10k Oh m log
taper job made by the Muter
Compa ny and, I bel ieve, long
since d iscont inued . I've had
mine for about 6 or 8 years
and I th ink that I bought it
by mail from o ne of the
sur pl us houses that advert ise
in 73. I do remem ber that I
paid $3.95 for it and it 's
probably worth ten l imes
that. You don ' t have to have
one that big, but try to get a
pot over two inches in
diameter .

Wire with heavy leads, the
heavier the better (I used
number 14 wire), and make
sure that you use well
insulated binding po sts. One
more th ing, before I forget:
Be sure that your signal input
connector is we ll insu lated
from the chass is. As you can
sec in the photos, my plug-in

was no trick at all to take a
few likely-looking prospects
into o ne of the many elec
t ro n ic labs. Telling my
problem to a group of sym
pathetic, highly trained, and
highly paid engineers brought
instant cooperat ion. Unfor
tunatel y, sophisticated labs
not wi t hstanding, several
hours later we st ill did not
know the impedance of any
of the transformers. Greatl y
disappointed, I gathere d up
m y " boat anchors" and
decided that there must be an
easier way. I fi nally bought
the proper modulat io n trans
former and got the rig o n the
air, but in the back of my
mind the determ ination to
fi nd an easy way ou t of th is
dilemma remai ned.

Well guys, after an interval
o f about ten years, here is the
simple solution. Three pieces
o f equ ipment are needed , two
of which you probably have.
The first is a signal source at
about a thousand cycles (you
can use sixty cycles in a
pinch), si nce I understand
that most audio transformers
are measured at this fre
quency. The source should
have an o utput of abou t five
to ten volts, although it can
be less if you usc a sensit ive
o scilloscope for the null
detecto r, wh ich is the next
piece of gear that you need.
You can use a VTVM, a
scope, a simple o ld 6E5 magic
eye null detector, or (if you
have enough signal) an ac
micro-ammeter (not recom
mended). The th ird and last
thing that you will need is
(the reason for thi s ar ticle) an

~.O\J"O
to t . ..

Fig. I. Schematic.
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Con nect unknown inductor betwe en 1 & 2

Connecl unknown cacecnoe between 3 8< 4

Table 2. Inductance Measurements.

measured. Reve rse the t rans
former and measure the pre
viously shunted low impe
dance winding. If it was an
output transfor mer and you
had used the 4-5 Oh m shu nt,
you will probably find t hat
you are within 5-7% of thc
true value of thc t ransfo rmer.
Close enough for a ll practical
purposes.

If you are not sure of the
type of transformer you are
working with, proceed as
follows. Shan the leads of
t he lowest res istance wind ing
together and connect t he
hi ghest resistance wind ing
across t he br idge. Measure
an d mul tiply th e reading you
get by six and co nnect a
resistance of that value across
the winding that you just
measured. Now reverse the
transformer, measure the pre
viously shorted winding , con
nect a resistor of that value
across it, and repeat t he
pr ocedure on the high impe
dance winding. It doesn't
ta ke but about t wo or t hree
measurements, going back
and forth from one winding
to another, to achieve a re
markable degree of accuracy.
Pract ice on a few trans
formers of known value a nd
if you find your read ings
co ming a u! wrong , look for
shorted cli p lead s o r o pe n
connections. With a little
practice and care you can
solve your unknown trans
former problems.

coffee and sat down to do a
little skull work.

As I sat sipping and pon
dering, it suddenly occurred
to me that since four Ohms is
a pretty low resistan ce, what
would ha ppen to the impe
da nce of t he other wi nding if
I were to short the four Oh m
winding? To t hink is to act,
and I now measured approxi
mately 1800 Ohms across the
primary. Could it be that
shorting t he low impedance
winding gives you a reading
of abou t o ne fi fth of the true
impedance? SUbseque nt te sts
wit h o t her transformers show
that, a lt hough t his is not one
hundred percent accurate, as
a gene ra l ru le of thumb you
might usc this as a ball park
figure to start. Here is the
procedure that I finally
worked out.

Start by measuring the de
resistance of all wi ndi ngs with
a n o hmmeter (or with the
br idge using the descri bed
procedure for de resistance
measurements) a nd marking
t he m. If you arc sure that it is
an output transformer, hook
a 4 or 5 Ohm resistor across
the lowest resistance output
windi ng. Connect the high
resistance win ding across t he
#5 and #6 terminals of t he
bridge, a 1 kl-i z signa l t o t he
input, and a su itab le det ector
to the output, Measure t he
resista nce and hoo k a carbon
resisto r of this value across
the winding you have just

Std. Cap.
Posts 5 8< 6

.0001 uF

.001 uF

.01 u F

.01 u F
, uF
, uF
1 uF

POSIS 5 & 6
Std. CaP.

.01 uF

.01 uF

.01 uF

.01 u F

.0 1 uF
, u F
, uF

my banana plug posts a
standard W' apart ; that way I
cou Id use standard dual
banana jack instrument plugs.
It doesn't affect anyt hing; it's
just a matter of looks. My
Lucite plugs look ro t ten a nd
it bugs mc .

After I had completed the
bridge I spent a couple of
hour s playi ng with it. 1 found
it difficult t o believe that
such a simple device really
worked so well. Fina lly I
picked up an audio trans
forme r wit h known impe
dan ces, and hooking one
winding ac ross th e bridge and
the output o f my aud io
oscillator (set at 1 kHz) to
the input , I adjusted t he
scope for a nice one inch
trace. Try as I might, I could
not get a reading anywhere
near the impedance marked
(i n th is case 10 k Ohms). It
sudde nly occ ur red to me that
th e ot her windi ng should be
loaded to its prope r impe
da nce in o rder to get an
accu rate read ing on the
winding under test. I quickly
hooked up a four Ohm re
sistor to the output winding
and, 10 and behold, measured
10k Oh ms on t he primary. I
then got m ysel f a cup of

Std. Res.
Posts 1 8< 2

' Ok
10k
10k
1k
10k
1k
100 Ohms

Posts 3 8< 4
Std. Res.,
'0
'00
1k

' Ok
1k
10k

R",9'

Table 3. Capacitance Measurements.

l - 100 p F
10 -1 000 p F
l00 p F - .01 uF
.0 01-.1 u F
.01 -1uF
.1 -1 0 uF
1 - 100uF

Ra nge

1 - l00uH
10 - 1000 u H
l oo uH - l 0 m H
1 - 1OOmH
10 - l ,OOO mH
0. 1- 10H
1 - 100 H

to calibrate. I hooked my
ohmmeter across terminals
#1 and =6 and marked the
d ial carefully with a pencil,
c hecking every reading
against a known 1%precision
resisto r whe rever possib le.
Later I app l ied white press-en
n u mbers an d dots and
sprayed them with clear
lacquer to protect them. The
calibration procedure is not
difficult, just tedious. Cali
brate t hc major 1k Ohm
poi nt s first and t hen the 100
or 200 po ints in bet ween.
Th e more careful you are, the
mor e accurate your bridge
will be.

As you will note in t he
photographs, I used standard
RCA phono jacks for input
and output. I use them when
ever possible on my projects
because of the wide variety of
shielded cables available that
match t hcm. The case is
6"x6" x6", formerly black
c ra ck le finish ed , salvaged
fro m my junk box (the whole
garage), and resprayed red to
cover the chips and rust
spots.

Just one more thing on
construction before we get to
the good part. If I were to
re bu ild m ine I would space
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Table 4. Us t of required standard resistors and capacitors, I %.

1 1 Ohm res. 1 .0001 u F cap.
1 10 Ohm re s. 1 .(XU uF ceo.
2 100 Oh m res. 1 .0 1 o f cap.
2 1k O hm res. 1 1 u F cap.
2 10k. Ohm res .

It will interest you to
know that you can also
measure carbo n and wire
wound resistors to a very high
degree of accuracy using dc
current. First connect a
source of dc, a battery or
other supply of from 1Y! to
4Y! volts to the input jack
with a push-bu tton in series,
and a 0-50 or 0-100 de center
scale micro-ammeter to the
o u tp ut ja ck. Hook the
standards and the unkno wn
up in accordance wit h the
resista nce chart. Using the

push-button fo r momentary
contac t , star t ro tat ing the dial
until you start to get a nu ll,
after which you can hol d the
button down to fi nalize the
null.

Usi ng an audio oscilla tor
you can also measure ca paci
tance and inductance as well
as resistance. I've included
the charts for these measure
ment s also. Just remem ber to
keep all test leads as short as
possible, make tight connec
tio ns, and be careful of sho rts

and open connectio ns. For
those of you who want to get
involve d in the more esoteric
and/o r mathemat ical use of
this instrument, your public
library has more than o ne
engineering manual that will
give you th e do pe on such
elegant things as findin g the

power factor of capacitors,
etc.

As for me, I just hook 'em
up using the charts, tu ne for
the best null I can get , and
I'm happy with the result s;
but of course I'm just an old
cut and try type. Try it ;
yo u' ll like it. .

S-700A
It so l..,., .11 o f t hew problems a nd lots mor• . And best of .11 . •. the
TS-700A ref l. cts the t ype of qUilll ity that has placed the Kenwood
nama out fro nt.

- Opera tes all modes: sse [u pper & lower), FM. AM and CW
_ Completely sol id stat e circui tr y provides stab le. long last ing,

tro uble-fr ee opera tion
- AC a nd DC capab ility. Can opera te from your car, boat . o r as a

base sta tion through its built -in power supply
_ 4 MHz band coverage (1 44 to 148 MHz ) instea d of t he u sua l 2
- Au tomat ically switches tra nsmit freq uency 600 kHz fo r repea ter

o pera t ion .. . rever $eS, to o

- O uts t and ing frequency 5tabil ity p rovided t hrough t he use of
FET· VFO

- Zero cent er d iscrimina tor meter
- Transmit / Receive capa bi lity o n 4 4 channels wit h 11 crystals
_ Co mplet e w ith microphone a nd built ·in soeeker
_ The T5-700A has been lhorough ly field-tested . Thousands o f o nits

are in o perat io n t hroughout J apan a nd Eu rope

The TS· l 00A is avai lable at select Kenwood dealers th roughout the
U.S. Fo r the name of your neerest dealer, please write.

.lAlJi RADiO Inc.
8400 N. Pioneer Parkway, Peoria IL 6 16 74, Phone 309-691·4840
Cliff Morris W9GAO - Jim Plack WB9BGS
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How Those

Triangle Things Work
- -a sort of op amp handbook

Fig. I. Ideal (0) ()I7d typical (b) real amplifier. tdeet: A (gain) = 00 .. bandwidth
-= 00 ; lIN = 00 ; l OUT = O. Real: A = 100,000; band width -= J MHz; llN -=
250 kn.. lour = J50n.

'"'
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'" -
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Fig. 2. Oo amp used as comparator.

"

signal is needed . Outpu t Z is in the order of
150 Ohms. The bandwidth o f the amplifier
is limited by internal circui t reactance to 1
to 2 MHl (Fig. 1).

It almost seems a litt le disappointing th at
the 709 tu rns out to be so far from ideal.
Actually, the 709 is a fa irly average op amp.
Some devices approach the ideal more
closely an d some arc wo rse. The reaso n the
perfect amplifier was introduced was not to
make all the real ones look bad, but to serve
as a design model for al l am plifiers . In most
cases a real [imperfect] amplifier is tr eated as
if it were per fect (see lat er) .

Operational Amplifier Specifications

There arc several specifications that are
impor tant to operational amplifiers. The
first, AVOl, has alread y been mentioned.
Th is refers to the open loo p or unmodified
voltage gai n o f the amplifier. If you're
looking over the specs of severa l amplifiers,
you'll find that this specification usually is
around 90 to 100 dB (30,000 to 100,000).
In most applications the exac t value is not
important. What is important is that the gain
is high.

Anoth er impor tan t characteristic of op
am ps i~ the ir ability to re ject signals that
appear a t both inputs a t once. Remember
with differential input, th e idea is to ampli fy
t he difference between the si gnals present at
the two inputs. Any equal signals such as

input
IS an
make

l·+z ~£ lt.I

4-"'/

lo a d the preceding stage , the
impedance must be high . Since this
imaginary amplifi er we might as well
input imp edance infinite.

Nex t, wha t about gain ? Since we never
know how much gain will be needed in a
given applica t ion, an infi nite gain amplifier
shoul d cover all possibilit ies. You might
think that infi nite gain would be difficult to
control but, as you wi ll see later, the gain
can easily be modi fied by ext ernal circ uit ry.
The next item to be considered I~ output
impe dance. In order to make sure the
amplifier can drive any load, output
impedance should be zero. And last ly, the
amplifier output should respond instan
ta neously to any change in the input signal.
This means that the bandwidth has to be
infinite and the phase shift through the
amplifier has to be zero. Our perfec t
amplifier is sho wn in Fig. 1.

As you have probably figure d, real life
operational amplifiers are not qui te as
perfect . Le t 's ta ke as an example the
UA709. Like our per fect amp lifier , the 709
has two di fferent ial inputs: inverti ng and
non-inverting. Input impedance is not qu ite
infi ni te. In fact it is only about 250 k Ohms.
The voltage gain of this amplifie r is qu ite
high - som ewh ere around 50 ,000. To get 1
volt of s ignal output only 20 uV of input

B

z OUT~/

- -;;...,.. 'EOU T EOUT_-<iO'-_---,~.

lz OUT

A

D efi nition of operational amplifier : one
that works, as opposed to a non-opera 

tional amplifier; also known as that " triangle
th ing" on a schematic.

While not strictly accurate, th e above
definit ion is as good as any. While most of
you have the idea that this triangular symbol
represents some kind of am plifier, yoo may
not be aware of how this thing called an op
amp does its job. Wh ile, like an y other
amplifier, the funct ion of an op amp i~ to
crea te a large signal from a small one, the op
amp bas some spec ial characteristics th at
need to be known in order to use it. With
proper connec t ions the op amp can become
an amplifier of stable gain, an integrator, a
voltage comparator, or function in almost
any other way you can imagine (or glean
from the applicat ion notes). The heart of all
these things is an alm ost perfect, vlightlv
temperamental bu t versatile building bloc k.

Before we take a look at the rea! device,
it might be interesting to loo k at a perfect
amplifier. We'll start at the input. One of the
most versatile input st ruc tures for an
amplifier is the differen tial input. Thi ~ ha~

the abili ty to select those signal~ which
appear diHerent a t each input while rejec ting
those signals th at appear the same at each
inp ut. So the perfect amplifier has two
inputs. Also , since the amplifier shouldn' t

60



Fig. 3. 0 cTOning detector.

noise, hum or de bias shou ld have no effect
on the o utput. The ability to reject these
common signals is known as the common
mode rejection ratio (CMR R) and is usually
expressed in d B. It is simply the ra tio of
common signal to differential signal required
to give the same output in either case. Most
IC op amps achieve a CMRR of about 90
dB. This means that , in an open loop
condition, if AVOL is also 90 dB,
differential signals will be amplified by 90
dB while common sign.lls will be effectively
amplified by only 0 dB (1 ). Like AVOL.
CM RR is very high in the typical oc amp
and can be treated in most cases as if it were
perfect.

Let's shift away from the entire amplifier
and take a look at the inputs of the common
operational amplifier. Remember that the
inputs of the mythical perfect amplifier were
of infinite impedance. Of course the real
amplifier doesn't quite make it. What's
worse, the inputs are the bases of 2 separate
(and therefore slightly different) transistors.
A small but finite current must be injected
into the bases of these transistors in order to
turn them on. This current is, of course,
called input bias current. And since the
input transis tors are slightly different,
differing amounts of current are needed by
eac h transistor to give the same effect. This
current difference is known as offset
current. Another type of offset occurs
because of a slightly d ifferent reference level
at eac h input. This is a vol tage offset and in
many op amps provision is made to adjust
this out. In any case these offsets are small
(typica lly 100 mA and 2 mV respectively)
and a re only of consequence when the
ampli fier is used in low input level sttua
rlons. In situations whe re the input level is
h igh in re lati on to the offse ts, their effect is
insignificant. But it should be recognized
that those o ffsets exis t and if the am plifi er is
to be expected to respond to low level
signals, they must be dealt wit h.

As you probably a rc aware, not too many
IC op amps pe rfo rm well as 432 MHz
amplifiers . As a matter of fact, most opera
t ional amplifiers are limited to an absolute
maximum freque ncy of around 1 MHz.
Some arc not even good for high gain use as
a hi-f audio amplifier. This limitation is
generally due to parasitic capacitance
between circuit elements on the IC Chip.
Another more severe limitation is due to
internal frequency compensation (see later).

some other stable voltage reference) places a
fixed 7.5 V at the inverting input of the
amplifier. Whenever the input voltage
exceeds 7.5 V, the output swings to the
positive limit. Whenever it is less than 7.5 V,
the output swings to the negative limit. Of
course the inverting and non-inverting inputs
may be swapped if opposite output swings
arc desired. The only thing to remember is
that the impedance seen by the two inputs
should be about the same to minimize the
effects of input bias current. This is desirable
in any op amp circuit. The two diodes across
the input only serve to limit the differential
input. Some amplifiers behave strangely
when their input becomes too great (like the
inputs may self-destruct or the output may
become the opposite of what it's supposed
to or the outpu t may latch in one state and
forever thereafter ignore the inpu t).

Another circuit (really the same circuit
bu t used di fferen tly ) is the sq uarer or 0
crossing de tecto r (Fig. 3). Whenever the
input wavefo rm exceeds ground potent ial,
the output swings giving a rectangular wave
output no matter what kind of in put signal
is presen t .

That is about all that can be done with
the operationa l am plifier without some for m
of fee dback. By adding appropr iate fee d
back, the amplifier can be made to do many
chores. The mai n advantage of feedbac k
amplifiers is that the characterist ics are
con trolled by the fee dback network - the
characterist ics of the ampli fier itself have
little effec t. That 's why the real life
amplifier can be regarded as perfect - the
d ifferences are almost com pletely cancelled
by fee dback.

Feedback Amplifiers

The first circuit 10 be introduced in this
group is known as a voltage follower (see
Fig. 4). The actual func tion of this circuit is
of an impedance transformer. It will take a
signal from a high Z source and duplicate it
at a much lower impedance. Since there are
no components o ther than the operational
amplifier, the design procedure is quite
simple. Simply connect the output back to
the inverting input. To find out approxi
mately what those input and output
impedances are, a couple of simple formulas
are used.

For input impedance find the values for
AYOL and differential liN in the spec sheet
and stick them in this formula: liN ""
(lIN,O IFF)(AYOLl. For the 709 this works

"lOOK

Fig. 5. In verting amplifier.

VOUT R2 lOOk
VIN : R1 : 10k - 10

How To Use 'Em

Aft er going through the preceding section
and learni ng how non-per fec t IC op am ps
are, we are go ing to t urn a rou nd and use
them as if they were perfec t. The why of the
ma iler is two- fold. First (and most impor
tant ), the Ie is so close to perfect that the
di fference doesn 't matter much. As an
example, if we construct a voltage follower
with a perfect amplifier (infinite gain) we
would gel 1.00000 ... V out with 1.0000CI
_.. Y input. With our non-perfect amplifier
[gain > 100,000) 1.00000 . . . V input gives
0.999990 V out. That is only .001%error.
Not bad, I would say. The second reason for
calling our amplifier perfect is that circuit
analysis becomes dirt simple.

Enough of this theoretical stuff. Let 's see
how these plastic (and/or metal) packages
can be used.

One of the simplest ways to use the op
amp is as a voltage comparator. With its high
gain, a difference at the input of only a few
millivolts produces full output. As ~hown in
Fig. 2 , a voltage divider (or a zener diode or

Whatever the cause, op amps do not make
good rf amplifiers, so the ir use is limited to
the high audio range.

There are two bandwidth-related specifi
cations that concern these amplifiers. The
first is usually given in a graph as device gain
versus frequency . The gain is usually flat
from de to some frequency at which point it
starts to fall. The frequency at which the
gain has dropped to 0 dB is called the unity
gain crossover. At frequencies above this
point the op amp becomes a very com
plicated and not too predictable resistor.
The range between the start of fall off and
the unity gain crossover is important to the
stabili ty of the amplifier and will be covered
more fully later.

The o ther bandwidth-rela ted specification
deals with the ability of the output to
change level rapid ly. Th is is termed the slew
rate and is given in VIuS. The higher the
value of this specification , t he faste r the
ou tpu t voltage can change. You can see that
since higher frequency signals change faster
than those of low frequenc ies, the amplifier
is less able to reproduce the high frequencies
at h igh amplitu de . The effect of slew rate is
to make t he bandwidth appear higher a t low
out put leve ls than at high levels. Th is is not
too grea t a problem unl ess yo u 're t rying to
use the oo amp as a power amplifier near its
upper freque ncy limit.

Fig. 4. Voltage follower.
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Firoal1y, vOUT .
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V,N

c

ZoUT •
AVOL

out to about 11 G Ohms. (Yes, gigaohmsf]
For lOUT find output resistance and

AVOL in the spec sheet and use this
formula:

c

like AVOl was pre-

"'

,

AYOL
-- "'F.

IS used just

'"

•

AlOOP
viouslv :

Non-Linear Feedback

You have seen how placing resistors in
the feedback pa th can affec t amplifi er
characteristics. Now what would be the
effec t of a capacitor stuck in the feed bac k
path? l e t 's start wit h the circuit shown in
Fig. 7. This, as you notice, is very similar to
the inverting amplifier shown previously,
except for the substitution of C for R2. And
also the gain formula originates in the same
way. This is going to be a little more
complicated since putting a capacitor in
there tells us there is going to be a time
factor. let 's give it a try: The currents
through C and R must be equal since their
junction is at a high 1 fixed voltage point.
50: IC-- 1R

Input and output impedances of th ese
last two circuits arc fairly easy to estimate .
The metho d is nearly the same as fo r the
voltage follower ci rcuit. The only difference
is that these impedances are no t improved
by the full AVO L. Since we " used" some of
the gain of the amplifier to increase the
amplitude of the input signal, that "used"
portion must be dele ted from the total
AVOL. What's left is referred to as loop
gain:

Rout
(ALoopland lout -,,"::c:-.

ALOOP

Any impedances in series with the amplifier
terminals have to be added to th e computed
impedance. This usually makes no difference
to the input but can change the output
considerably.

"'

· Yo ltage Gain.

R2
Rl

......-OR T RA!iSISTOR
/

-

~ •
,

VOUT 

R2

' R' . - ' R2

V,N vOUT-- " - --
R' R2

YOUT
tvoltage gainl "V,N

"

•

" , 112
V'N~VOUT

'NVERT'N!>
INPUTC-)
0'

0'

0 '

0'

Remembe r that this simple math is only for
the perfect amplifier : infinite gain and zero
current injected into or sunk from the
inputs. R3, I'm sorry to say, is used to
compensate for one of the amplifier's imper
fections - the current used by the inputs to
bias themselves on. Its value (R3) is usually
equal to the parallel value of R1 and R2.
The idea is that both inputs should see the
same impedance to minimize the effect of
input bias current. If the input bias current
is much less (less than 5%) than the feedback
network current, R3 is not really necessary.

The second type o f fee dbac k amplif ier is
the no n- inverti ng type (the voltage fo llower
is a spec ial case o f this type; see Fig. 6).
Once again, by plac ing resistors in the
feedback loop and input we can tailor the
gain to any value. In th is circuit R3 has the
same function as in the inverti ng amplifier
... Rl and R2 are the gain control e lements,
and by maki ng the same assumptions as for
the inverting amplifier, we can see tha t the
currents are equal in both resistors and their
common point is held at VIN. The math
goes like this:

Fig. 7. Op amp integrator (see text).

Fig. 8. Intel/rator modification to correct for offset drift. (a) Ramp generator
application. (b) AC application ~ leaky integrator.

point is at 0 V. Also since the input
impe dance is supposed to be infinite, the
current through R 1 is equal to the current
through R2:

Ay · _

o volts differen tial input. With the amplifier
connected in a negative feedback con figura
t ion, the ou tput will increase unti l its effects
become equal to, and effectively cancel, the
input voltage (at the non-inverting input).
The principle of the feedback cancelling the
input is used to design all feedback
amplifiers using high gain op amps - the
output stabilizes at a level that reduces the
differential input to zero.

If you really want to do more with the
sign,1I than duplica te it, you can place some
resistors in the feedback loop and give the
amplifier any gain desired. The first of two
amplifier circui ts is shown in Fig. S. This
circuit inverts all signals applied to its input.
The gain of this circuit can be computed:

R2

R'

"."

Fig. 6. Non-invertinq amplifier.

VOUT RI+R2
= =

V/N RI
IOk+39k 49k

10k = 10k = 4.9.

"'"

Again, for the 709, this works out to 3
milfiohms. Do no t be misled by this figure.
This low output impedance is only apparent
if the current d riving capabilities of the
amplifier are not exceeded. If high current
out puts are required, a power amplifie r
should be connected to the ou tpu t within
the feedbac k loop .

The best figures for the above occur
where the gain is highest (0 HI). Note th at as
the frequency goes up and AVO l drops off ,
bot h l iN and l OUT become less ideal. But
for only one com ponent and thousands of
megohms of inpu t impedance it's a pretty
good circuit.

The principle used in designing this and
o ther feedback amplifiers is to regard t he
amplifier as per fect - that is, having infinite
gain and infini te input impedance. 1f the
amplifier has infin ite gain the only way we
can get a finite voltage at the output is with

(the indicates an inversion has ta ken
place). Mathcmaticallv , this work , ou t very
simply. Since the invert ing (-) inp ut is he ld
ill 0 V (or some other constant set by the
voltage a t the no n-invert ing input), R I and
R2 form a voltage divider whose center
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Fig. /1. Square W<lVi' oscittator.
I

fOUT :O- 211RC

square WJW is shown in hg. II. The output
will alternately switch from full positive
output to full negative output.

Another oscillator that produces a square
wave also generates a linear ramp triangle
wave. 11 consists of one op amp wired as an
integrator while the other is wired a~ a
comparator whose reference changes
according to the slope of the integrator
output. This circuit is commonly used as the

basic oscillator in function generators" . See
Fig. 12.

In thi s section I've tried to show in a
general way how the operational amplif ier
functions in a circuit. These examples arc by
no means all that can be done with these
amplifiers. Manufacturers' data books and
application notes are full of additional infer
marion. With a little experimenting and
simple design work it shouldn't be too
difficult to think of a few applica tions uf
your own. Before you stan, there is one
more thing you should be aware of.

be implemen ted using op amps. The trick is
to combine a gain clement (the op amp) an d
some sort of frequency sensitive phase shift
element. A few examples follow with not
much math.

Sine Oscillators: Sine wave oscillators
using operational amplifiers are very similar
to discrete oscillators except that the op
amp is the active element. The first shown is
known as a twin T or double integrator
Oscillator. INote: An integrator provides a
goOphase shift to a signal at the frequency:

1,._ -
"'"c

The double integrator ought to (and docs)
provide a 180

0
phase shift at that fre

quency. The RC network provides 1800

phase shift at the oscillation frequency (sec
Fig. 9). An interesting feature of this circui t
is that if R/2 is adjusted so that the circui t
just does not oscillate, you have a narrow
bandpass filter . Apply the input through a
resistor to the (-) input.

Another sine oscillator is the famous
Wein Bridge, shown in Fig. 10. The output is
a very low distortion sine wave.

Square Wave Oscillators: A simple multi
vibrator type circuit which generates a

,

Compe nsation

While most operational amplifiers used
today have no need for compensation (they
are already internally compensated). there

ce
1869

Wein hndqe oscillator,

I
211RC

c

four :0-

Fiq. /0.

Looking at it this way, this circuit turns out
to be a low pJSS filter. By placing appro
priately frequency sensitive components in
the feedback network almost any response
can be generated. This is the basis of active
filters which have been adequately covered
in a previous .nticle' . Anyone interested in
active filters should read that article.

If you want to try an op amp integrator
there is a practical problem that should be
mentioned. If the circuit of Fig. 7 is used as
is, the output will tend to drift toward
maximum in one direction or the other. This
is because the circuit will continue to
integrate any o ffset error at the input even
with the input grounded. This problem can
be eliminated when using the circuit as a
ramp generator by resetting the circuit at the
end of each ramp wi th a switch or t ransistor
across the capacitor (Fig. 8a) . Closing the
switch causes the output to return to what
ever input appears at the non-Inverti ng input
(in this case zero). The switch is then opened
when you want 10 start integrating again.

When integrating .10 ole signal, special
arrangements must be made since integration
must be continuous. One thing you could do
is to synchronize the input to the integrator
output. When the output reaches some
maximum level, the input should change to
run the integrator output in the opposite
direction. The onl y use for this method I've
seen is for a type of oscillator.

The most praet leal method of using an op
amp integrator with an ac input signal is
shown in Fig. 8b. An extra resistor, R2, is
added. This resistor provides enough feed
back curren t to cancel any error at the
input. Of course, this simple solution docs
have its problems. The gain and frequency
range of integrJtion arc red uced by some
degree and the opcr.uion performe d by the
circuit is not .t true integration. But these
effects arc rctattvctv minor so this circui t
should work well in mos t situations. The
circui t is known, appropriately, as a leaky
integrator.

Another area of non-linear feedback
circuits is that of oscilla to rs. Oscillators
differ from the previously described
amplifiers in that they use positive feedback.
How that feedback is handled determines
the type of osclllator and the type of
output. Actually, anv type of oscillator can

, "'"

Rj2 adjusted until

lC in farads,
E in vons,
I in seconds!
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Twin T sine wow oscillator.
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Fig. 9.
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circuit just osctttotes.

VOUT ..

,""c
1

Slicking that in the formula,

e • vOUT

With anv given components (R and C) and
with .. given input (V IN)(hold them all
constant}, Your will increase linearly with
lime [a ramp generator!). Increasing the RC
product will lower Your in a given time or
will increase lime for a given Your. By
reversing the polarity or amplitude of VIN
the direction and slope of the output can
easily be controlled.

This circuit is generally known as an
integrator and functions the same as an RC
integrator except that the circuit (with the
op amp) has the advantage of linear opera'
tion, higher l iN, low output impedance and
voltage gain.

If the gain of this circui t is plotted versus
frequency, it will be seen tha t uic gain is
infini te (or AVOL) at de an d then begins to
drop off 6 d B per octave starting at a point
determ ined by Rand C. The frequency is
actuattv:

, ,

VOUT

V,.

You may be wondering what that's
supposed to mean. Not much as it stands,
but change a few terms around and:

Now we're getting somewhere. The gain is
then :

We seem to have run into trouble right
away since it's hard to give a resistance value
to a capacitor. But luckily:
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National Semic onductor". Their da ta sheet
includes several pages of ap plications for this
device. The spec sheet says th ese devices are
designed primarily to produce ac amplifiers,
RC active filters, low frequency waveform
genera tors, tac home ters, or low freque ncy,
high vol tage IORic clements. Try your hand
at some of the m or adapt some regular op
amp circuits, Remember, this device can also
be treated as a perfect amplifier excep t that
the inputs arc con tro lled by current , not by
voltage as in a normal op amp.

In this a rt icle I've tried to give a broad
outline of the whys and wherefores of
operat ional amplifiers. While this is nowhere
ncar a ll there is to say abou t op amps , it is
hoped tha t those t riangular symbols are now
less of a mystery. Go through this magazine
and see if you can analyze the operation of
anv op amps used in other ar ticles (my luck,
this is an an tenna issue or so mething). For
mo re informa tion Moto rola" pu blishes
several applica t ion notes : AN ·204 - " High
performance Integrated Operat ional Ampli
fie rs," AN439 - " MC 1539 Op Amp and its
Applicat ions, " and AN-522 - "The MC1556
Operational Amplifier." If you have access
to a techni cal library, Burr-Brown (a well
es ta blished 01' amp manufacturer ) publishes
a book (Operational A mplifiers) th at con
tains all the information you woul d want.
Manu facturers ' spec shee ts will also contain
a great deal of information. The more
information yo u have and use (and ho pe
fully this article was o f some he lp), the less
mys terious those " t riangle th ings" can
become. -

Refarences

I Williams, " Ac t ive Filter Design and Use , Pt . Ill ;'
73 MagaZine, Sept . 1972, p. 76.

20 lsen , "Build This Amazing FunCtion Gener
alO,;' 13 Magazine, Aug. 1975, p. 121 .

.\ Nati onal Sem icond uc t or , 2900 Semicond uctor
Drive, San ta Cillfa CA 95051.
"Mo torola Semiconductor Produc ts , PO Box
20924, Phoenix AZ 85036.
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thi s device also boast , four ampli fiers in o ne
pac kage), and even some tha t require very
low power (533). Wh ile some of these have
some fai rly special characterist ics, th ey
operate muc h the same <IS the old 709.

There arc o ther type amplifiers that don 't
operate exac tly like an or am p. RCA has a
family of devices called transconductance
amplifiers. This means t hey arc voltage
controlled, current out put devices. What
they've come up with is a high gain,
diffe rential input, solid sta te vacu um tube
(or FET). Regretfully , I have no inform ation
about them so I can't give any definite
applications.

Another interesti ng device (which I
happen to know so me thing about) is the
LM 3900. These woul d be called opera tional
amplifiers except tha t this device amplifies
the d ifference in the currents into the
inputs . The currents required are fairly small
(usually around 10 uA), so large value
resistors in series wi th the inpu ts can tu rn
thi s into a vol tage amplifier if that is
necessary . Posit ive feat ures of this device
(accord ing to Nat ional Sem iconductor)
incl ude its ab ility to operate with e ither
single o r bipola r supplies, a large o utp ut
voltage swing, a Fairly wide bandwidth even
with internal compensa t ion and its low cost
(the re are four amplifiers to a pac kage for
ll'ss than 6Od).

A few typical applicat ions arc shown in
Fig. 13. For more information contact
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Fig. /2. Simultaneous sq uare and tria".qle WC/ve generator. rour 0:::

are some applicat ions where it is necessary
to usc an uncompensated amplifier and do
the compensation you rself.

First we must determine wh at cornpensa
lion is and wh y i t is necevsarv. Unlike the
perfect amplifi er, ou r op amp has a limited
bandwidth. At so me high frequency poin t
the response (gai n) tends 10 fall off. Witho ut
compensation the rate o f fall o ff is usually
quite fast. When the o p amp is used as it

feedback ampli fi er, there is a point where
the open loop gain equals the closed loop
gain. If the open ICKJ p gain at this point fall,
off too fast, the circuit may oscillate at that
f requency. The on ly way to avo id instabi lity
or oscilla t ion is 10 make sure tha t th e rate of
open loop gain falloff is 6 dB /octave or less
at the crossover point. Tha t is the function
of compe nsation - caus ing the gain of an
amplifier to fall o ff in a predictable way to
pre vent instabi lity.

An internally compensated amplifier is
adjusted so tha t the gain starts fallin g off at
6 dB /octave (20 dB/decade) a t about 2 Hz.
The vo ltage gain drops to 0 dB at 1 MHz (for
the 741 ). While thi s gua rantees that the
amplifier will be stable under any condi
tions, i t limits the gain severely at high
frequencies. To obtain h igh gain at high
frequencies an uncompensa ted amplifier has
to be custo m compensated to begin the 6
dB/octave fall off a t some higher frequency.
The instructions fo r compensation arc
usually con tained in the manufacture r's
speci fica tion sheet. For example, a UA709
can be compe nsated fo r 60 dB gain up to
500 kHl whi le the internally compensa ted
UA741 would only be good for a marginal
10 dB voltage gain at that frequency.
Inte rnal compensat ion is only there for
convenience ; there arc some advantages to
non-compensated op amps. Some common
uncompensa ted types arc UA709, LM30 1
and LM308. Compensated tvpcs include
UA741 , 55 58 and LM307.

Some Other Ampllflers

This entire discussion >0 far has con
cerned commo n op amps o f the 709-74 1
variety. These have bipolar tr ansistor input
and arc voltage controlled vol tage out put
devices and usu ally require a balanced POWcf

supply. But the IC industry hds defin ite ly
not stopped there. There arc amplifiers with
high slew rate outputs (53 1), Darl ington
t ransistor inputs (LM316) , FET inputs
(536) , single supply require ments (LM324 -
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Tom Yocom WAJRTD
21 Bayberry Road
Acton MA OJ 120

Fig. 1. Base station runn ing manual patch.
Keyword "OVER" triggers switching
between transm it and receive.

'n AlOe.,..
T..~...'H...

-
,. T

- ~

Fig. 2. Base station running manual- VOX
patch. Telephone audio controls transmitter,
sporadic noise causes folse keying at "A"
and hesitation causes premature dropout at
"8. "

Phone Patching '76
- - automatic single frequency patch

.,

' f'" vEe•"""'j--
·.'u'
.,TACH" -r ' r
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Fig. 3. Base station equipped with auto
manual patch. Coiled party transmits two
control tones - one to start the transmitter
("1 '~, and another to SlOP tronsmittinq
("2").

P ho ne pa tch es have been popular fo r
many year s, and the a dve nt of repeater

systems spaw ne d <I new age of phone-in-the
car e n th us iasts. Many V HF and UHF
repeaters have automatic tel ephone patches,
i.e., autopatches. The telephone service is an
easily a dded syste m feature and renders
hours o f enjoy me nt and a poten tial for
su bstan tia l p ublic serv ice.

The re are those among us who have
become so fasc ina ted w ith the eu tooatc bes
that they are an e nd in themselves, That is,
the unde rly ing motivation for buildi ng a
re pea ter is t he promise of mobile telephone
service. We all know abou t not be ing allowed
10 use these systems for commercial pur
poses, but there are many non-commercial
application'> tha t are both fun a nd of signi fi
can t public service. Applications ra nge from
receiving shopping lists from home to
repo rting traffi c mishaps, fallen power tines,
etc.

T he co nven tio nal autopatches, so Ire
qoenuv an integral part of repea ters , are
charac teristically ha lf-duplex devices. This
means you can either ta lk or listen, but not
both a t the same time. T he common HF
phone patches are typical of this mode of
com mu nica t io n . For a full·dupleJl. patch you
would need to simultaneously receive and
transm it. T his would require the mobile

transmitter and rece iver to be o pe ra ti ng at
th e sarre t ime. For most a mate u rs , this
would pose significant tec hn ica l proble ms,
not Ihe least of which would include an
additio nal antenna o r some type of diplcxcr
to use a single mobile antenna. T he tclc
phone company has already perfected this
mode of operation. Of course, the futl 
duplex approach uses two radio frequencies
(one for transmit and one for re ceive) and
provides "realistic" telephone service - yo u
can do all the things c hara cte rist ic of tete
phone corwersauo ns - butt in, insert lo ts o f
"u h-huhs," e tc!

For casual amateur purposes, it may no t
be neces sary or p ractical to worry abo ut
full-du ple x service. But if half-duplex service
is adequate , then wh y util ize two valu able
radio c ha n nels? Why no t use re pe ate rs 10

e x lend the range o f re lia ble com mu nicatio ns
and single frequency telep hone systems to
provide half-d uplex tel epho ne service? A I
least this is a nice technic al thing to thi n k
abou t even if telephone-only systems m ight
cause the FCC to e xperience a ne w se t of
amateur problems. Afte r all, what is a fully
automatic base station that renders tele
phone service? It's certainly not a repea te r
for it doesn 't repeat. It 's not a re mo te base
for it never f unctions as a base fo r rbe
mobile user - or d oe s it ? Well, anyway, le t's
co n tin ue t he tec h n ical considerations.

Types of Single Frequency Phone Patch
Systems

Several ty pe s of single frequency phone

patch svs terns ca n be considered and then
discussed in turn:
1. Manual phone patch
2. Manual-VOX phone patch
3. Automanual phone patch
4. Autovox phone patch
5. Time division pho ne patch

T he following discussion will de m onstra te
that all of these systems are practical and
that the last three are capable of providing
fu lly automatic [au to patc h) service 011 a
single radio c han ne l.

Manual Phone Patch

A manual phone patch is typified by the
many phone patches o pe rated on the HF
bands. The phone patch is manuall y
attached to the telephone lin e by the base
sial ion o pera tor a nd the transmitti ng and
rece iving pe rio ds a rc likewise con trolled by
the base sta tio n operator . Typ icall y , the
o pera tor responds to the ke yword " O VE R"
which ca uses hi m to re verse the transmitl
receive mode. If you've ever run such a
patch for people no t spea king you r nat ive
language, you know the confusio n that can
resu lt if you d o n 't hear " O V ER." The
manual pa tch provides half-d up lex service
a nd uses o nly o ne ra d io frequency (assum ing
the two stations a re "nened ). Fig . 1 shows a
typical ac tivi ty seq ue nce.

Manual-VOX Phone Patch
T he manual-VO X phone patch is a reta

live ly simple e xte nsio n of the manual patc h.
Again, the base sta t ion opera tor manually
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attaches the phone patch to the telephone
line. In this system, a VOX circuit detects
the telephone ca-tv's speech and in turn,
keys t he transmitter. Again. the keyword
" OVER" is somet imes valuab le to enhance
coordination between the telephone party
and the distant radio user. At least in th is
system, the radio operator is not needed to
accomplish the individual tr ansmit/receive
actions - a level of auto mation has been
accomplished. This patch provides half
duplex service and uses only one radio
frequency. Fig. 2 shows a typical activi ty
sequence.

''- ""...... ...TOo 000

,

Fig. 7. Transceiver state diagram.

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

' '' ' C" "'"

Fir;. 6. Fundamental state diagram.

Time Divisio n Phone Patch

The lime division phone patch der ives its
name from the fact tha t the base station
control logic divides the trans mit time into
periods of transmissio n and reception.
During very brief receive periods that take
place during interruptions to the normal
transmit activity, the system receiver is able
to detect the user's incident carrier and
therefore cease transmitti ng and enter a
prolonged receive period. This patch intro
duces additional technical complexities to
the base station (no changes to mobile users),
but renders better service in tha t the radio

and renders half-du plex telephone service on
a si ngle frequency. Fig. 4 shows a ty pical
activity sequence.

,,
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Fig. 5. Time division patch,
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This system poses very interesti ng legal
quest ions. The typically unlicensed tcle .
pho ne party contro ls the transm itt er via
spec ia l actio ns - namely transmitting con
trol tones. Thi nk for a moment abou t a
telephone handset equ ipped with a PIT
butto n (such things ex ist). Now consi der a
" beeper" circuit that generales one audio
signal when the button is depressed and
another when the button is released. The
called party now looks very similar to a
normal rad io opera tor. Who's really in
contro l of the transmitter? AI least at times
it's probably the te lephone party with the
transceiver fu nctio ning as his remote base
station! Other systems exhibit th is same
pro blem - the time division pat ch (to be
described later) solves this problem.

Autovox Phone Patch

An autovox phone patch is the logical
extension to the automanual phone patch.
Again, control tones from the radio user are
used to attach and release the phone patch.
However, the periods of trans mit and receive
are basicall y contro ll ed by the te lepho ne
party's speech . This syste m allows the radio
party to render all of the significant con trol
functions while enabli ng the called party to
initiate the transmit and receive periods
withou t needing special equipment or
instructions. This patch is fully automatic

and receive is controlled by the telephone
party - a less than ideal situation since
many people called may not be trai ned or
equippe d to perform this functio n. If you
intended to always call telephones manned
by a ppropriate ly trained people and
equ ipped for th is type of operation, then
this simp le sys tem would render a pseudo
auto patch service in a reasonable Wirof. It is
automatic, half-duplex. and uses a single
frequency. Fig. 3 shows a typical activi ty
sequence.
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Fig. 4. Base station equipped with autovox
patch. Note how First "What?" isn't trans
mitted - VOX is inhibited when a carrier is
present.

Automanual Phone Patch

An automa nual p ho ne patch does not
require a base sta tion operator. The phone
patch is attached to the telephone line upon
receipt of a co mmand from the rad io user .
The user si mply tra nsmits a special audio
tone which is detected at the base station
receiver. Once the patc h is attached, the
radio party transmits additional tones which
are used to accomplish the number dialing
(previously done by the base station ooer
atcr]. The base station control circuitry
causes an identifying tone to be applied to
the te lephone li ne so that when the called
party answers he can iden tify the fact tha t
he is receiving a call from a radio user. This
causes the called par ty (assuming he 's been
so instructed) to request use of the trans
mitter by sen ding a control tone - e.g.,
Touchtone " I ". He likewise marks the end
of his transmit period with a control
character - e.g., Touch tone "2". When the
telepho ne call has been completed, the patch
is disconnected from the telephone line in
one of two ways:

1. A circuit detecting the fact that the
called party has placed his handset " on
hoo k" ge nerates a discon nect signal; or

2. A control tone is sent by the radio
user.

This system is semiau tomatic - the
phone patch is attached and released
without a base sta tion operator intervening.
However. the switching between transmit
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Allach pa tc h
Key t<a nsmitter 10 broadcast
dial tone
Accept ciahng information
Accept eoe-rcu numbe<
VOX modll of tTansminer control
Key uansmill,,- and broadcast
te!ep hoone party's voice
B.oadcast "beeo" tone
Rece ive pe<io d to allow user
to "'grab"' control
Inh ibi t t ransm itler a nd re main
in receive mode
Ini t ia te conclUding identi fica tion
sequence
System deactiyated

"

PTT POWER

o 0 0 means switch "otl ..
o 1 1 means switch "on"
1 1
1 0

9

7
a

3

•
5
6

11

STATE

o
1
2
3

STATE
o
1
2

Specific State Diagrams and System Descrip
t ions

Figs. 8{a), 8(b) and 8(c) sho w sta te
diagrams for the first th ree pho ne pa tc h
systems d iscussed . Figs. 9(a) th rough 9(c)
sho w state diagra ms for an autcvox patch.

Fig. 9(a) describes a very simple au tovox

typical mobile transceiver.
The system has three states - named

state 0, state 1 and state 2. State 0 is
characterized by no activity, state 1 is the
receive state , and sta le 2 is the tra nsmit
sta te . No te that the sta te diagram shows
what hap pens to t he svste m as a fu nction of
various actio ns. Note th at t he amou nt of
detail shown is a function of the clari ty you
wish to show. Fig. 7 shows a furt her
enhancemen t of the transceiver state dia
gram. Note how this completely describes
the system - there are four sta tes - 0
through 3. There are two primary controls:
the power switch and the PIT bu tton. Both
of these switc hes have two positions - ON
and O FF. A truth table shows these combi n
ations:

.5<COOOS. "....~
2 "',• •~e ,

• - , '05<'

•

•

SIGNIFICANCE

Id'
Altach patch, key tran&rrutter
to b<oadcast dial tone
Receive dialing instruct ions
VOX mode of t<ansmitte<conlrol
Key I.aosmille. and broad:ast
telepho ne party's yoice
Gererere "beep" to inform use.
of c o ntr ol period
Receive Per iod to allow u se' to
"grab" COn trOl
Inhibit t<" nsmi u e . and stay in
<eceive mode

6

5

7

2
3

•

STATE

o
1

•

State Diagrams

State diagrams are a popular graphic
convention used in the fields of electrical
engineering an d computer language pro
cessing. State diagrams arc a helpful aid to
understanding complex even t sequences.
Fol lo wing a brief description of state
diagrams, each of the patch systems wal
be described and discussed using t his
graphic conventio n. It is the n possible to
build appropriate con trol ci rcui ts to in effect
"implemen t" the state diagram s.

The idea of a "state" needs to be under
stood before continuing. A state is represen
tative o f a particular condition. FOf
example , a 2 digit binary counter has four
states - 00, 01 , 10 , 11. The counter can be
in any one of these "states"; i.e ., the
counter's "condition" is that it contains 00,
0 1, 10 or 1 1 as the count. A state diagram
consists of a series of circles containing
nu mbers indicative o f a par ticular state. The
circles are connected by lines showing what
stimulus causes a transition from one sta te
to another state . Fig. 6 shows a simple state
diagram that describes the operation of a

, .

us are quite famil iar with the first two
wstems having either built patches, used
patches, or been served by patches. The
others are less well known. The au tomanual
patch, while relatively simple, has extremely
li mited usefulness, an d so it's not very
interes ting for gene ral app lication. The
autovox patch and time divis ion patc h are
qui te workable and wort hy of further study.

C

SlGN1 F ICA NCE

Id'
Patch llttached, base station
receivin g
Patch llnached , base station
tra nsmi tti ng

SIGNIFICANCE

Id'
Attach palch, key Iransmiller
to broadcast dial tone
Rece iving dialing information
VOX mode of t ransm itte r
con trol
Key transmiller and broadcasl
telephone party's voice
lohibit traosmiller and stay in
receiye mode

2
3

5

•

2

STATE

o
1

STATE

o
1

•

Practical Considerations

Each of these systems has its strong and
weak points - some require a base station
operator, some do not, some require sophis
ticated control logic and sornc do not. You
can 't have your cake and eat it too! Ho w
ever, all of these svsterns will work . M05t of

A

Fig. B. User attaches patch via ", releases via
:::, auto-release via called party hanging up.
Digit "l " means start transmitting and digit
"2" means start receiving.

0 :~: 0 " -0

user is in full control of the system (u nlike
any of the o ther systems wherein the user is
at the mercy of t he base station operator, a
tele phone user, or a VOX circui t). The time
division phone patch is fully automatic,
renders half-duple x teleph one service , and
uses a single frequency while enabling total
radio party control. Fig. 5 shows a typical
activity sequence.

Fig. 9(a). Simple autol'()). system. Fig. 9(b). Improved outovox system . Fig. 9(c). A practical auto-ox system.
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One sample Lel'lQ lh of QUALITY Enent iallv %
taken everv: sample (msl Poor Fair G=d Excellent Unnoticeab le Transmi tted

, ~ 50 X 95

2 ~ 50 X 9 7.5

2~ '0. X 95

,~ 75 X 9 2 .5

2~ 75 X 96.25

t sec 58 X 94.2

.5 sec 58 X 88 .4

t see 42 X 9 5.8

2 ~ 42 X 9 7.9

3~ 42 X 98.6

3~ 100 X 96.7

5~, ' 50 X 97

5~ 42 X 99

5~ 42 X 9 1.6

Fig. 10(b).

Fig. IO(c). A proctical time division patch
system.

the transmi tter is then on and the receiver is
then off.

Addi t ional improvements can be made
through the addition of timers and escape
paths. Fig. 9(c) shows th e state diagram of a
good, workable autovox patch sys te m. (Thi ,
logi c has been fully implemented using T2 L
logic to control a 2 me ier au tovox svstem.]
Several significa nt features have been added
to the system shown in Fig. 9(b). A minor
improvemen t consists of introducing a state
to keep the autopatch system from QRMing
th e user at start-up time (sta te 2 is no t
entered u ntil the carr ier that presented thc "
has ceased}. States arc also included to
" bloc k" toll calls, When the dialing state is
ente red (state 3), an ini tial 0 or 1 will abort
the control sequence. Note also thai the
system on ly provides 10 seconds for the first
valid digit , The user may also deliberately
abort the control sequence by sending a =. It
is thus possi ble 10 "test " the system by
tr ansmitt ing a ... and then a 'It. Receipt of a
valid firs t digit (2, 3, 4, 5, 6, 7, 8 or 9)
causes state 4 to be entered. In this state t he
additional d igits composing the telephone
number are "dialed." If an error is made, a ::
may be used to exit the control sequence. If
the use r is too slo w, or if his signal fades ou I,

a 10 second timer aborts the co ntrol
seq uence. The end of d ialing information Is
indicated by the user transmitt ing a ... which
moves control to state 5. States 5, 6, 7, 8
an d 9 function Ihe same as states 3, 4, 5, 6
and 7 in Fig. 9 (b). State 10 is added to serve
as a terminal state which ini tiates an identifi
cation sequence. In fact, in the actual
impjementation, an identification sequence
was init iated upon entry into state 3, at
periodic interval, during use, and upon en try
into state 10. Sta te 11 can be entered by
sendin g a "0" to "kill" the syste m 
theoret ically "pulling the plug." The 1
minute timer associated with state 5 causes
the system to abort if there is no activity for
a period of 1 minute no activity being no
signal received and no voice on the tele
phone line. In ad dition, a call length timer is
associated with the system being in any state
other than sta te 0; to allow for longer
telephone calls , the user can rese t this t imer
by sending a "0" charac ter.

There are two significa nt weaknesses in
the autovox patch sys tem. First , the radio
user can only grab control in particular
states 5 and 8 in Fig. 9 (c). This limits t he
user's abili ty to inhibit a runaway system or
censor an over-excited telephone user. The
second weak ness is in the use of a VO X
circu it. Reliable VOX circuits arc a rarity
unless th ey becom e ra ther sophistica ted elec
tronically. O n the other hand, the sys tem is
fully au toma tic , uses only a single fre
quency, and provides reliable service when
properly adjusted.

Fig. lO(a) describes a simple time
divisio n patch wstcm, While the state
diagram i<. simple, the system is quite
impressive in terms of ib op eratio nal charac
toristics. Upon receipt of t he acccs co ntrol

information - ei ther via a rotary dial or
Tou chtonc pad. The user marks the e nd of
th e dialing activity by sending a "'. State 3 is
a general receive stale. If th e user t ran smit, a
signal, th e control logic goes to sta te 5 where
voice o n the phone line is igno re d (t he radio
user has contro l). If voice is detec ted duri ng
sta te 3, th en state 4 is entere d and the
transmitter is keyed to broadcast the tele
pho ne party's voice. When there is no more
voice present, state 3 is reent ered. The
patch is d isconnected when a :: is received in
sta te 5 - user is in co ntro l and tran smits a :r::.
Note that the use r cannot gel control when
the sys te m is in sla te 4. The base station
transceiver ts not receiving! Several improve
ments can be made to this sys te m.

Fig. 9(b) describes a be tter au tovo x pa tch
system. In this system, three addit ional

states have been added to allow the mobile
an opportunity to gain pe riodic control.

If voice persists for 10 seconds (system
Slays in stare 4 for 10 seconds }, then stat e 5
is entered. State 5 ca use, the transmi tter to
be turn ed on and an "alert ing audio to ne" is
applied to the transm itt er 's input. After 500
ms of this tone, Hate 6 is entered for a
maximum of 1 second. If the mobile user
keys his transmitter, the result ing carrier will
cause state 7 to be ent ered wherein the user
can talk 10 the telephone party and /or
transmit a control character such as # 10

disconnect th e patch, Th is type of control
logic enables the system to accommodat e
situations suc h as an over-sensitive VOX
circuit, a long-winded telephone party, or a
call to a telephone located in a very noisy
area . The voice an d carrier signals are
mut ually exclusive in that the presence of a
radio signal causes the voice signa l to he
ignored and a voice signal cause, a radio
signal to he ignored in fact " missed " si nce

•....'

SIGN IFtCANCE
'd.
Anach palch. key Ira nsmil1e r
Inhibi t t reosmuter, stay in
receive mode
Inhibit t ransmi tter. act ivate
receiver

Simple lime division patch

3

STATE
c
1
2

patch system. A user transmits a "*" to
activate the system. The system immediately
responds by attaching the pa tch and keying
the transmitter to broadcast the dial to re . A
normal VOX circuit wou ld continue to key
t he transmit ter due to the presence of the
dial tone. The con trol logic incl udes a five
second timeout to keep this fro m happe ning.
Stat e 2 is a receive only sta re and during this
perio d the user transmit, number d ialing

Fig. 10(0).
system.
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only twelve sta tes are valid. A better imple
mentatio n can be made by using a four-bit
cou nter which can assume 16 state s - a
through 15. The logic that o ne builds then in
effect says, " If the coun ter's value is V and
ac tio n A occu rs, then set the cou nter to M."
Simple logic can detect the illegal states
(entered perhaps via a noise pulse) a nd cause
the counte r to be set to some specifi c value.
The cou nter's value is then indicative of the
system's sta te . The cou nter is set to a
part icular value (syste m sta te) in response to
de tec ting particular conditions in conju nc
tion with a specific coun ter value. Fig. 12
shows in a general block diagram manner
how logic for Fig. 9(.1) would be implc
mcnted. Figs. 13(.1 ) and 13 (b ) illustrate t wo
approaches to imple menting the set logic
and sta le counte r (actually a register). Fig.
13(b) is preferred since it isolates the setti ng
logic from the state register itself. The
practical implementation did not follow
these guidelines hut was a piecemeal project
built up as a series of small logic modules.
The actual logic details are not all that
impor tant , providing that the state diagram
is faith fully implemented in the hardware.

A svst em diagram is shown in Fig. 14 to
illustrate the component parts of the system
- above and beyo nd t he control logic .

Whi le the heart of the system is the
con trol logic, the most sensi tive com pone nt
is the VOX un it. The VOX unit e mployed
WdS an adaptatio n of the solid sta te unit
appearing in the 1972 edition of the ARRl
Handbook. Mi nor modi fica tions were made
in the anti-VOX circuit to adapt its opera
tion to thi s applicatio n.

The most difficult probl em that had to be
overcome was false tripping o f the VOX
circuit each time the transc eiver (a Motorola
W43GGV) switched from transmit to
rece ive. The problem cau sed cyc ling - the
unit would switch from transmit to receive
to transmit to receive, etc. The probl em was
traced to the fact that de microphone bias
was being switched on and off. Removing

-

Fir;. J2. Block diagram or recommended
autovox system logic.
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due to the deactivated transmi tter. A prac
tical li mit results from the inability to stop
transmitting instantly and start receiv ing
instantly. Even if this were possi ble, the
speed of t he carrier detection circu it must be
considered. The operat ion is smooth when
the frequency of interruption i.. a second or
less and the dur ation i.. limited to J few
milliseconds.

Fig. 10(c) describes a practical time
division patch system which I have buil t and
operated. The patch is activated by the *
character or a depressio n of switch SW1. The
syst em is deactivated by the #, o r a 1 minute
timeout (nu carrier fo r 1 minute), or a
depression of switch SW2.

An Operational Autcvcx System on 2 Meter
FM

The au tovox system descri bed in Fig. 9 fc)
was implemented on a series o f circuit cards
using surplus T2 L logic componen ts. One
significan t comment can be made about the
implementation: It could have been better!
The initial tempta tion is to vie w eac h state
on the state diagram as a memory element 
i.e., a flip flop . This approach results in 12
flip flop, - one for eac h of the states Il- Tl ,
However, each flip flop has two sta tes 
either set Of reset. If there are twelve flip
flops, each of which can have tw o states, the
system can theoretic ally assume anyone o f
2 1 2 states! (Two flip flops ca n assu me four
states - 00, 01, 10 and 11, three fl ip flops
can assume e igh t states, and tw elve fl ip flops
can assume 4096 sta test) But, out of these,

character , a ", the sys tem attaches the patch.
The transmitter is keyed whenever the
system is in sta te 1. For the sake of
simplify ing the discussion, assume for the
moment that a carrie r is not rece ived. In th is
situation, state 3 is entered after the system
has been in state 1 for 990 ms. State 3 is left
after l a ms. The system thus cycles between
stares 1 and 3 - staying in state 1 most of
the time - in fac t 9996 of the time. (Note:
Time is divided between transmitting and
receiving - thus the te rm time division.I In
Slate 1, the patch is attache d and the
transmitter is keyed ; in state 3 the receiver is
on and the transmitter is o ff. Consequentl y
99% of the telep hone party 's audio signal
will be transmitted. Now, consider the effect
of an incident carrier. If a signal is detected
during the 10 ms time period that the
receiver is ac tive (via state 3), then state 2 is
entered and the receiver rema ins activate d
(and the transmitter disabled ) until the
incident signal ceases, thereby causing state 1
to be entered. Since the receive sta te is
entered approximately once every second,
the averooe time needed for the system to
detect a mobile user's signal is !-7 second.
From the user 's point of vie w, th is means
that when he starts to transmit, hi, voic e will
be heard on the phone line with in a maxi
mum of I second - Yi second on the
average. Actually, his signal will be de tected
withi n 0 to 990 ms: sometimes it will be
de tected imme diately, other times not
nearly so quickly.

The radio user will not receive all of the
telephone audio - o nly 99% of it. Careful
studies have been made to determine the
effect of "missing audio" on the liste ner's
ability to understand the info rmation being
transmitte d. There are three principle
facto rs:

I . How often the signal is interrup ted;
2. Ho w long the interruption lasts;
J. What replaces the missing signal.
Fig. 10{b) summarizes the author's sub

jective evaluation of an experiment per
fo rmed hy Chuck Fenwick W0FTM. The
inte rruption rate and interrupt duration
were varied while the same speaker read the
same text at the same rate. The mis,>ing
sections were replaced with silence.

In an operational time division autopatch
system, the missi ng information wou ld
probably not be replaced with a /cru signal.
If VHF·F M is used, the lack of a signal
produces a hissing sound: il AM is used, the
lack of a signal is generally quiet, but
certainly not totally quiet; other modes
would have other characteristics.

Several prac tical considerations must be
made in a time division patch ,y .. tern. The
frequency of entering the receive state and
the duration within the receive state must be
carefully chosen. Ideally , you want to enter
the receive Hate frequently and stay as short
a time ".. posviblc. Enteri ng freque ntly
enables the user to gain accc.... quickly ;
stJying J short time minimiles the lo s.. o f
information transmitted Irorn the phone line
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l ots of experimental work was done to get
reasonable response times. The transmitter
was no t modified - simply keyed on and o ff
with a transisto r switch in the power lead.
The receiver required modification in the age
circui t to speed it up . Because of capacitor
charge condi tions, the rece iver came on most
insensitive and graduall y increased its sensr
tivltv. A transistor switc h was added to
remove the capacit o r until a signal Wa5

detected and then re place it to con trol the
amplification process and reduce distor tion.
A carrie r detector was added to produce a de
vol tage when a signal W a5 detected. This
signal was in turn amplifi ed by o p amps,
passed through a Schmitt trigger, then to a
monostable, for delayed dropout. The
output of the monostable was the signal
named CA RRIE R appearing in Fig. 11. This
simple account over-stmcnttes the matter
somewhat because rece iver sensitiv ity was
stil l somewhat defi c ien t . This may have
resulted from transmitter turn-off problems,
Havi ng no equipment o ther than a YOM, it
was difficult to really study what was
happening. Adequa te equipment and a
better electronic enginee r could have no
doubt worked wonde rs! But, the circuit did
work - so well, in fact that on several
occasio ns, I ta lked with my fathe r over long
distance circui ts and he was tota lly unaware
of the radio syste m's o peration.

The radio party hears a " t ick" each time
the base stauon ceases transmission to look
for a carr ier; the tele phone party hears only
the received audio sr nce audio gating is
enab led o nly when a signal is present.

Just for the sa ke of provi ng it cou ld be
done, the control uni t was connec te d to a
stoc k Mo torola W43GGV tube-type trans
ceiver. By making the sample period very
long, even a unit with PTT relays worked
acce pta bly. While this is cer ta in ly not recom
mended, it wou ld be in teresting to attach a
fully solid state unit employi ng solid state
antenna and power switc hing (such as the
v arttrcnics IC-2F). A sui tably designed
transceiver could no doubt vastly improve
overall system performance by rapi dly
getting the transmitter squelched and the

Fig. 14. Component ports o f a practical
aurovox system.
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unijunctton timer is used to determ ine how
Ireq ucnuv this process is perfo rmed - in the
experimenta l system, several time periods
were switch selectable between approxi
mate ly two times per second and once every
fi ve seconds (the basic t imer ci rcuit is shown
in Fig. 16). The rate at which the 2-bit
cou nte r was cycled was contro lled by a
separate UJT clock circui t cont ro lled by a
variable resistor to provide widely variable
sample durations . Fig. 11 shows the fre
quency contro l t imer as T I and the sample
doc k as T2. The fl ip flo p composed of gates
XA1 J.. 3 and XAI J..4 is representa tive of
state 3. The fl ip flop composed of gates
XA1 5·3 and XA I 5-4 is representative of
sta te 2. Gates XA 12-1 and XA 12·2 decode
the counter to de termine whe n the receiver
should be enabled. Gate XA 12-2 decodes the
seco nd " rece iver-on" period and thus gen
e ra tes the " SAMPLE" signal as well.

Gate XAll ·1 p roduces an ena ble for the
receiver u nde r four conditio ns:

1. Sample period 1 or 2 ;
2. Carrier present on input ;
3. Pa tch off;
4 . Local mode and PTT but ton not

pressed (gates XAIQ.2 and XA10-3).
Gate XAI5-2 causes the fl ip fl o p com

posed of gales XAl 5-3 and XA15-4 to be set
when a carr ier is detected during the sample
period. Gates XAll -2 and XA 14-2composc
the transmitter keying logic - providing an
enable u nde r two condit ions:

1. Local mode and PTI button pressed;
2. No sa mpli ng in pro gress and no

inc iden t carr ier.
This logic was interfaced with modified

Radio Shack Model TRC-4 100 mW CB
transce ive rs that were interconnected with a
simple phone patch. Re liable opera tion was
obtained while wandering around the house
carrying an unmodified T RC-4 . For sim
pl icity , one transceiver was used as the
rece ive r and the o ther one, with PTI button
wedged "on", was used as the transmitter.,
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FigS. 13(0) and J3(b) illustrate two ways to implement the set logiC and state counter.
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the bias circui t, intended for ca rbon micro
phones, cured the problem.

The VOX circuit should have fas t a ttac k
and slo w release to be most effec tive.
Emplo ying some age ahead of the VOX unit
can be help ful in accommodating various
~eaking levels and telephone circuit con di
tions. The most serious operational charac
ter ist ic occurs when the telephone party
responds to quest ions too quickl y, resulting
in a missed o r partial transmission - the
result of the VOX attack ti me and trans
mitter keying time. The same proble m
occurs on conventional two frequency auto
patch ~ystems as well when the telephone
party responds befo re the mobile use r has
had time to switch from transmit to rece ive.

The autovox patch is easy to U'>C and can
ren de r service if a good VOX c ircuit is
employed. The system's primary weak nesses
inc lude the varia bility lnberen t to VOX
circuit~ and the fac t tha t the mobile user
doesn 't have absolute control of the svstem
(he must wait 10 grab contro l) .

An Operational Time Dlvivlon Autopatc h on
27 MHz AM

To hel p in the investigat ion of a time
division autopatch , the control logic shown
in Fig. 11 was constructed using Tll com
ponenr s der ived from discarded computer
circu it boards. Flip flop XA9 is the mode
control fl ip fl op and is representative of
state I . This fl ip fl op is se t either by a
push-bunco switch, SW\ , o r upon recei pt of
the * charac te r (tone detecto r OU lpU~ H3
and LI 1; it i~ reset by a push-button switc h,
SW2, upon expiration (momenla ry logic 0)
of the 1 minute timer , o r upon receipt of t he
# character (tone detector outputs H1 and
L,I.

The samp ling process, i.c ., look ing fo r an
inciden t signal, is accomplished by use of d
2-bi l b inary cou nter. The sampling process is
ac tu ally sub-divided in to fou r periods. Fig.
I S shews the ac tual sampling process. A
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Legality Considera tions

The FCC's revised repea ter rules are
kno wn to us all. This experimental system
was designed to be fully automatic and
re li able so tha t the need for a base station
operator could be to tally elimina ted, wh ile
at the same time it halved t he amount of fre
quency spec trum use d (compared to co nven
t ional autopatch systerm). The FCC has
taken a dim view of " te lephone only"
repeate rs, ye t many repeaters exist mainly to
support everyday teleph one communica
tions. So far as I know, a system suc h as the
automatic VOX patch might be legal for the
land mobile service although not for the
ama teu r service. My interest has been in
advancing the technology - not qui bbling
over rules and regulatio ns. My goal has been
met it would, ho wever, he enjoyable and
encouraging to learn that the operation of
such a telephone system for str ict ly non
com mercia l purposes and emergency com
munica tio ns was in fact permissi ble. There
are many times each week tha t I wou ld like
to make a perso nal p hone call to check on
the famil y "milk" needs, and at the same
time prove that th e system is ready to render
valuable community servic e in the event of
an emergency. We can only hope that the
FCC will recognize the merits of systems
such as this one . Can you imagi ne the
potential impact of a national single fre
qu ency autopatch system? In the meantime,
10-4 v'allle
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able to switch from transmit to receive very
quic kly .

Fig. 16. Basic t imer circuit.

Conclusio ns.

All o f this thinking and work with single
frequency autopatchcs came abou t because
one Florida amateur, after reviewing my
repeate r system equip ped with an au topatch,
said to me , " It's too bad you can ' t build a
single frequency au topatch." To Hank Bach,
I say " Thank You." The thinking and
researching have been rewardi ng. Maybe one
of these autcoatchcs. perhaps the Lime
division autopatc h, will be just what is
needed to provide re liable half·dup lex tete
phone service on a single frequenc y 10
thousands of mobiles already equipped with
various types o f standard tr ansceivers.

ACTION

Tra n$mille r o ff
Rec eiver on
Chec k for carrier
Receiver o ff

,

"-----,--I 1-,-.'

SAMPLE PER IOD
COUNT ER VALUE

o,
Z
3

receiver up to maxi mum sen~ tivity.

The t ime divis io n autopa tc h has many
significan t posit ive characte rist ics:

1. It is fu lly au tomatic ;
2. Control is in the hands of the radio

party ;
3. It uses a single freque ncy ;
4. It uses a si ngle anten na wi th no need

for a diplexcr;
5_ It requi res no special phone line

qua li ty or telepho ne party conduct.
It also exhibits one significant nega tive
cha rac teris tic - th e base station must be

Fig. 15. Detailed carrier 5(}mpling process;
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from pa{Jf' 24
Considering how Ihings are going, it

would $el!m prudent lor all of us net
yet itCIiV'l! on CB to start looking
around tOf a rig. We'll not only get t he
smokey clues which CBe., are
enjoying, but also get to meet some
nice people who are solid gold
prospects for ham ucenses, You 'll also
find a lot more tralfic inlormation
available 10 you while driving than
you get Ihrough the local repeater . ..
CBers outnumber the hams about 100
to 1 these days,

Remember back, you older t imers,
to when CB was tint introduced_ At
that time a lot of us thought thai this
would be a great start for gening
people interested in ham radiO. The
illegal t ype 01 operalion, which the
old rules promoted, made the 11m
band a playground lor t he t ype 01
people we d id n't need ... and which
"Mluld never be much interested in
amateur radio where they would have
to ilCtually work to get a license. The
present CB gang has engulled the old
high power bad language creeps and
are, lor the most pan, Quite decent
people. Now, as the FCC manages to
get licenses into CB hands, you even
hear actual call letters beginning to
replace handl"!

We don't have to try to lick 'em ...
just join 'em and sneakily winnow Ollt
the best of the CBers and gel them
into our ham cresses. It will be a
pain less. , , fun .. ,missionary job.

Yes, I know . _ I can hear the old
curmudgeons now ... 73 Magilzlne
. . . the amateur radio and CB maga
zine. Go soak your heiKts ... right
atter listening to CB 1976 and linding
ou t what it is really like. My apologies
if you lind CB to be rotten, .. it isn't
most places, but there are exceptions

NEW 220 MHz CB BAND?

Despite the ads by NRI in OST and
HR for their new 220 MHz CB synthe
sized rig, the fCC ~sures me that
plans lor t his ham band to go CB are
dead. Several readers wrote me about
this obviously deceptive advertising,
"Mlndering how these magazines could
run such an sd. Beats me'

While most of my past prejudices
iI9Iinst CB have been overcome by
recent developments, I'm not yet
ready to cope with CBers on 220 MHz
who are convinced that their NR ISOO
channel digitally synthesized rig is
perfectly legal.

We, ilS am8leu." do have to come
to grips with CB ~ it is today. We
need to understand what it is and how
we can best relate wit h this. Letters
are pouring in Irom all over t he
cou ntry telling me tllat ham dubs are
having more and more sucoess in
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converting the more intelligent and
decent Ceers into licensed hams.
Bravo.

We al1lO need to be "'1.'1 . The
renegade element which hM moved
above the 23 channelS gets a wild hair
ever y now and then a nd ventu res
above 2B MHz. This sort of t rip
should be stopped with every tool at
your dispoillli. It win be a lot easier to
stop now than when the sunspots start
perking again and all sorts 01 rare OX
become available.

One 01 the last things we need is an
open invitation lor CBers to jump
unlicensed Into a ham band. Hope
lully QST and HR will correct the
idea IIlat there now is a 220 MHz CB
band .. . and perhaps take a firmer
stand Wi lh ewertrsers who try to run
eeceot ive ads.

My than kS to the many readers who
dropped notes to the ollending maqa
zones . _. WB2 LEI, K7DBU, etc.

BOO K MAGIC

Have you ever started to gel mro
some new phase 01 amateur radio,
only to lind that getting the inlorma
tion you want is a bear? You look
Ihrough your back issues and find
some inlo. bUI key .ticles are
missing. and you end up spending
enormous amounts 01 time trying to
get wha l you need .. . and kicking
yoursell lor not being more carelul 01

those back issues.
One obvious solution to this misery

is 10 go out and buy a book or two on
iIlIid new inlerest so you'll have every
thing in one place. This is okay if you
are into Rny Of SSTV, but a 101 of
o ther phases 01 amateur radio are not

covered adequately by books .. . ~
yet. We're "Mlrking on this problem at
73, but we need hel p ,

Publishing specialized books for
amateur radio is no t one of rre an
time lucrative effOfts . .. which
explains why lhere are not aU thai
many books available. Yet, for the
amateur who can write ... and has a
field of ex pertise ... there is inter
esting spare time money to be made.
If you are into any emetew specialty

~y certificate hunting. fOf
example .. . you could work this inlO
one or t"Ml thousand extra dollars by
contacting me and proposing a book
on the subject.

The book series we are working on
wilt all be around 100 pagesoI8J'." x
11 " and sell for S1.95 through the
stores. A good book will sell at lean
10.000 copies, with some going up to
over 50,000 . .. though that is un
usual. While most publishers pay
royal t ies on the order 01 5%, we will
be paying 15% .. . since we don't
want to disturb our long-stand ing no n
profit way of life .. . ARRL is nol the
only oullit that can lose money year
after ViI'" and grow nicely in the
process. Tha i means there would be a
royalty 0 1 about 19 .5ti on each copy
~ wholeSille price would be $1 ,30) ...
or about $1950 on 10.lXlO copies. It
isn't a lot these days, but a little bit
here and a little there ... right'

If you can't Ihink 01 any books to
write. it is because you have been
riding on the coattails of orbers,

Books "Mluld be welcome on things
like 160 meters. 75 DXing, contests,
traffic nets, low noise Ci rcuit design,
circuits 01 commercial amateur rigs
(roya lt ies on non-expert maler ial
have 10 be negotiated!. buyer 's guide
to ham gear available, buyer's guide to
microcomputer equipmenl and
peripherals, updated index to surplus
convers ion artic les, microwave equ ip
ment. gelling on 450 MHz, ATV.
FAX, intro 10 microcomputers. intro
10 common programming languagelO,
mobile handbook, introduction 10

amateur radio. license manual, how to
become a rad io amateur, under .

standing amateur radio, radio lunda·
mentals , amaleur operatIng manual,
learn ing the code, VHF manual, CB
equipment guide, getting the most out
01 CB. things like thelt.

If you like the idN 01 some extra
money and think you can turn out a
good and interesting book, make an
outline and send it in for an okay.
Proven authors will get preference, of
course .. , but th is is an opportunIty
to get your feet wet .. . if you can
hack it.

CASH BONA NZA

Every now and then I get a sene
from some reader sniveling about not
being ab le to afford this or that piece
of ham gear. The sniveling is getting
even "Mlrse with the cost of computer
syslems running around S2(XJ(). My
answer is simple . . . you have plenty
of good Iraining to make a lot of
money in your spare time, so why sit
around writing complaining letters to
me when you could be out there
raking it in?

The CB expjosion is a case in point.
It is getting tougher and tougher to
make a buck selling CB equipment ...
you're in competition with discount
stores and truck stops , . , outf its with
relatively low overhead and enormous
buying power. But remember that
lhese days ue big money is in service,
rot ,n selling ... and service is one
thing that CSers need _.. desperately.

You could sel your1elf up installing
and servicing CB rigs and do very well
in many areas, It is a bus iness you
could get started in your evenings and
weekends_ You'll be able to work in a
good deal of accessory sates as part of
your buSlfll!1$, too . IOf most eBen;
will be willIng to pay quite a bit to get
rid 01 all that car noise . .. and you
should be able to sen ear security
systems like crazy.

How do you get customers' Over
the CB channels . . . with buSIness
cards at all illites outlets (oller a little
kickback to the iIlI levnan If you l'l!t
the innallahOfl job ... make that a
"commission" ) ... ads in the news·
paper ... etc.

Speaking 01 ear noise, I'm still
hoping that !IOmewnere oul there at
least one 73 reader has discovered
how to quiet the deafening roise in a
Datsun' Please give me a hmt , My
2802 has to be heard 10 be believed
and the local dealer iIlI\jS nothing can
be done.

EDITOR NEEDED

73 has an urgenl need for a Ilam in
ire editoriat department. A back
ground in both the technical and
operating ends of tile hobby will be
advantageous . .. as will the ability to
read and write. Fun job ... tantesnc
area lor living reasonable pay . , .
lots of hamming excellent oppor·
tunlty.

BYTE TROPHY

The Soulhern Calliornia Computer
Society awarded a beautiful trophy
cup 10 Byte Ma.r~zlne, Here is Wayne
Green, the originator of the idea for
tile magazine and the publisher who
got Byte st.ted. admiring the Irophy.
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More from th e Son o f a Gun

Continued on page '36

from the West Coast OXReprinted
Bulletin .

self-esteem: ' the Old Timer said, "and
some m"Y tend to re-ite the remem
brance of other days and other years.
The years that are')O"e will always be
the golden yea rs. It comes to most
everyone:' Son of a Gun, you would
have t ho ught that the CRPer had all
the answe~ he needed. but he per.
seteo. " Bot did all those things really
happen? Are all the things they say
true?" And the ORPer waited fo' h ;
answer until the Old Timer spoke
again_ " It may not be, but they
believe. And what does it really
matter?" And we nee eo leave it the re.
fo r nostalgia is the warmth of the old
ones and the years will br ing to
everyone, eventually. the reco llection
of the good days lhat were, and a
thought of some things that might
have been, but never were. Always
somewhere there will be someone
whistling "Roses are Bloom ing in
Picardv." And always ne xt year will
be the Big OX Year. •

attending and minimized as much lIS
possible the trlrlel necessary - and
thereby the associated costs. To areas
such as Hawaii. Alaska and Puerto
Rico, this would be a definite expense
benefit.

This level would have two prime
purposes aside from the aloreme~

tioned. First , it would act to develop
lines of comm..... ication between its
three peer organizations - to ecueet
and d issem inate information. and to
solve problems be tween statewide
organizat ions. It wou ld not involve
itsel1 in local procedures and policies.
as these would be left to the local anJ
state bodies. In fact, its main purpose
other than those already stated would
be 10 act as a c lear ingho use lor
informat ion that would be presenled
Irom a given area to the heart of the
entire body: the Nauonat VHF/UHF
Spectrum Advisory Comm ittee.

Let us now elect two delegates and
one alternate Irom each Regional Area
Counci l (and lund them with money
prorated ham dues ool lect ed at the
lo_r levels !, place them aboard their
llrlorite mode 01 rraraportanon, and
send the m off twice a year to the city
of Newingto n. Connecticut , Their job
would be t he hardest: 10 a nalyze all
aspects 01 VHF/UHF amateur opera
tion on an o ngo ing basis and recom
mend changes that would benefit all
SJll!etrum users. To do this, they
would need all forms o f inpu ts and, as
the chart notes, as many as possible
are provided. First, t he people whom
they d irectly and indirect ly represent
will have given them basic d irection as.
to what is needed. Second. t he needs
01 ne ighbor ing nat ions must also be

••• ••
Cne of our more recent CRPers

came by last week and he had a
Question. "Why are the older DXers
always sitting around and talking
about the good old days?" he asked.
"Were things really all that good and
were t hey really the Big Guns that
they say they were?" We have o ften
been troubled by this question our
selves, 50 we hau led the CRPer ewer to
the Old Timer who listened to the
question. "A man must preserve his

thing$," and the ORPer was ctt,
jogging his way down the hill. The two

01 us sat in silenr::e for a bit and finally
the other spoke. "Wh y didn 't you tell
him t hat ACBBT/AJ4 is AI HiK from
Charleston down in Puerto Rico to
warm up a bit?" We were long in
am wering fo r there are enough of the
dark days and this for now was a
happy one for the CRPer. And at the
end all we could say was, "Ta ke from
no man his dfflam: ' And there are yet
t hose happy days in DXing and the re
will be more to come.

the w orld
malor area happening. Therefore,
scheduling meeting$ o f a $tatewide
Of9llnization to ooincide with a major
event such as it Division Convention
would probably attract t he necessary
attendance.

When you spea k 01 a nationa l get
together perhaps twice year ly or even
quarter ly, you speak of big travel and
time expense. This was brought home
graphically to me just yesterday, when
I learned that I trip Sharon <W1d 1 are
planning to New York later this spring
will COSt almost 5100 lor two round
t rip (ooach) airline tickets. No one
amate ur o r grou p of am ateurs cou ld
be expected to oough up perhaps two
grand per head per year travel
expenses, Even if a gr'lUP d id, could
you we trying to accomplish anything
of value with tOO delegates, plus who
knows how many advisors to each
!figuring two delegates per state plus
one alterrtatel, crammed into one
roo m in New ingto n? Why Newington?
Well, aside Irom the AR RL. I know of
no other organization capable 01
undertaking as large a job as this.

Therefore, some semblance of order
must be achieved before c haos is
permined to develop. Here enters the
areawide or regionwide council. Let's
say that fo ur such co uncils were estab
lished along time zone or other boun
dary lines, and that quarterly or sem i
annual meetings for these councils
_re establ ished. Now you have
quartered the numbers of people

around

my guest
f r om

One of our more strung-out CRPe~
came up the hill last week, his voice
ringing across the ridges, joy in his
smile and happiness everywhere. A
couple of us were just sining around
and we braced for the worst. "I did
it : ' the ORPer W3S yelling, "I did it, I
did it! This ti me I got one lor sure and
it has to be a rea l blockbuster for
sure." We calmed him down to get the
story out of him. "T his morning, on
the da~ path. I worked this
ACBBT/AJ4. There was this big pileup
of JAs fighting 10 work the station and
I knew !hat it must be a real ra re one.
So I jumped in and worked him , , .
got a five-eight ·nine out of him, too. I
don't know where u might be but
with $ikkim gone I'm wonder ing if it
might be one o f those other Hima
layan kingdoms, something around
Tibet. It might even be China. What
do you t hink ?" Son 01 a gun, what
could one say to somethi ng like this
on a warm day, the sky blue and the
flowering trees all in early bloom? We
finally said, "We' ll have 10 research
this one and try to get a line on

it's not the license class you hold or
what you are a specialist in that
counts. but rather what you as an
individual do with these assets and
how you use them to benefit the
entire amateur oommuni ty. Though
some may not like the real izat ion . the
t imes have changed swiftly for us and
are everchanging. Unless he or she
wakes up soon, the iSOlationist and
the bigot will very soon be left out in
the oold with flO home and. even
worse. no one to OSO with. It is for
this reason that every special interest
group must be represented. from the
local council and/or worksho p level to
the statewide level. Now. where to
lrom here?

logically. one would think that
Irom here we should go national and,
while I 8gl'e.!. there are too many
pitfalls. While on a local level it is
fairly easy to hold meetings, as you
p rogress up t he seale distances
between given points beco mes a sig.
niflcant factor in both time and cost.
On a statewide level things would still
be qu ite tolerable, in that such state
wide rroeet ings could be held in am
junction with a major amateur rad io
convention. While adrnllledly it 's an
assumption o n my part, I really leel
that the kind of person who is politi ·
canv mot ivated enough to garner etec
tion Iro m his par ticular local ccuocn
is the same amateur who rarely if ever
misses a major amateur get ·together
such as a Division Convention or other

be
v iewsv is it in g

frampage 9

of the mode or special int erest
di rectly involYl!d. I suspect lhat it is
reasonable 10 say that those involved
in a given mode are t he closest we will
have to experts in that mode, and
t herefore t hey should be t he people to
work out solutions, unless a specif ic
problem arises beto,wen aoteceot users
of two or more different modes_ Even
then, it should only be thaw involved
who work toward a $Olution. How
ever, all findings on any problem
should be d issem inated to all represen
ta t ives o f a ll groups, so that mear anq
ful d ialogue be tween various special
interest groups can be developed.

Another important input at this
lewl would be that of our inter
Ililliollill neighboring nat ions: MeK;CO
to t he sou th and Canllda to the north.
Let ', face the fact that transrrn tted rf
energy rare ly ,f ever observes inter
nat ional , o r even state, bou ndaries.
Since r f originaling in our country
affects them, and vice versa , we must
develop the same lines 01 in teraction
and interoommunication with them in
order to protect their righU <W1d. in
the end. thereby pro tect our own.
Then too. we may very _II gain h om
the ir technology - a nd that never
hurts anyone. Man of all. we gain a
good deal 01 international lellowship
and good will by extending the hand
o f Iriendship to our neighbo~, and
this feUo'Mhip can only benef it us at
the '19 WARC in Geneva. The friends
,~ make now will be of definite
oeretu then. and in t imes to come
t hereafter

By th is time I hope you have noted
t hat the arrows connecting the
d ifleren t t iers and organizations in the
di89'"am are aU two way . I leel that
this is extremely important in that all
oornmunication and interaction must
be two way ; all must work lor each
other and information d isseminated at
any level must be made availab le 10 all
interested. The same holds t rue fo r all
areas of the country. in that east can
learn Irom wett , north from south,
neighbor nation Irom neighbor nation.
etc. We must pool what _ have
already learned and what we will learn
in the future so as to avo id repeating
cosuv mistakes - the kind tha t make
e nemies out of amateurs who in
reality should all be fr ie nds working
arm in arm toward one specific goal ;
the future surv ival and growth of the
amateur radio COrTImunity worldwide.
On each level we must break down the
walls that now divide us , such as.
things like "license class bigotry."
where in amateurs of one license class
profess superiority over others simply
because they have passed a harder
test . Or the walls of iso la t ionism
between amateurs due to the special i
zation of the mode in which they
operate. I haw a lways believed that
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so , caught t he midday train for
Oakland, California. Ed Mouton met
me at the Oakland Air port and ferr ied
me over to the San Franc isco Airpon
at San Bruno in his " Deep de Com"
plane. Roy Fra ncis showed me around
h is 'port, bought me dinner, and pu t
me on the train for Los Angeles. I
spent the weekend looking in on C. C.
Mosley al Grand Central, Maj. Barni tz
at Inglewood and the l.A. Me tropoli·
tan Airport at Van Nuys. I only had
t wo bottles of Scotch left by then, so
I climbed on the rattler for Ka nsas
City. A couple of days eeroore and
another two in K.C. and I was ready
to go on to St. Louis.

While I was in K.C. I heard tha t a ir
transportat ion to 51. Lo uis was avail
a ble the !lel<.t morning. I can't rem em
ber t he name of the carrier but ,
remember buying a ticket and being
the only passenger in a 4 passenger
Ryan. The ship had dual controls so I
sat up front with me driver. He told
me he had just star ted work for the
line and that th is was his first tri p over
that route . • to ld him t hat I had been
over the route a couple of times rre
month before under similar conditions
and , thought that. between US, we
st-ould have no trouble. I suggested
that he take a 100' course unti l we
came to the Missour i r iver then, if it
was still snowing and the visibility
wasn't too good we cou ld follow t he
river right down 10 Lambert Field.
That 's what we did - and arrived a
few minutes ahead of schedule.

I had a nice weekend in 51:. Louis.
Those people certainly know ho w to
ent ertai n visiting firemen. In Cin
cinnati I caught up with a couple of
old friends at Lunken Field: Ed
Conenon and John Paut Riddle. Paul
was running the air(XIrt and the
Embry·Riddle Airline. Ed had landed
t he "Voice From The Sky" Fokker
t rimotor there the day be fo re and t he
heavy sound equipment it carr ied was
enough to brea k its back in landing.
So I spent an extra day with them
before climbing on the night sleeper
for Philadelphia.

Neltt month: Building Cent ral Air·
port and small a irline flying.

rate. So who could refuse? The
frosting on the cake was that they
would like to have me pinch hit as a
pilot for the Lud ingto n Philade lph ia
Flying Service when needed. I took
my resignation to Washington as $OOn
as I could gel it off lhe typewriter.

Washington offered to let me stay
at Philadelphia atlhe new salary, but I
had to refuse. After aI!, the reason I
joi ned them in the first place was 10

find a worthwhile job in commercial
aviation.

FirSithing Ludington wanted me to
do was 10 make an inspection lour of
the more active airports in the U.S
and see how they were do ing things.
the ir problems, and get any ideas that
would be o f value in build ing Central
Airport at Camden.

I was already familiar with the
airports in myoid terrilory and
around New York, SO I starled my
itinerary with a visit to Lt. Duffy at
Buffalo Airpo rt. Then, next day. on
to Maior Berry and his Cleve land
Airport. Then I traveled by train at
night and made one day Slops al
Detroit (Ford Airporll . o,icago's Mid
way. and 51. Paul Airport . While in
Detroit' cootecred a friend who was a
"revenue agent." He very kindly drove
me around and, before I left. gave me
si l<. bottles of very fine confiscated (he
called it "liberated" Scotch. Those
were Pfohibi tion years. Remember? I
spent the weekend on lhe chao choo
from St . Paul to SaIl Lake City. Time
to relalt and get caught up on my
reports. Not much to see at Salt Lake,

each duck hunter, laking him 10 his
allo ted blind b y boat. anchor ing his
live deco ys in the proper places. re
trieving the birds he shot, and b ringing
the hunter, bag and decoys back to
the big tocse when the morning flight
was finished. The deer hunters were
posted along a t ra il, and beaters with
whistles, horns and bells would form a
chain and drive the deer toward the
hunters. The field hunters each had a
guide and a retriever. Gold plated
hunting - Whaa The meals. of
course. were marvelous. We were there
for five days and arrived back at lhe
Philadelphia airport on 1 December
with some l B Quail and pheasants. 35
ducks, one smal l deer, and an unre
payable debt to Belin DuPont.

When I got to mv week's eccemo!e.
tion of mail the next Monday. I found
one letter from Wash ington giving me
a S400 a vear raise. and another one
advising me that I was transferred to
Kansa s City as of 1 January 1929. to
be in charge of the Central Region. I
didn't like the idea of moving so far
away from our farm in Belhlehem,
New Hampshire and from all my
friends in the East .

When the Ludingtons learned of my
pending transfer, they offered me the
job of bu ildi ng and manag ing an air
port on land they owned near
Camden, New Jersey. The salary they
offered me was aboul double my
Dept. of Commerce pay. In addition
they offered to rent me a house they
owned in Pennsau ken, N.J. lnea r the
airpo rt site) fo r a bo ut ha lf th e going

'1'.to:J-~ ,
~

Hume..' arrival back at Phi ladelphia Airport, 1 December 1928. Left to right: Vic Dallin, John Sreffin, Bob Hewitt, Jack
Thropp, Sanger GrHn. Photo by Dallin Aerial Surveys.

For a couple of months now I've
be-en promising to tell you about an
outstanding hunt ing t r ip that it was
my privil~ to be on. So here's the
story.

In early No......rnber , 1928, Belin
DuPont of Wilmington. Delaware.
invi led Bob Hewitt, (manager of ue
Ludington Philadelphia Fly ing Ser
vice), Victor Dallin {aeria l photo
grapher!, Jack Tbrocp (manager of
Trenton Airpor t!, John Steffin (Phila
delphia businessman) and mV'f'If for a
week of hunting at the DuPont Com
bilhee Plantation in Sooth Carolina.
As I remember it. the plantation
consisted of about 10,0lXl acres
situdted near th e mout h of the Co m
benee r iver, abou t halfway between
Charleston lof horse diaper fame) and
Savannah. Bob Hewin made arrange
ments with Townsend Ludington for
the use of his fly ing service's new silt
pa$$enqer Travelair for the t rip. We
were schedu led to depa rt on Saturday,
November 24th. but. due to my late
arrival that day ' rom my trip to
Wichita. our departure was postponed

10 Monday. So Monday morning we
loaded our gear and CUI cards to see
who would drive 10 Raleigh on the
first leg of our 600 mile trip. I cut t he
high card so we got under way, The
weather was cold with rain and sleet,
but the weather report was for
warmer temperatures to the south.
However, a few mirllJlt'S after takeoff
we began to take on Quite a litt le ice.
By that time we were nearer Bellanca
Field (near New Castle, Delaware)
than Ph ilade lphia, so I set the ship
down t he re. We had so much Ice
onboard that , had to land at about
half throttle. The Bellanca boys PUt
our ship in lheir healed ha"'Jilr , so in
abou l an hour the ice melted off.

• .4,1$0, weather had improved ccreioer
ably. so we were on our way aga in.
The rest of the tr ip was routine. The
planla tion had its own landing strip.
which was well marked. We made it
just before dark.

Combaheoe Plantation was beauti
fully organized for hunting pa rti es.
There was a cho ice o f deer, duc k,
Quail or I>heasant hunting. In the
evening. after dinner , the 'lueSis would
meet with the plantation manager and
eech plan his nexr day's hunting.
Breakfast was at 0500. so the duck
homers could be in thei r blinds with
the ir live decoys in place well before
day light an d the d eer and bird hun ters
could be in position. There were
plenty of guides. One went out with
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UNBELIEVABLE!!!!!

The Intecolor"8001 Kit
A Complete 8 COLOR Intelligent CRT Terminal Kit

1,395*
"Complete" Means:
• 8080 CPU . 25 Line x 80 Characters/Line . 4KxB RAM . PRO M
Software . Space for UV Erasable PROM . 19" Shadow Mask
Color CR Tube . RS232 I/ O • Selectable Baud Rates to 9600
Baud . Single Package . 8 Color MOnllor . ASCII Set . Keyboard
• Bell - Manual

And you also get the IntecolOr ' 8001 9 Sector Convergence
System for ease of set up {3-5 minutes) and stability

Add itional Options Ava ilable:
• Roll . Add it ional RAM 10 32K • 48lme x 80 cnarecters/t.me
e Liqht Pen • l imited Graphics Mode . Bac kground Color
• Special Graphics Characters . Games

Delivery 30-60 days A RQ
• Domestic USA pnce

ISC WILL MAKE A BELIEVER OUT OF YOU.

"'":..t!l 80

, ----------------------- ,l:e Send me (No.) mtecoior - 8001 kits at $1, 395 I
11 orus s t s.o o stuopinq charges each. 1

Enclosed IS my 0 cashier's check: 0 money order, I
o personal check ' 0 $350 depoSIt/kit for CnD. 1
Stuprnent for S I
NAME I
ADDRESS I
CITY I
STATE ZIP II

•AllOW 8 weeks clea ranc e
on perso nal c hecks J

I
I
I
I

Intelligent Systems Corp. ® I
4376 Ridgegate Drive, Duluth, Georgia 30136 I

Telephone 14Q41449·5961 J

~-----------------------~
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EDITORIAL

by Wayne Green W2NSD!1

BILLIONS ... BILL IO NSl

It iso', often that we can see Quite
so clearly /I new market that is inevita·
bly going to burgeon. Usually. when
you can see something like t his
coming, you can use the information
to make 50flle fT\Of"Iey like
i.....esting in Haloid jU$l befor-e it
became xerox. The coming explosion
in computers ... whidl will dwarf the
already well· known computer growth
... does nat give us any clear insights
into turning. fast buck, bul it cee.
tainly can be used 10 advantage .

I've already suggested that erne
teurs, by virtue of their head start in
electronics, will have II decided advan
tage if they MOt to gel irno the sales
or service of sm.11l computer systems.
This is still II bit in the future. despite
the opening within the last few
months 01 II couple dozen computer
stores around t he country. Right now
most computer stOfes are serving
hobbyists rathe1' than small businesses.
This is primarily because 10 date there
are really no practical small business
sys tems available, o nly hobby
systems. But business systems will be
along ... and shortly ,

How much 01 a business will lhere
be~ I would think we could expect et
least a $50 billion a year volume, , ,
and that probably is cooseevanve.
When computers gel down to t he
5250 to 5500 range, and they will
soon. you will be seeing them every
where . . . on every desk at school .. ,
every desk in every office , , . in every
small business or store ... in every
home. They will be used for writing
!ellers (most of which will eventually
go via cable or satellite). keeping
re.::ords. ordering from the Sl()fe,
billing, keeping bank records, teach·
ing, games. art , music composition.
newspaper replacement , etc.

If you are not rea lty interested in
gening into manufacturing or sales.
you may want 10 look lor inveSlment
in firms wh ich are getting into trese
fields. While it is still too lOon to get
even a laint idea of how the pioneers
in the field are going to do, you could
do wor~ than keep a good eye peeled
for up and coming firms.

uP AND AMATEUR RAD IO
For some r.son I've had a lot less

static about the coverage of corn
puters in 73 than I expected , .. less
than when I got started on FM and
repeaters some years ago. While I
recognize that a great many readers

understand the irnpect that computers
are going to have on amateur radio,
still I also realize that despite our
efforts to keep t he readership of 73
confined to active a nd progressive
amateurs, some spark-forever tvpes
are bound to have inf,ltraled.

Just as many amateurs reacted
violently to transistors, refusing lor
years 10 accept that lhey were here to
stay (see t he QST Geo rge Grammar
editorials in the mid-60s). I expect
this same reaction to the revolution
micrDpi"ocessors are bringing us. The
idea of a small PC board with a f_
chips being able to rep lace very com 
plex e lectro nic systems is go ing to
lake some getting used to.

How can a n old timer lof any age)
get used to a tiny computer system
which can be used 10 change t yping
into Morse code, in to RTTY, for
editing tex t to be typeset , for playing
gaml!$. for teaching alfTM)St anything,
lor keeping a mailing list , lor running
a repeater. or for just aboul anything
lhe mind can imagine? It is alfTM)St too
big a step to really comprehend , Just
by changing t he programs in lheir
computers. two amateurs can use their
systems to communicate by Morse.
RTTY with Baudot code, RTTY with
ASCI I code. or any o ther agreeable
system. With a slightly different pro
gram the system will see what code is
being received and cope with il auto
matically. Pily the old timer .

Since I'm as new at all this as you
are, I'll be trying to bring you articles
which will help us to learn. ,. and as I
begin to understand more of what is
going on I'll try 10 keep you in touch.
These new, relatively inexpensive,
computer systems are a Quantum
jump for us, SO we've gOl our work
... and fun , . . cut out for us.

CONV ENTIONS
The computer hobby field is getting

big enough so they are already starting
to hold conventions. An unusually
high percentage of the computer
hobbyists seem to also be radio am ....
teurs, $10 you might lind an event like
this tun,

The first such convention, ru n by
MI TS at their plant in Albuquerque, is
scheduled lor the end of March .. . as
this issue goes to press. I'm planning
to be lhere and report on Ihis conven
tion. The next one is May 2nd in
Trenton, New Jersey and is being
organized by Al Ka tz K2UYH, a well
known UHF pioneer and Oscar addict.

I'll try to be there and report on thai
meeting, too. More lhan a thousand
hobbyisis are expected to attend.
There will be m an utacr wers" e Xhibits.
p rizes, demonstranons o f hobby
svstems. plenty 01 technical talks and
a flea market. Wrile Trenton Com
puler Fest ival, Trenton State College.
Trenton I'iJ 08625 lor delails.

THOSE BUGBOOK S

It would lake two or t hree years to
publish as much really good inlo on
TTL circuits as is covered in the
Bugbook 'If!ril!$. The rea l pity 01 it is
that all 01 the information in t hese fat
books is utterly la scina ting a nd should
be published in 13. This is just exactly
lhe kind of material that every ham
either wants to have or else should
want to have.

Bugoool<: f starts r ight out with the
basics of TTL circuits and c hips,
explaining how they work and how
more complicated circuilS are put
together WIth t he IC building blocks.
The books are split about half and
half .. , theory and practical experi
ments which you can hook together
and see work. The e xperiments use
ine xpens ive test jigs and commonly
available land inexpensivellCs.

l ook. I can't t el! you what to do
... if I could I would flat ly insist that
you get Ihis series of books imme
diate ly and SlOP horsing around trying
to avoid keeping up WIth progress ...
and trying to save a buck by making
do with a couple chintzy magazine
subscriptions, Oh, I do the best I can
to bring you stuff li ke this in 73. but
there is just too much and you need it
now, not in the two or three years it
would take lor me to get the matl!l'ial
separa ted into articles and published
. . . by which time it wou ld pro hably
be out 01 date.

let me put it this way . . , the
whole series 01 four Bugboo1<s (I·If·
Ifa ·m), which casu S36.85, will take
you from beginner th ro ugh microcom
puters, complete with the Iunda men
tars of programming ... something
you are going to have to learn even
tually. This is a fun way to gel into
Ihis, since il takes you step by step all
the way thro ugh with experiments
you can make.

If you want to be a cheapskate
aboul Ihis you can slart out with the
first two books for 516.95 and cover
the TTL part o f the digital experience.
But be warned tha t I have no in ten
tion of letting up on you until you
have the whole set and are able 10

read re lat ive ly sophistiCllted articles
on mi(:ropr()CeS$J(lrs in 13 '" and
know what you are reading.

The drops in hardware cosu will
come f rom a combinat ion 01 the
benefits 01 mass product ion .. , no te
that you can buy a brand new black
and wtIite television set lor under
$100 as compared to a fa r simpler
slow scan television monitor at $250
... and furt her IC develo pmen ts. One
IC video generator will u ndo ubted ly
replace the 50 IC generators of today
, , , a nd soon.

Telepr inters probably won't be
coming down as rap idl y as TVT,. due
to t he mechanical comple xity. They
will be about as expensive as type
writers in all probability, Ho_er, it
is Quite possible that they will become
obsolete if a simple system 01
developing hard copy directly Iro m
the TVT tu be is worked out. Some
TVT units already have a Xero x type
of oopy system, though they are not
cheap.

When some SOrt of direct corn
pute r-to-computer communications
system does devel op ". poss ibly
based upon the ultra-cheap late nigh t
telephone rates wtIich would permit a
computer to call any Other and leave a
"letter" wtIich could be read at the
recipient's convenience. ,. this might
be the salvation 01 the forgotten
consumer as far as mail delivery is
concerned_ It WOuld at least gel us
away from those big thick envolopes
lull of brightly COlored gasoline com
pany offers of overpriced junk , , , or
would it? We may well have full color
TVT systems and still find tecse
darned junk mail oHers filling our
morning TVT screens. The more
things change, the more they Slay the
same. to coin a phrase.

And will t he chap with t he "Plaid
Box" of lhe future be able to dump
mail into a hundred thousand homes
in one night via Mil Bell's lines~ . . ,
and lor free?

POSTAL DISASTER
With lirst class mail looking to go

to 1U by neXI year and to around
2501' in a couple of years beyond that,
some viable alternative is a must. The
post office is already spending money
(though not in 13) to try and get
people to send letters as a resu lt of the
drastic drop in mail use brought on by
the 13«' letter. There is erso talk 01 it

t hree day postal wee k.

Continuedon~ 119
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George R. Allen WI HCI
80 FarmS!eild Lane
Windsor CT 06095

Two Finger Arithmetic
-- how computers figure

We are not aware ofall the number systems we use doily, as represented by the items shown here .
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3187 -

numer ically 1.23.0.22+ 1.21 + 1.20

10 0

is the
mu ltiplier lor
24

(doesn't gol

is the
multiplier tee
25

o

1

2 [2
2-

2 [1

remai nder 0

remainder 1

1 0 0 1
+0+ 1"'0+ 1

1 1 0 10

Ou r num ber expressed as
power s of two is 1x25 + Ox 24

+ 1x2 3 + Ox22 + 1x21 +
1x20 or 1010112. Checki ng
ourselves and converting back
to decimal, 1x25 + Ox24 +
1x23 + Ox22 + 1x21 + 1x20
= 32 + 0 + 8 + a + 2 + 1 = 43.

11 1
+ 1 r igh l dig it ... 1

10
ca rr y b it J

Bina ry Arithmetic

Arithmetic in the base two
is very simple. Yo u don 't
have to remember a lot of
arithmetic facts; all you have
to remember is zero + zero =
zero , o ne + zero = o ne, a nd
o ne + one = t en. As an
exa mple:

we ge t

11 11
+ 1 and t hen + 1

With binary ar ithmetic, whe n
ever two or mo re ones appear
in a col um n to be added th ere
wil l be at leas t o ne carry bit
added to the next left d igit.
For exam ple, in addi ng

Cilrrv- 1

Stor ing Numbers In a Co m
put er

When we talk about num
bers stored in a computer, we
don 't normally speak of them
in ter ms of bits (binary
d igits); we usua ll y speak of
the m in terms of bytes or

85 ~

is t he
mul t iplier tor
21

is the
mu lt ip lier for
20

is th e
multip lier for
23

is t he
mul t ipl ie r for
22

10

2 121
20

2

2 15
4-

Ou r number represented by
the lights above wo uld be

We know that

Instead of ac t ua lly writing
down lights to ind icate the
" o n" and "off" states, we use
t he binary numerals 0 and 1.
Thus in base 2 ou r number is
wri tten as 101 12. If it is very
clear t ha t you are working
wit h binary nu mbers, you
may o mit the subscript 2.

Convers ion from Decimal to
Any Base

Conversions fro m a given
base to the deci ma l system
can be made by expandi ng a
nu mber to the powers of its
base (as shown in the pre
vious sec tio n). But, ho w do
we take a decimal number
and convert th at number to
anot her base ? The techniq ue
used for this type of conver
sion is the technique of
successive remainders. As an
example, convert the deci ma l
value 43 to base two :

2 1

2 J4'j'"
42

remamder 1

1x8+0x4 + 1x2+ 1 =11 10

remainder 1

remainder 1

5

2 I"lO
10

remai nder 0

781

e off 8 e

digit 3

p ower of 10 103 10 2 101 100

The number 3 187 could
be written as the following
su m:

103=10 x1 0 x l O=l ooo

5x106 + 1x loS + 9 x l04 +

7x l03 + 2x l 02 + 8x l 0 1 +

3x10 0

The Binary System

Comp uters operate wit h
the binary system because
each digit can have only one
of two states - "on" and
"off." Numbers are repre
sented in a com puter by a
string of binary digi t s ca lled
"bits," Consider a num ber
represented by 4 binary digits
(bits) when off = 0 and on =
1. Four lights may be used to
display the "on" and "off,"
or one and zero respectively:

number

' 0 2"'10xl0=100

101."1 0

All numbers are made up
of a series of digits. A number
ca n have as few as 1 d igit a nd
is not limited to a ny maxi
mum nu mber o f digits. In the
decimal syste m, each place
occupied by a digit has a
power of ten associated with
that place. For example, in
t he nu mber 3187, we have
four places. The powers of 10
associated with the four
places are as fo llo ws:

IBy defini tion, an... number 10 tbe
aero po'o'lll!r '" 1.1

When we write the number
3187 we are saying that we
have 3 thousands plus I hu n
dred plus 8 te ns plus seve n
units (or o nes). Similar ly,
large r numbers suc h as
5 197283 may be rep resented
as

3x l 0 3 + 1>< 10 2 + 8 x l 0 1 + 7xl 0 0

and if we remember o ur basic
mat he matics we will recall
that

100=1

T he first caveman, when
he learned how to counr

on his fingers, gave us the
deci mal nu mber system
which we use today. Wh ile
this nu mber system is second
nature to us, it is not the o nly
number system with which
we come into contact every
day . Timekeeping, for
example, uses a u nique num
beri ng system whi ch is based
on the numbers 60 and 24.
There are 60 seconds in a
minute, 60 minutes in an
hour, and 24 hours in a day.
And of course , the English
have blessed us with unique
number systems for weights
and measures - who can
forget that 4 gi lls = 1 pint, 2
pints = 1 quart, and 4 quar ts
= 1 gallon? If you stop to
think about it, you can see
that we arc involved with
many number systems other
than the decimal system.

The advent of the com
puter age has ushered in an
addi tio nal numb er syste m,
the binary system based on
the num ber two . This syste m
has come into com mon use
since digital computers can
represent information in one
of two states - "on" and
"off." These two states are
called " binary" sta tes and are
the bas is for the bina ry
system which we use in
digital computers.

Man commonly works
with the decimal system,
computers operate with the
binary system, and the
obvious quest ions are " How
do we get fro m one syste m to
the other?" And, " How do I
represent infor mation in a
computer?" This article
answers these questions and
in addition explains how to
do simple arithmetic in the
binary system,
The Decimal System

We are co nstantly thinking
numbers, adding numbers,
and writing down numbers;
but , do we really have an
understanding of what we are
doing? When we write down a
number such as t he nu mber
3187, wh at does it really
mea n?
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00000000 - ZERO

Sign bi t 0 K K K II II II K

.. 0100000o

10000000

KKKKKKKK

64 in b inary - 01000000

64•

In an 8 bit word we have
defined o ne bit as the sign
bit , leaving 7 bits for the
data. This means that the
largest number including si gn
that can be stored in an 8 bit
word is 12710. This puts a
further rest rict ion on arith
metic operat ions as can be
seen by the example, 64 + 64.

1 00000 0 1 - -12710

1 0000 0 0 0 - .12810

(Most !'Ie9at've va lue)

1 1 1 1 1 1 1 1 - -1

11111110 --2

00000010 "2

0 0 0 0 0 0 0 1 " 1

Sign bi t

~

In a sixteen bit word the
sign bit would st ill be the
leftmost bi t as:

01 11 1 1 1 1 - 12 710

(Mosl positive value)

01 1 1 1 1 1 0 - 12610

If the sign bit is a "0" , then
the number stored in the
word is positive. If the sign
bit is a " 1", then the number
stored in the word is negative.

The maximum range of
numbers which can be repre
sented in an eight bit com
puter would be as fol lows:

stored . Mo~t commonl y, the
"sign bit, " which indicates a
negative numb er, is stored
with the number itself in the
leftmost bit position of the
word. In an eight bit word ,
the sign bit would be as
shown :

f,gn bi.

@ K K K K K K

examples, all discussion in
this sect ion will pertain to a
microprocessor or computer
with 8 bit arithmetic capa
bility.

If our microprocessor can
handle eight bit arithmetic
and can also store sums up to
255, then what is to prevent
us fro m attem pting to add
two num bers that wi ll pro
duce a sum greater than 255?
The computer doesn't know
what the sum will be before
the addition, so we can at
least make an attempt . The
answer is, " Yes, you can
instruct the computer to per
for m the addition, but the
results will be wrong." An
o verflo w c o nd it ion will
result. The storage capa
bilit ies and the arithmetic
capabilities of 8 bit arith
met ic wi ll be exceeded. Wh at
happens is analagous to trying
to pour 3 quarts of water and
4 quarts of water into a five
quart container. The con
tainer will overflow.

Su btract ion and Negative
Numbers

Most microproce ssors
available today have subtrac
tion capabi lities; however, t he
microprocessor user may or
may not wish to use those
sub tractio n ca pab il ities,
depe nding o n the capabilities
available. The user may wish
to " complement" the number
to be subtracted and then
perform an addit ion, so that
t he arithmet ic techniques
may be simplif ied. Two types
o f compute r arithmetic will
be discussed in this article 
ones complement arithmet ic
and twos complement arith
metic.

Bo th nega t ive numbers
a nd subt raction are used in a
computer , but not necessari ly
in the same manner as with
pencil and paper. In order to
indicate a negative, instead of
writing down a minus sign o n
paper a "sign bit " is set to
"one" somewhere in the com
puter. This "sign bit" may be
stored in a word by itself o r it
may be sto red in the same
word in whi ch the number is

Computer Arithmetic
As previously mentioned,

computers have limits set on
their arithmetic capabilit ies.
They cannot in a single
instruction perform si mple
a rit hme tic o n a ll size
numbers; they arc limited to
per forming arithmetic on
some given number of bit s.
Because of these limitations,
computer arith metic is some
what different from binary
arithmetic. Computer arith
met ic is b inary arithmetic
within limits.

A typical microprocessor ,
such as the Intel 8080, has 8
bit arithmet ic capability. It
can perform ar ithme t ic on 8
bit numbers. It cannot in a
single instruction operate on
a 32 bit number.

The largest number that
can be expressed in " 8 bit
arithmetic" can be deter
mined as follows: Consi der an
eight bit binary num ber such
as 111111112, all one bits in
the eight bits. The numb er
can be expanded as 1x27 +
1x26 + 1x25 + 1x24 + 1x2 3
+ 1x22 + lx21 + h 20, which
is the same as 128 + 64 + 32
+ 16 +8 +4 +2+ 1 = 255 10.
This is the largest number
tba t can be stored in a single
8 bit word (or byte) and also
the largest sum that can be
accumulated from the adci
t ion of two numbers. We can
add 25010 + 510 and get a
sum of 255, but we cannot
add 25010 and 610 to give
25610, since that sum is
beyo nd the arithmet ic capa
bilities of 8 bi t arit hmeti c. Of
course this arithmetic rcstric
tion only applies to a com
puter with 8 bit arithmetic . If
the computer used 4 bit arith
metic or 32 bit arithmet ic,
then the actual largest nu m
ber wou ld be different. In a
fou r bit ari thmetic micropro
cessor, the largest number
would be 111 12 = Ix23 +
1x22 + 1x21 + h20 = 15.

In order to simplify the

string inst ruct ions together
and thus handle larger num
bers. This is usually done by
" software."

r,<I
I<!I 86

words. A byte by definition is
a collection of sequent ial bits.
A byte can be any number of
bi ts but is most commonly 8
sequential bits. A computer
word is a collection of bytes
and is defined as the number
of bytes pointed to by o ne
addressing operat io n in a
computer. Wor ds and bytes
tell us about the organ izati on
of the computer. As an
exampl e, assume the standard
definition of byte, where
byte = 8 bits:

The XDS Sigma 6
computer is a "32 bit "
compu ter; it has 32 bits
per word. 32/8 = 4,
thus there are 4 bytes
per word .

The DEC PDP 11
se r ies o f computers
have " 16 bits" per
word . It has two bytes
per word.

The INTEL 8080
microprocessor is an 8
bit microprocessor; it
has 8 bits per word.
Thus it has o ne by te
per word .

The term byt e is used very
frequently as the de finition
for a unit of infor matio n.
Alphanum er ic cha racters
(letters, punctuation, print
able character s, etc.] are
usually stored in coded form
in " one byte."

Numbers 'Mitten o n paper
are stored in visual form and
for all pract ical purposes
there is no limi t to the size of
the number o n paper. \n a
com puter, there are limits set ,
due to the " word size" and
due to the arithmetic capa
bilities of the computer. In
large scale computers, it is
possible to work with very
large numbers such as those
which can be represented in
64 bits or more. In micropro
cessors, however, the limit is
very small, usually being 8
bits but in some cases being 4
bits. The arithmetic capa
bility that we are talking
about is the type of aritb
merle which can be per
for med in o ne computer
inst ruct ion. It is possi ble to



featuring MITS Altair Computers

Byte'Tronics is the hobbyist's dreom come true. A ful service computer store Ieotunnq
the fu I line of Altorr Compute' products cked by the mosf comp ete techruco service
available

The prices at Byte'Tronics are MilS factory prices and most Items ore oval oble on
on off-the-shelf bosis

ByteTronics sponsors the local Altarr Users Group of Ea st Tennessee and Byte'Tronlcs IS
Interested ,n commun icating w ith computer hobbyists throughout the world

If you have a question about Altair hardware whether or not you are a Byte'Tronics
customer), we will put you drrectly In Touch Wth our Techn col D rector Hugh Huddelston Hugh
IS on expert troubleshooter who has a thorough knowledge of each port on of ecch I- torr
board And he can answer 01 your questions about custom mtertocmo

If you have questions about software or If you wont some custom programming, our
Software Drrector, Johnny Reed, ISthe expert who can toke core of your needs Johnny has
hod years of programming experience, and he IStam ll ar with Alta rr BASIC, assembler and
machine language programming

If you have questions about the ovoilobilitv ot a M TS product or ItS price or specu cations
we Will .et you ta lk to Bruce Sea s. our Drrector of Marketing

At ByteTronlcs we wont you to understand your A torr and we are w ling to gIVe you all
the technical support you need

Byte'Tronics selis computers. Byte'Tronics selis service.

For more Information. VISit our store In KnoXVille-or write or call us We want to hear
fromyou

WATCH THIS SPACE NEXT MONTH FOR IMPORTANT NEWS

5604 Kingston Pike, Knoxville, Tennessee 37919 Phone 615-588-8971

Office hours: 10 a.m. to 10 p.m. Monday-Friday and 9 a.m. to 10 p.m. Saturday.



F al lowin g a re so me
exampl es of subtraction in
twos complement arithmeti c:

11111111 Negative one
, 1

1 OOOOOOOO ZERO

t rry discarded

11111 01 0 Negat ive six, 1

11111011 Negative five, 1

11111100 Negative four, 1

1 1111101 Negative three, 1

11111110 Negat ive two, 1

1

~ 11111011

~ 00000101

~ 11 111 01 0

Summing,

1. 6-5

aod 1

twos co mplement

5 in binary

OM'
complement 01 5•

"Hands on " experience in computer arithmetic using a 741 82/C will be the subject of the next
article.

3 in bi nary ~ OOO<XX)l 1

2_3-3

OM'
complemen t 01 3 = 1 111 1100

add 1 1

twos complem e nt = 111111 01

~ 11 111011,
" 11111100

~ 00000011

= 0 00001 00

" 111 11 10 1

1 OOOOOOOO

~ 00000110

twos complemenl

Summing,

4 in bina ry

OM'
complement of 4
.dd 1

3 in binary

3.3-4

,~,

compleme nl of 3

6 in binary

And, the correct answer is, of
cou rse, zero.

~ 11111 01 1

1 00000oo1

A carry is produced, but is
discarded. The sign (most sig
nificant bit) is zero, indi
cati ng the result is posi tive.

,~,

com plemen t 0 1 5

This value (11111010) repre
sents a neaottve six. T here
fore, we can say that when
we take the twos com plement
of a positive number we are
changi ng it to a negat ive
value. To best illustrate that
this value is in Iact a negative
six, let us increment it six
times (up to zero):

Twos Complement
Arithmetic

Twos complemen t ari th
metic operations can be
found in all present-day com
puters, from the lowly 4 bit
microprocessor all the way up
to th e giant large scale
sys te ms. The reasons will
become evi dent as we go o n
and see how effect ively nega
tive numbers can be repre
sented in this form.

To find the twos comple
ment of a number, take the
ones complement of the
number and odd 1. For
example, find the twos corn
pleme nt of 6 :

6 in binary • 00000110

o nes
comp lemenl 01 6 • 1111100 1

.dd 1 1

twos complement • 111 1101 0But the answer i; off by one
and overnow has occurred.
We got an answer of 2; the
answer should have been
three. This is t he shortcomi ng
of o ne; co mplement arith
meti c, and is the reason all
modern compu ters usc twos
complement for arithmetic
operations and representing
negative numbers.

4 in binary 00000100

The ones complement of 4
[nega tive 4) ::: 11 111011.
Adding the two together ,

00000111

111 1101 1

1 000000102 210

carry bilJ
loverflow)

mcm," we have placed a 1 bit
or a sign bit in the left most
bit of the word, indicating
tha t the number stored in the
wor d is a nega tive number. A
typical A LU will complement
a word inter nally, and then
perform addi tion in order to
effect subtraction . Thi s might
happen as foll ows, for the
operation 7-4:

7 in bi nary 00000111

By definition, we now have a
negative number! We have
changed the sign of o ur num
ber. As can be seen, the right
combination of numbers
added toget her will not pro
duce overflow, but will
cha nge the sign. Th us, it is
also impo rtant to test to sec
if the sign is cha nged when
performi ng addition on num
bers of like sign. If th e sign
has changed, the 7 bit capa
bility has been exceeded .

In compu ter logic, it is
easy to complement a word
such that all ones become
zeros and all zeros become
ones. T h is capability is
usually a standar d feature
wit hin the arithmetic-logical
unit of a microprocessor . The
complement of the eight bit
binary nu mber 0 1001101
would be 101100 10. The
number 3 represent ed in 8
bits is 00000011, and t he
complement o f three would
then be 111 11 100. Thi s type
of complement where zeros
are exchanged for o nes and
ones are exchanged for zeros
is call ed " ones complement."

By complementi ng a num
ber using the "one-, comple-

~ sa
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Arith met ic Soft wa re
Binary arithmetic within a

computer is no t diff icult or
mysterious; however, care
must be given to making sure
that the result s obtai ned fro m
an arithmetic operation arc
correct. The care required can
add additional steps to a pro
gram and can conceivably
make a simple problem into a
lot of work. One way in
which some of the work can
be eliminated is to choose a
microprocessor which pro
vides an automatic "hard
ware" scheme for testing for
overflow or change of sign.
Another solution is to choose
a microprocessor which pro
vides the same capabilities by
software. Software in this
case is a program furnished
by the manufacturer to do
the proper test ing for you.
This software may also offer
the capability to work with
16 or 32 bit numbers and
may in addition offer other
capabili ties such as multipli
cation and d ivi sion.

The Next Step
This article avoided some

of the more difficul t arith
metic operations, such as
multiply and divide, in order
to dwe ll on so me of the
Funda menta l concepts needed
to get "on the air." Multipl y
and divide can wait for later.
If they are needed now , the
user can perfo rm successive
add itions or subtractions as
required, or he can use soft
ware provided by the manu
facturer. These functions will
be covered in a later article. It
is important at this time to
give the experimenter " hands
on" experience with com
puter arithmetic so that
experience and confidence
can be built up. For this
reason, the next article will
describe simple experiments
with computer arithmetic
using a 74181 Arithmetic
Logic Unit. These simple
experiments will use the con
cepts discussed in this article
and will help the experi
menter to better grasp com
puter arithmetic . •

000000 113 in binary

t wos
complement of 4 • 111 11100

11111111

The result is negative one in
twos complement (no carry
produced).

In twos complement arith
metic, the addition of two
numbers of opposite sign will
always produce the correct
result. It mayor may not
produce a carry. The carry or
overflow may be ignored.

Notice that, in both ones
complement arithmetic and
twos complement arithmetic,
addition stays the same. The
only thing that is changed is
the way in which the comple
ment is taken in order to
effect subtraction. Some
ALUs will compensate auto
matically for subtraction in
ones complement arithmetic,
while some won't.

In twos complement ari th
metic, the programmer
should test for over flow. In
any additio n of like signed
numbers where there is a
possibil ity that the maxi mum
sum could be exceeded, a test
must be made for overflow, If
the test is no t made, there is a
danger that erroneo us results
could occ ur and thai the user
might not be aware of that
fact. In reality, any addi tion
cou ld pr o duce overflow.
Whi le the user may never
expect overflow to occur, if
his data were erroneous, then
an erroneous sum cou ld
result. By making the test for
overflow under all conditions,
those errors "which couldn't
possibly happen" would be
detected.

All of the examples given
here used 8 bit arithmetic to
simplify the examples, but
the principles and concepts
discussed hold true regardless
of the arithmetic word length
used. On a 32 bit machine,
larger numbers can be
handled , but the test for
overflow (carry ) and change
of sign must still be made.
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bl,, ' rbl~ 1 00 ,... "Ont ,n,,'n

CO NSTRUCTION

COLORS

EASE OF ASSEMBLY
"''' f<M>r ..-.. ........bl. '" d;..,......". ,he

DCSY IlOXS 8.. f. brl"".ed of h..vy <:<lid rolled st..l. The from
PO nel l . re of ZO 'l. u'l. brulhed ctlr<lm" . 'eeI , lin. laeol>Od I nli
nave. ~lloc~. DI'DT I wI.ch In• •• ll ed (e xcepl "A- bo,d _ Ilh
qold pl" ' ed con•• ctl.nIi . ...... In.l l. Cover . 8"' Unl .hfId wl.h
na~ed on wrln~l. "n• .,.l.

All C1Ibln..u ere com pletely . ..embled .nd . upplled wllh 4
rubber 1M' rlv... ed In, lndlvld""lly P.c~ed In . h".vy du'y
corrUq••ed m.ller c" rton , Ch.uI. ·C" .hru "H" 8'" CRS ,
nlckel-pl.' ld over copper lor exc"llen' RF conductIvIty,

Deluxe Electronic Equipment Enclosures

-.-

MIS 3-4-6 ,- ,- ,- 57.36
MIlS 3-7-6 ,- ,- ,- 7. 94
MBI: 2-595 ,- ,- ,- 6,89
MBK 2-7-6 ,- ,- ,- 7.9 1
MBJ: l -IOoIl ,- re- W 1Z .47
MIllS . · 100 10 ,- .." re- I Z, '9
M8~ 5- 100 10 '" re- ro- 14, 41
IoIlIE 6-n-10 '" w ro- 15 . 96

nor AU. COLORS' STYLES AAl STOClC[D / ,..'!LASt AllOW 2 - 3 wrEn OHlV[lY
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You can
icroco

We would be a bit surprised if you In fact every part including the powerful
could do anything meaningful without MC 6800 CPU and the 8K dynamic RAM

addit ional hardware and software. MC6800 is guaranteed for 120days. It has the best
Wave Mate's J upiter II" isn't the kind of software a round, System Monitor and Debug

microcomputer kit you only stare at. .. when programs (ROM). Includes powerful text
you've completed your Jupiter II just plug in editor and Motorola compatible assembler.
your terminal and you're ready to go. That's And BASIC at no ext ra cost. Because we've

because it goes beyond the sum of its high been making microcomputer systems for over
quality parts. It's the ultimate micro kit 4 years, we can offer you the broadest line of

experience. In performance, in documentation, interfaces including T V terminal and dual
in reliabili ty. First, consider its superb features. audio cassette. Impressive. And yet the

It has small pluggable wire wrapped cards grandest feature is the experience ['-:.1--'-=~....,)
easily tailored to suit your modifications. of complet ing a kit that works. CWT)

Every IC is socketed and 100%burn-in tested. Guaranteed. Wn., T1I4U

WAVE MATE
1015 West looth Street Gardena, California 90248
Telephone (213) 329-8941

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

] l WARRANTY i,
] ~ 120 days on all parts, i •

'--' : materials and workmanship. : •
Z~" TTlate.. •In,,· •

~-~~~~;~~~~~~~~~~

f-·--·----------------------------~
•

ACT NOW AND SAVE. Good until May 1, 1976 NEXT MONTH WATCH FOR ST ~JEN DOUS •
SPECIAL price $ 1445.00 (assembled S1950.00) ANNOUNCEMENT.. •

II 0 Send Jupiter II micro kit .
II Jupiter,II M icrocomputer Kit Includes : 0 Kit 0 Assembled II
•

• Modular p lug-in power • ~ckmount module cage D Send deta il s on kit-a -month II
supply e WI Te WmlJtocl! .

•
• 9 module PC backplane _ W in' unwrap tool 0 I'm not convinced: send me 101 reasons why. II
• CPU module - Cahlf's, connectors. all 0 Please send free Jupiter II System catalogue. •

•
• System mom tor module other necessa ry
• 8K dynamic RAl\f hardware •

•
module _ Software (editor . debug.

• Serial RS 232 a ascrnhle-r, BASIC) •
• communication Inter race _ Ass('mhly manuals n Ch{'Ck enclosed for $_-::-:=:;-':::3="''-'''"-=,=

module _ Operators manuals Iiiclude StO.OO for postage and handling, California •
• _ Front panel module _ T heory of operation res idents add 6% tax Del ivery 60 day s AHO

•
• Front panel manuals. . •
• W ire; cut, !ltripl>t>d . rotor _ Annual membership In •

• coded USf'1"!I group Name__,-- _

~ ~ Add _ •.. ------ - ........~..... •...... - ..... _--~ City / State /Zip ~_

•••
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POLYMORPHIC SYSTEMS

FOR SALE
18" FACSIMilE RECORDERS
" , 1, 0<1, "'] m",. I"'M" 01 u- FAC SIMi lE

WEATHER ~HAR T ~ ECOR OE ns " "OW """";' ! '"
""""II """"" t. " I;d ,,," "1u'pm,"' . HI< upd" '"y I<
""".y ."" Iob'" ""mM' 01 IS" ,.." .... m. o ",ord,,,
,.... IIV ' ",' ed for ' " \ 0"" ,nt,,,,,... '" ...."_ ,;"1 " ,th
I"",m,"

TIJ<.. " " ,d.". ,," ~ ' U"..... '0«'''' " ,d FS ~ "'"
""", "''' b. " , d " moo;lar " d,o " ..,.... ,h, ,,
b,o.d",,', .. ...1' .. 0" " " ", 0""' 0 ",",m,"" "'

Tho<o 'o<ordM' ... pr ;"d f(Qm S>O to Sloo , "d " ,
...".bl, co , 10m """". 1;,,, ...* b.~!

C8/1 0' ....1'. Mr, A,manrl D, 8Qucnanl

~LOEN ElECTRONIC &IMPULSE
RICOROINC IOUIPMENT CD. INC.

11"110,,,,, •• Su..t,11'""" , lolA Dl~ll 161/)366·8151

=----
BYTE ISSUES # 1 #2 #3 # 4,. ease you are ONE OF THE

PEOPLE who wants t o complete his
collection of BYTE magazine. a f ew of
the early issues are sti ll avai lab le .. .
unt i l t he limit ed supply is exhausted ...
only 53.00 each . . . all four f or $ 10.

73 Magazine. Peterborough NH 03458

Shortwave Listening
1976 World Radio TV Handbook· $10.95

Galed 1000/ 100/ 50/ 25/ 10 kHz ~t ib<alot _$54 .00

Barlow Wadley &< R.L. Drake Rueei.ers
1976 MConlidentia'" F,lqueney Lisl · $5. 45

G1LfER , Box 239, Par k Ridge,NJ 07656

WYOMING
Ranch land. Antelope. deer. elk. wild
horses - Your" Antenna Ranch." 10
Acres $30 down . $30 month . FREE
inf o - maps - photos. Owner:

Dr. Michael Gauth ier, K6 1CS
9550 E. Galla tin Rd ., Downev CA 90240

-- LIQUID SILVERPLATE --
511<GI-1: SOLUTION· NO MI XING · NO FUSS .
NO L ET HA L C H EMICALS ' l"AST AC TI NC O N
COPPER· BRASS ' llRONZE . B RUSI ION
O R DIP ' IUNSE AND WI P E DRY ' s LIQ UID
OZ. B OTTl.1: WIL.I. SI!-..VE RPLATF; UP TO
IBOO SQ UA R E INCI I},;S OF METAL' $7 .00 ...

A BAR RESEARCH
11 118 PARKER STREET. MOKDiA. 11.. 00H8

Pho ne patch, lega l , no connect ions,
e l im i nates crosstal k. Comp let e.
exce pt mic . inpu t. Spec ify speaker
o h ms. Gu aranteed. Best on m ark et
- $24.95.

VI's 407 CONNOR AV EN U E
LOCKPOR T IL 60441

MILITARY
SURPLUS WANTED
Space buys more and pays more, High-
e" prices ever 0. U.S. M il it ar y su r-
plus. especially 0. Collins equipment
0 ' parts. We p,y f reight. Cali collect
"OW for our high offer. 201 440"8787.

SPAC E EL EC TRON ICS C O.
div of M ili t ary Elec tronics Corp.

35 Au t a Court. S. Hackensack . N ,J . 07606

$175.00 asso.
$235.00 assc.

$230.00 asso.
$260.00 assd.

f805) 967·2351

Go to your local computer store and compare
Vid eo Terminal Interface - characters are stored in on-board
memory. Entire screen may be read or written in 20 millisec
onds . Software includes a text editing system with scrolling
and insert and delete by character or line.
VTl/32 32 character line $160.00 kit
VTI/64 64 character line $185.00 kit
VTI/SK Soc ket kit for VTI kit $ 15.00
Delivery - 30 days
Analog Interface - 1 or 2 channels of analog output with 10
bits of resolutions (0-10Vor ± 5V with bipolar option). 6 bits of
latched digital output and 8 analog comparators for sottware
controlled AID conversions.
ADA/ 1 1analog output $135.00 kit
ADAI2 2 analog outputs $185.00 kit
ADA/SK Socket kit for ADA kit $ 10 ,00
Delivery - 30 days M,o "A rn" >e. ' d ' 0" M..... c"""" Ace...,'''''
All prices and speemcateos subjecl to change wilhDut notice. Prices are USA Dnty,
Calit. reSiden!s add 6% sates lax Ad d 5% shipping , handling. and insurance

737 S. Kellogg. Gole ta. CA 93017

VIDEO
TERMINAL

The complete Computer System
that requires just a keyboard
and TV monitor for use.

The MICRO·ALTAIR is :
The hardware - video terminal interface board. CPU/ROMI

RAM board , backplane, power supply and cabinet;
The software - video driver, debugger, operating kernel

supplied on ROM ;
The personal computer system - complete. expandab le , no

loose ends - a complete and powerful tool:
THE SOLUTION BOX FROM POLYMORPHICSYSTEMS.

Applications include smart terminals, data acquisition systems.
games. accounting. front-end for a larger computer-anywhere a
little processing is requi red .
COMPLETE SY STEM (EXCEPT FOR MONITOR AND ASCII KEY·
BOARD ] $575.00 KIT. DELIVERY 60 DAYS - SERIAL 110 AND
CASSmE OPTIONS AVAILABLE.

• Jlll.lllllt PUle t_lIk(
• Iii " az ... lH ~"'~.u.~.
• u" 1I I ....~ u .. 17dl h"t I
• ".~4 I~t ,~t ......~.
• ",.,~IU ••, ••• llt. l~e.,"" .. "II

INTROduciNG TIlE

MICRO-ALTAIR
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DLF
MP-A processor ca rd . A comple te microcomputer system on a single
card . It features the " Motorola" MC6aOO processo r. Th e powerf ul
memory o rientated processor that is rapidly becom ing the standard
of comparison in the industry. Also on this board is th e MCM6830 L7

® Mi kbug ROM. Me6al 0 RAM and the MC 144 11 baud rate generator.
The crystal controlled master clock oscillator and tri-state data bus

. r drivers complete the board . Everything works fro m a single 5 .0

Volt supply. MP.A $145.00

[f@ &, @~§&'[f

©@!RaJ~(!JJ[f§~ §)7§[f§!RaJ

Ji

MP·C serial cont rol interface. T his
programmable interface may be used
to connect the computer to either a
video termina l or TTY curren t loop
system. Di rectly comparable with
either system. No hardware changes.

MP-C ... •• • . . . . . . . .. .$40.00

!iiilTIl ®®@@
Computer System

with serial interface and 2 .048 words

of memory _ $395.00

J

Chassis, mother board
and power supply . Ano .

di zed cabine t with pe rte r
ated cover for cool operation ,

Ten amp power supply will
power full y expanded system of

up to six memory cards and eight
interface cards.

MP-B- Mother Board $40.00
MP-F- Chassis $30.00
MP-P-Power Supply $35.00

~....
.1fl""'-.

.~nl·· ·

MP-M main memory card . Th is circuit board contains two

blocks of 2.048 words of memory . Each part has its own
supply regulator and can operate independ ently of the other
half. The memory chips are the proven rel iable 2 102 stat ic
type. They are capable of cycl ing fast enough to allow full
speed operation of the processor at all t imes. No wait ing for
refresh cycles and no problems with " f1 akey " memories. Only
a single 5.0 Volt supply requi red.

MP·M $ 125.00

•

--------------------------------------------------------------_.,,
: 0 Enclosed is $395 for my Sw TPC Comp uter Kit 0 Send Da ta,,,

o or BAC # _

o or Me Ex Date__~ _

NAME

A DDRES S

Southwest Technic.l Products Corp.• Box 32040. San Anto nio . Te xas 78284
.\fikbug® is a registered trademark of
.\fo torola Inc.

CITY S T A T E



Fig. 1. Paper tope is a form of sequential memory storage, in
that the bits identify ing a qiven digit can only be retrieved
during their allotted sensing time, which may rouse delay in
finding desired data.

program instructions and
must be physically intro
duced into the processor
system - threaded through a
sensing device, for example 
so that input data can be
operated upo n. They may
also be used to retain the data

O'e;,T OIGIT
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.", • • • • •
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sensi ng device to convert the
hole patterns into a series of
pul ses for e lectronic
processing. Each piece of
information is retrieved as it
passes t he sensor. Another
form of seque ntial memory
storage is magnetic tape,

pleted, the data is fed o ut to
be utilized in so me ma nner.
In pract ice, program inst ruc
tions are oft en store d within
the same memory faci lity as
the da ta ; in th is way. the
program ca n also be changed
if desi red.

D e s pi t e s urface
di fferences, the ways in
whic h me mory facili ties re
ceive, hold, and feed o ut
information are all based o n
eit her seque nt ial or random
access pri nciples.

Sequential Memories

The sequential, or serial,
memory method requires that
the da ta bits comprising t he
informat ion be arranged in a
par t icular order. Data stored
in this manner - includi ng
bot h programmed instruc
tions and input informat ion

D ala processi ng systems
have revolut ionize d our

world, allowi ng vast amounts
of infor mation to be stored,
exc ha nged, updated, and
ut i l ized in ways undreamed
of a few year .. ago. A chain of
department stores can be t ied
toge ther, for example, by a
data net wor k maki ng curre nt
inventory, personnel an d
credit information instantly
avai lable at widely separated
locations; a rai lroad can con
trol activi ty at its switchyard
from a control .. enter
hundreds of miles distant ;
switching functions within a
telephone company office
can be accomplished rapidly
and reliably in accordance
wit h stored program instruc
tions . The info rmation
involved in each of these
exa mples is different, but the

Those Exciting
Joseph C. Fowler
GTE Lenkurt Demodulator
As<:istanf Editor

for fut ure pro cessing. Th ese
devi ces pro vide a per mane nt
storage capability s ince the
ca rds, di sks, and tapes can be
removed and filed for re
pea ted use, and they have
no n-destructive rea dou ts (r.e.,
data does not have to be
re-entered every time it is
used); however, they have
some shortcomings which
lim it the ir usefulness in high
speed memory applications.

For example, sequent ia l
access can be a relatively slow
process because a large
amount of irrelevant data
ma y have to be scanned
before t he desired bits are
found. This delay may be
from milliseconds to minutes,
which is much too great foe
many of the uses to which
modern data pr ocessing
eq uipment is put. Addi 
tionally, these sequential

Sequent ial access mc mo ry
systems, includi ng pu nched
ca rds and magnetic disks as
well as tapes, have been
widely used in the area of
m ass computer me mories.
Th ey typica lly co nta in

whi ch stores information as
m agn e t ic f lu x variat ions
correspo nd ing to t he 1s and
Os of dig ita l data .

I CECL ' CELl. 2 cn, ! CEu . cr u, i
I r-r- 0 01- • 01- • 01- 0 0 • 0
I I

I
I II , ' l- • e • ' l- • e • a I,

IIL __________________J

IS re tr ieved str ict ly in
acco rdance with its po si tion
in a time seque nce.

A s!mpl e exa mple of
sequential memory storage is
paper ta pe, whic h uses the
presen ce or absence of hol es
to indicate t he condit ion of a
da ta bit; the combined states
of severa l bits ident ify a
particular d igi t (see Fig. 1).
The tape is moved through a

Fig. 2. The shift register, which stores data for as long as it
takes for the clock to mm'e it through each cell, is typical of
semiconductor sequential memory systems.

s.... • "EG'STER,------------ - - ----,

Reprinted fro m the GTE Lenkurt
o e oro au re t o r , Septembe r ,
cc rceer. 1975.

underlyin g processing pn n
ciplcs are the same.

A dig ital compu te r or data
processor of any type is
bas ically a sto red-program
machine, in whic h a memo ry
faci lity hol ds a se t of oper
at i ng instruct ions the
system program. Infor mat ion
is put into a digital format
and fed into the machine,
which retai ns it in a data
memory. The instructions in
the program memory, which
are also in digital form, tell
the processor what probl em is
to be solved, o r func t ion per
for med . related to the input
dat a . When the opetatlons
demanded by th e program
memory have been com-
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Fig. 3. The bistable mattivitxator, or flip flop, has two stable
states, making it an ideal digital data memory storage cell.

!.". '.-.,
0.

"

Fig. 4. A random access memory (RA M) is a matrix of
memory cells, any of which can be accessed without regard for
any other cell.

mass memory systems require
a mechan ism to move the
data-carrying med ium past
the senso r; this device is of
necess ity completely mecha n
ical, and is sub ject to the
adjus tment and main tenance
considera tions which apply to
all ..uch devices.

uncom mon for a data pro
cess ing system to u..e tapes
and similar clements as per
manent , high vo lume program
storage facilities, and semi
conduc tor structures for the
"worki ng" memories in
which the stored data is oper
a ted upon.

The semiconductor devi ces
used in temporary memory
s t r uc tu res ar e t y pical ly
arranged as groups of indi
vidua l u nits called memo ry
cells, each of wh ich stores
one bit of infor mation as
ei ther a logic 1 or logic O. A
cell may consist of as lillie as

shifted from cell to cell in
accordance with the clo ck
cycle rate. A logic 1 on the 5
input of cell 1, for examp le,
will set the fli p flop to the 1,
or "on," sta te if a clock pulse
is present at inp ut C, thus
storing the digi t. On the next
clock pulse, th e stored bit is

Memory Chips
-- RAMs, ROMs, PROMs, etc.

Temporary Memories

Cards, tapes and d isks con
t inue to play an importan t
role as high density, long
term mass memory storage
elements in suc h app lications
as personnel record main
tenance, inventory control ,
and ret ent ion of perfor mance
data for comparison with
future achievements.

For low capacity. tem
porary memory storage, ho w
ever, st ructures composed of
sem iconductor devices have
become dominan t in recent
ve a rs . Temp o r ar y d a ta
storage facilities are used in
such areas as office equip
ment (calcu la tors, etc.) and
immediate-use or " working"
memories wherein a data pro
cessing device can hold the
data wi th which it is dealing
at any give n t ime. It is not

Tempo rary memo ries are
also wi dely used in data pro
cessing terminals, which serve
as remote input/output units
for a large central computer
and may be in any number of
for m.., from a ..irnple type
writer key board to a small
com pu ter . Terminals provide
a mean.. of encoding data fo
manipulation by a central
computer, and decodi ng it for
U'>C by a human operator.

Interconnect ion of ce ntral
co mpute r a n d re mo te
terminal is commonly made
ove r telephone lines through
an interface uni t called a
modem , o r data set. The data
set may also contain a tem
porary memory facility which
all o ws it to hold data and
either cond itio n it for tr ans
mls..ion ove r th e lines o r pre
pare received data for app lica
t ion to th e processor.

one t rans istor-capacitor co m
bina tio n, or it may be a co m
plex arra ngement o f several
compo nents. But, whatever
its composition, it has at least
two sta tes that can represent
digital da ta bits.

Sh ift Regist ers

A shift regi..ter i.. a device
for the temporary storage of
d igital information; when a
shift, or clock, pulse is
appl ied, the register accepts
new data and moves every
stored bit one step to ward
the o utput.

Fig. 2 shows an example
of a ..emiconductor sh ift
re gi s te r c o n ta in ing five
memor y cells, each of wh ich
is a solid sta te reset -set (R-S)
fli p flop circuit. Data ap plied
to the registe r input in a
digita l form is stored a nd

shift ed o ut of cell 1 to se t the
second cell to the 1 sta te, and
a new digit is fi xed in the first
cell. This pro cedure continues
through the regist er, with the
output o f the f inal celt being
shifted o ut for data pro
ccssing. The clock frequency
controls the rate at which the
shift register stores and feeds
out da ta bit .., wi th each bit
being delayed between input
and output by as many clock
cycle.. a.. there are cells in the
register. Since the storage and
retrieval are done o n a first
in, fir..t -out ba..i.., the shift
re gi .. te r is a seque ntial
memory storage device.

Digita l data can also be
han dled by a rando m access
process. Thi s does not mean,
o f course, that no orderly
p roce dure is invol ved ; it
means, rather, that informa
t ion ca n be ..tared in a par tie-
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injected by the emi tter into
the base region. Wi thi n the
base, the greater part of t he
current flow is caused by
holes combining with the
excess electrons. The reverse
bias of the co llector-base
junc tion allows e lectrons to
pass into the collector regi on ;
because t here are two n-tvpe
regions, elect rons are the
majority carr iers, a lt hough
t he sim ulta neous act ion of
t he mi nori ty carrier holes is
indispensable .

The fie ld effect tr ansistor
(FET) is a unipolar device, in
that its current flow is the
result of the movement of
only one type of ca rrier. In
wha t is called the p-channel
FET, hol es are t he ma jor ity
carriers, while the carriers in
an n-channc l FET are elec
t rans .

Fig. 5C sho ws a p-chann cl
FET structure operat ing in
t he e nhancement mode,
wh ich is t he most common
operating mode for FETs. In
this mode, there is no con
duction within the device
when the gate voltage Is zero:
t he other mode of operat ion
is called depletion, wherein
t he semiconductor device is
always co n duc ti ng and
requires a proper ga te-to
source vol tage to tu rn off.

When the gate in Fig. 5C is
made negative wit h respect to
the source, it creates an elec
trostatic fie ld which attracts
holes from the n-tvpe semi
conductor material toward
the area directly below the
gate dielectric material.
Init ia lly, this n-tvpe area has
a surplus of electrons, but as
the holes are drawn into it,
t he elect rons are neutralized.
At some gate voltage, t he
hol es become dominan t and a
cur re nt-carry ing cha nnel is
produced bet ween sou rce and
drain in which holes are the
majority carriers. Because t he
gate is electrically isolated
from the rest of the structure
by the dielectric material,
there is no current flow into
it; the channel, which aliaws
cu rrent to flow between

•

transistor. Each can be easily
reali zed as an integrated
circuit (Ie) component, and
they are rea dily adaptable to
virtually any circu it conflgur
ation.

Essentially, a bipolar tran
sistor is a semiconductor
device whose conductive
properties depend upon both
majority and minority
carriers; that is, current flo ws
in a bipolar t ransistor because
of the simultaneous move
ment of bot h positive and
negative charges. Negat ive
c ha rges pre domi na te in
n- t v p e se miconductor
material because there is a
surplus of free electrons
within the material's atomic
structure: p-type material,
however, has a shortage of
free electrons. The regions in
which the electrons would
normally exist act as positive,
mass-bearing charges called
"holes"; p-type material thus
maintai ns an excess of pos i
tive charge carr iers . Th e co m
mo n transisto r is a general
type of bipolar device , since
its current flows due to hole
and electron movement. Fig.
5A shows the normal flow
pattern within an NPN struc
ture (Fig. 5B shows a bipolar
NPN structure as an inte
grated circuit). The forward
biased emitter-base junction
allows elect rons to be

• - •
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Bipola r and Unipolar Transis
tors

The two most widely used
devices in memory matrix
design today are the bipolar
and unipolar, or field effect,

Fig. 5. Bipolar and unipolar transistor structures are the most
widely used semiconductor memory cell components.

p ·TYPE 8A5E
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only me mo ry (ROM), how
ever, has certai n data patterns
fixed into it, usuall y duri ng
the manufacturing process. In
such a structure, informat ion
can be read out - it will
always perform the same
function - but the stored
program does not change.
Because the data pattern is
fixed , a ROM retains its pro
gram regardless of circuit
power considerations; that is,
it is a "non-volatile" memory
device. A rcad /writc memory,
however, needs a consta nt
sou rce of power to remain in
operation; if power is re
moved, the semiconductors
stop conducting and the
stored information is lost, so
the read/write RAM is con
sidered to be a "volatile"
device.

Although it is not techni
cally accurate to do so, com
mon usage has led read /writc
me maries to bc referred to
simply as RAMs, while read
only st ructures - whic h are,
in reality, a type of RAM 
are designa ted ROMs, and
this discussion will fo llow the
same nomencla ture.

ular memory cell, or location,
and retrieved without regard
for any other location.

Rand o m Access r..temory
Systems

A random access memory
(RAM) can be defined as a
structure in which any data
bit can be stored (written) or
retrieved (read out) in any
order.

One of the most basic
ways to create a memory cell
is through the usc of the
bistable multivibrator, or flip
flop. As shown in Fig. 3, such
a memory cell may consist of
only two transistors, two
resistors, and a power source.
In this cell, one or the other
of the transistors is always
conducting, holding the other
one off. When an external
signal forces the off transistor
into con duction, t he init ially
o n tra nsistor turns off and
remains in this condition
unti l another external signal
resets it. The flip flop, there
fore , has two stable slates
which can be used to store
information in the form of
logic 1s and Os.

A RAM is essentially a
matrix of such memory cells,
with each cell identified by a
unique code, or address. T he
data processing equipme nt
ca n retrieve a bit of informa
tio n by addressing the proper
locat ion. Because of t he
matr ix struc ture, the time
required to locate any given
bit is approximately the same
as that required to locate any
other bit. For example, in
Fig. 4 the digit stored in cell
1, at location Al, could be
available at the data output in
almost exactly the same t ime
as the bit in cell 16, location
0 4. Thi s rapid access to infor
mation makes the RA M ideal
for applica tion as a tern
porary storage facility.

Random access memory
structures are of two basic
types: read /write and read
only. A read/write RAM is
programmable; that is, data
can be entered into, changed,
and removed from the
memory at any time. A read
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Fig. 6. A 2-word, 2-bi/s-per-word memory array utilizing
multi-emitter bipolar transistor structures.

d iode coupled ce ll (Fig. 7). ln
integrated circuits, these
dio des are freque ntly " hot
e lect ro n ," or "Schottky
barr ier," d e vices, wh ich
become forward-biased at
lower voltages than conve n
tional diodes.

If the state of a cell must
be cha nged to store a bit, the
address decoder causes the
voltage on the wor d select
line to be forced [ow, while
the voltage is raised on the bit
line associated wi th the tran
sistor to be turned off.
Refer ring to Fig. 7, in which
02 is hypothetically to be
turned off, rais ing the bit line
B voltage and droppi ng the
word select li ne (effectively
mak ing it more negative)
draws additional curre nt
through R4, increasi ng the
base voltage on 0 1 to the
point at which it begins co n
ducting. The cross-coupl ing
of the t ransistors then causes
02 to turn off, thus effecti ng
the ce ll's change of state.

Reading the stored digit
out of a diode coupled ce ll
a lso requires that the word
select li ne be forced low, but
in this case there is no voltage
increase on either of the bit
li nes. The combined effects
of the lo wered word se lect
line and a bias network cause
the diode associated with the
"on" transisto r to be for
ward-biased, causing the
diode to cond uct . Since the
d iode associated with the
"off" transistor is reverse
biased, a d ifferential voltage
develops between the bit
lines. A sensing circuit deter
mines the cell's logic state
from this voltage.

Read current in a diode
coupled cell is grea ter than
standby current, which flows
when the cell is storing a bit
wit hou t bei ng addressed, but
is substantially lower than
write current. Because of this,
t he voltage developed across
the load resistors during the
read ope ration is not great
enough to change the cell's
state and the readout is a
nondestructive process.

data processor. Because the
read process does not change
the state of th e fli p flop, the
stored information is no t lost
and the cell is considered to
have a "nondestruct ive" read
out capability.

The 2-wor d, z-bi ts-per
word memory shown in Fig.
6 is, of course, limited in its
app lication. The same
a ddr c ssi ng, readi ng, and
writ ing funct ions, however,
are performed in bipolar
RAMs containing several
times the number of ce lls. A
typical example of expande d
capacity is a single integrated
circuit capab le of storing 16
words of 4 bits eac h, for a
total of 64 bits o n one ti ny
silicon ch ip. GT E Len kurt
uses nine suc h chips in bo th
its 262A and 262B data sets.
The bipolar RAMs comprise a
data memory, in which input
da ta is held to be operated
upon. Because of the read!
wri te capabilit ies of the
RAMs, the data be ing pro
cessed can constantly be
updated and changed.

Major considerat ions In

me mory design incl ude the
speed with wh ich a cell can
be made to change state
(access t ime ) and the amount
of powe r dissi pated by the
ce ll's components.

Opera ting in a saturation
mo de - in which the "on"
t ra nsi stor consta ntly con
duc ts the maximu m possible
c urrent the TTL -ty pe
memory cell requires some
amou nt of t ime to dr ive the
transistor out of saturation
before a change of state can
occur. This delay is only on
the order of nanoseconds, but
is e nough to concern circuit
des igners. In addition, t he
saturat ion mode consumes
relatively la rge amou nts of
power. Two of the more
success f ul configurat io ns
developed to overcome these
disadvantages a re the diode
coupled and em itter-coupled
logic (Ee L) cells.

Diode Coupl ed RAMs

Two gating diodes are used
to control cond uctio n in a
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appears in many circu it var ia
tions to mee t different ap pli
cation requi rements.

A bipolar RAM cell whic h
has been wide ly used is the
trans is tor- tra n si s tor- logic
(TIL) type, exemp lified by
the mul tiple-emitter c ircui t
(see Fig. 6) . In thi s case, t he
data processor applies an
address code to a decoding
circu it; t he decoded address
raises the voltage on the
correct word select line
(places it at a logic 1 level),
preparing the cell for the read
or write fu nct ion. A logi c 1
bit can be writte n into the
cell, for examp le, by placing
the wr ite enable line at a low
voltage (logic 0 ) level whi le
the data bit input is logic 1.
This causes the bit line to be
low, turning 0 1 on and 02
off, a state whic h represents a
logic 1 withi n the ce ll. On ce
the write f unction is com
plete, the address changes,
the word select line returns to
a logi c 0 state, and 0 1
remai ns on. To read out th e
stored digit, t he address raises
the wor d select line level and
the write enab le line is held
high (logic 1), allowing read
current representing the value
of the ce ll's contents to flo w
into the appropr iate sense
ampl ifier for output to the
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source and drain, is created
and maintained by the elec
trostat ic field.

The need to provide more
electron ic funct io n in
increasi ngly smal l areas has
resulted in a great variety of
miniaturized circui ts. Bipolar
transistors, for example, can
be rea lized as discre te items,
such as those seen in various
entertainment products. In
data processing applications,
however, the large number of
compone nts required to
produce a memory matrix
makes the use of such bul ky
devices impractical; a circuit
board with several hundred
discrete transistors mounted
o n it - which is what a
m e mo ry ma t r ix wou ld
require would be too
unwieldy to be of any rea l
use.

Bipolar Transistor RAMs

Integrated circuit tech
niques allow quantities of
circuit elements to be realized
in a small space; these tech
niques have been used to pro
duce bipol a r transistor
memories of var ious micro
miniatu rized sizes a nd den
sities.

The basic storage element
in these matrices is the
bistable flip flop , which
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F~Q. 7. A diode coupled memory cell uses gating diodes to
cont rol conduction and reduce power consumption.

source of the MOS FET itse lf.
This ca pacitance is due to the
isolation of the gate from the
rest of the structu re by a
dielectric materia l. Charging
the gate-source capaci tance
sufficiently to turn the tran
sistor on repre sent s a logic 1
state in most applica t ions,
whil e a lower charge or no
charge at all serves as a logic
o.

Inevitabl y, as with all
capaci tive devices, th e charge
stored in the gate-source
region drains off due to
leakage current. If the charge
is allowed to deteriorate too
much, the data bit is lost, so
some means must be provided
to periodica ll y restore , or
refresh, the charge; a com
mon requ irement is that
every cell in a memory matrix
be refreshed every 2 milfi
seconds. Ci rcuits to accom
plish this are included in
dynamic RAM designs, as are
address decoding circuits.

The opera tion of a typical
dynamic MOS RAM cell can
be illustrated with th e 3 tran
s istor cell shown in Fig. 9 . In
this case, infor mation is
stored as a charge in the
gate-source capaci tance (Ce)
of transistor 0 2. To write a
data bit into this cel l, an
address decoder produces a
write select signal, activati ng
transistor 0 1 and allowing
data on the write data line to
be transferred to the stora ge
element. Depending upon the
state of the data inp ut, Ce
either charges or is dis
charged. W'hen the wri te
selec t signal is removed at the
end of the write cycle, the bit
is held in the cell.

,
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Dynam ic MOS RAMs

The basic storage element
in a dy namic MOS RAM cell
is a capacitor , whic h hol ds
and releases a stored charge in
response to read and wri te
commands. While the capaci
tor could be an external
device, it is much more co m
mon for dynamic RAMs to
u tlll zc t h e capacitance
exis ting betwee n gate and

Fig. 8. The heart of the static MOS RA M storage cell is the
bistable flip flop composed entirely of field effect transistors
(FE Ts). The logic level at one terminal is always the
complement of that at the other.

tanccs (01 and 02 ). Elec
trical isolat ion o f the FET
gate results in a very high
input resistance which can be
c ontr oll ed by the gate
voltage. A large-value resistor
can thus be produced by an
FET in a relat ively small
space compa red to a conven
tional resistor .

Since only o ne of the
cross-coupled inverters con
ducts a t any given time, the
cell has two stable sta tes
which can be used to store
informat ion in the form of
logic 1s and as. The state of
the cell is determined by
external address and data
signal s. The cell's sta te re
m a in s co ns ta n t un le ss
changed by an external signal,
so no refresh action is
required and the circuitry
needed to support th e opera
tio n of the cell is simplified.

A sta t ic MOS RAM storage
unit, however, contains a
minimum of four transistors,
so it occupies a considerable
amount o f space on a silicon
chip and consum es a re la
ti vel y large amo unt of power .
Because of these d isadvan
tages, sta t ic devices have been
largely replaced by dyn ami c
MOS RAMs.

~"."~.

bipolar integrated circuits
(ICs) previousl y discussed.

An MOS FET is formed by
depositing an insulat ing metal
oxide - most often silicon
dioxide - on a chip of
sili con. Etch ing processes
then remove the oxide from
selected areas of the chip,
exposing the substrate at
source and drain locations
while leaving the gate region
insula ted. Further processing
establishes n- and p-ty pe areas
within the subs trate.

The size reduction possible
with MOS techniques allows a
much denser memory array
to be produced within a given
space than is possible with
bipolar devices; there are also
substa nt ially lower power
requireme nts and reduced
packaging costs.

Storage cells composed of
MOS FETs may be of either a
static or dynam ic nature. A
static cell re ta ins its stored
data as lo ng as power is
supp lied to the ci rcuit; a
dynam ic ce ll depends upon
capacit ive charge storage to
hold its da ta, and must
receive a " refresh" input to
counteract the effects of
leakage.

Stat ic MOS RAMs

The basic static MOS RAM
cell is a b istabl e multivibrator
(see Fig. 8 ) closely resembling
the bipolar flip flop used in
TIL memories . In an MOS
flip flop, however, transistors
serve not o nly as cross
coupled inver ters (Q3 and
04), but also as load rests-
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MOS Technology

One of the major ob jec
tiv es in se m ic o n d uc tor
memory design has bee n to
incorporate as much capac ity
as possible in the smallest
area. The greatest size reduc
t ions have been achieved with
metal oxide-sil icon (MOS)
techniques, which produce
field effect transistor (FET)
structures that are consider
ably more compact than the

Since standby current is
lower than read current and is
present a grea ter percent of
the ti me, overa ll power CO[l

sumption in a diode cou pled
cell is lo wer than that of a
TTL device.

ECl RAMs

The structure of emitter
coupled logic (ECl) memory
cells closely resembles that of
TTL cells, but biasing tech
niques are used to keep the
transistors out of saturation.
Th is allo ws the ECL storage
element to change state very
rapidly; the greatest advan
tage of ECL over other semi
conductor memory co nfigura
t ions is that it has the
shortest access time of all.
Reading and writi ng processes
are accomplished in essen
tially the same manner as for
TTL, but at a grea ter speed.
Because it constant ly draws
high current, however, an
ECl memory cell has even
higher power consum pt ion
than TTL, a fact wh ich docs
impair its usefulness in cer
tain applica tions.
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Fig. 9. A dynamic MOS RA M cell stores data in the
gale-source cooaatonce of olle of its transistors.
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would be the bi nary number
1101 . Th e next address might
raise word line 4, in which
case the o ut pu t wou ld be
0 110. In some applicat ions ,
column (bit line) add ressi ng is
added t o select fewe r than
t he ma ximum possible bit
out puts.

ROM mat rices are a lso
formed wi t h bipol ar and MaS
devices. In the most com mo n
configurat ions, the presen ce
o r absence of conductors
establishes logic states.

Fig. 12 shows a ROM
m a t ri x ut iliz ing multiple
e mitter bipo lar tra nsistors. In
this case, t he co llector s are
used as row e nabli ng co n
tacts, replacing the word
lines, and emi tter contacts are
o mitted from selected loca
t io ns to set logic levels. When
the row address de coder
raises the voltage on t he
a ppro pr iate co llec tor to a

the presence o r abse nce of a
diode determines the logic
stat e o f a parti cular location;
such a network is sho wn in
Fig. 11. The row address
decod er raises the vo ltage o n
the appropri ate wo rd line to a
h igh positive level, for wa rd
biasing th e diodes a ttache d to
that line . When the d iodes
begin cond ucti ng, they fo rce
t hei r associa ted bit lines to a
high (logic 1) level , while b it
lines no t co nnected to diodes
re main low (logic 0). Output
amplifiers se nse the state of
each line and present the bits
to the da ta processor's other
c ircu it ry.

Fo r exa mple, if t he row
address decoder raise s t he
word line 1 level , d iodes 01 ,
0 2, and 03 cond uct , rais ing
bi t lines 1, 2 and 4. In this
case. t he matri x o ut pu t
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the number are wr itten into
t he RAM dat a store. Func
tion key (addition, subt rac
tion , e t c .] numbers are
applied to the RO M program
sto re as a dd resses. In the pro
gram store are containe d
instructio ns fo r each fu nc
tion; when an a ddress is pre
sen ted , the proper instruc
t ions are read o ut o f t he
ROM, leading t o performance
of t he desire d o pe rat ion upon
the data he ld in the RAM.
When the func tion has been
co mple ted, the result is read
o ut and applied to t he
decoder, whi ch puts it int o a
for m suitable for display .

The basic ROM st ruct u re
is a matri x of elements, each
of wh ich is accessed by a
rando m add ress code, a llow
i ng app roxi ma tely equal
access time to all bi ts. The
simplest ROM st ruc ture is a
ne twor k of di odes wherein

once. After this entry, a RO M
always produces t he same
o utput wh en addressed.

The differe nce between
t he read/write RAM and the
ROM can pe rhaps be best
illustrated with t he example
of the pocke t calculator. In
almost all calculator designs,
a RAM matrix serves as a
" wo rking," o r data, memory
a nd ROMs are used fo r
i n p ut /ou t p u t i n te rfa ce ,
timing co ntrol and program
storage (see Fig. 10 ).

Each key o n the calcu lator
keyboard is identified by a
unique binary number ; all o f
th e se numbers a re per
mane n tly fixed in the ROM
e ncode r so tha t, whe n a key
is pressed , the co rres po nd ing
bina ry numbe r appears as the
e ncoder o utpu t. If a digit key
is pressed , the bits compris ing

Fig. 10. A pocket calculator typically utilizes both RA,U and
ROM facilities to process input data.
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o nly memory
a da ta storage

ROMs

A read
(ROM) IS

faci lity into which int orma
t io n is normally written on ly

cycle. A read selec t signa l is
t hen produced, transferring
the bit to the read da ta line in
the same mann er as the
normal rea d operation. Th e
refresh a mplifier inverts the
cond it io n of the read data
line and a pplies it to t he wr ite
data li ne. A write select signal
then repl aces the read signal
a nd t he data present o n t he
write dat a line is entered into
the me mo ry. If, for examp le,
a logic 1 (maximum charge) is
stored o n CG, the read da ta
line is fo rced low (logic 0)
when the read select signal
forces Q2 a nd Q3 into co n
du ction. The refresh amplifier
inverts t his and applies logic 1
to th e write data line ; t he
presence of t he write select
signa l causes thi s da ta t o be
wr itten into t he cell as a
refreshed bit. With no charge
(logic 0) o n CG, this seq ue nce
is repeated, with a logic 0
appea ring o n the wr ite da ta
lin e to ensu re that the capaci
t ance is not charged by stray
circu it cur re n ts .

In Fig. 9, timing fro m t he
co ntro l circuit ry allows a
single amplifie r to serve an
e ntire col umn of cells. One
alternative configurat ion uses
a common read /writ e data
line . This lets t he cell form a
loo p with in it self and thus
elimi nates refresh amplifie rs.
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At t he beginning of a re ad
cycle, bot h the read a nd wri te
data Iines are preset to some
vo lrage. When the address
de coder prod uces a read
select signa l, Q3 is read y to
begin co nd ucting . If the
cha rge o n C(; is suff icient
(logic 1), Q2 turns o n and
current flo ws through Q2 a nd
Q3, reduci ng the vo ltage o n
the read data line . With no
charge o n the capacitance, Q2
and Q3 rem ain off and the
read data lin e stays at its
preset leve l. Because of t he
gate isolat ion , CG is in the
same cond it ion (charged or
discharged ] at the end of the
read cycle as at the beginning,
m a king the read process
" nondestructive ." An output
amplifier senses t he state o f
t he read da ta li ne and deter
mi nes what cell cond ition
would produce it (a lo w-level
line generally indicates a
stored logic 1) for applicat ion
to t he data processor.

Refresh

Refresh of t he sto red d igi t
in Fig. 9 is acco mplished
thro ugh a clocked a mplifier
connected betwee n the read
and write data lines. Co nt rol
ci rcuitry provides the tim ing
necessary to keep the refresh
cycle sepa rate from the read
and wri te operat ions.

T h e refr esh pr oce ss
i nvolves reading out the
stored digit a nd writi ng it
bac k into the cell. To do this,
both data lines are preset at
the beginn ing of the refre sh
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densit y, and many manufac
turers are investigat ing the ir
commercia l feasib ility .

Ma gn etic bubble tech
nology is sti ll in the devel op
mental stage, but it a lso
sho ws grea t promise. The
b ubb les, which are tiny,
mobil e particl e s whose
po larity is opposite to that of
t he th in film co nta ining
them, can be arranged to
form coded data patterns,
thus provi ding a storage
medium.

Conventional bipolar and
MaS devices are being mod
ified to ach ieve an o pt imum
combi nat io n of memory cell
size, speed and power co n
su m p ti on. N-channel and
p-channel MOS FETs are
being co mbined on one chi p
a s co m p le m e n ta ry MOS
(C MOS) devices for low
power app licat ions, and
Schottky diod es are bei ng
introduced into various
b ipol a r configurations to
decrease power consumpt ion
and increase speed . One such
modi fica tion has result ed in
the low power Schottky TIL
mem ory cell , which has
access speed approaching that
of ECl (the fastest presently
available cell ty pe ) and power
requirements dose to those
of MOS FETs; GTE l en kurt
uses this fami ly of devi ces in
it s 262A and 2628 data sets
to achicve the most rapid
data processing possible with
the least power. In another
development, metal-n itr ide
ox ide semiconductors are
being loo ked at as possible
non-volatile read/wr ite RAMs
(m em or y fac ilit ies which
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Fig. 12. Bipolar read only memory matrix.
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digits as the presence or
absence of elec t ric charge.

A basic CeD is a sem icon
ductor chip - either n- or
p-tvpe over which a
d ielectric material is laid. A
series of gate contacts are
placed along the dielectric.
Charge is stored as minority
c arri e rs u nder the gate
regions. When the substrate is
p-tvpe , for example, applying
a positive volta ge to one gate
attracts electrons ou t of the
substrate until they dominate
in the area directly benea th
the gate, forming a " po tential
well." Th is storage cond itio n
is mai ntai ned for t imes up to
several seconds after the gate
voltage is red uced. Raising
potential on th e next gate in
the series forms a seco nd
po tential well into whic h the
stored charge is transferre d;
gate potentials arc sequen
t iall y raised by a cl ocked
voltage to move the stored bit
through the device. The CCD
is thus a seque ntia lly accessed
memory facility similar to the
shift register .

The movement o f charge
in a buc ket brigade device is
the same as in th e CCD.
Potent ial wells, however, are
replaced by " buckets" of
material unlike the substrate ;
for example, n-type areas
may be embedded beneath
the gates in a p-type chip to
act as MOS storage capaci
tors.

Fa bri c a ti on techniques
cur rently lim it the produc
t ion o f CeDs and B8Ds, but
they ho ld the promise o f ex
tremel y small, very fast , low
power memor ies o f high

New Developments

Th i s di sc uss io n h a s
covered struct ures that are
rep re sen tative of devices
current ly used in data pro
cessing memory facilities, and
has not attempt ed to consider
all of the varia t ions of the
basic structures . Advances are
being made at a remarkable
rate, and todav's technology
may be tota ll y obsolete in a
few years. Among the new
memory devices that may
bring this about are charge
cou p le d d evices (CCDs),
bu cket b r igade d e vices
( B B Ds) a n d ma gnetic
bubbles. Cha rge coupled and
buc ket brigade devices are
similar in that both store

however, in which standard
memories are not avai lable to
me et a pplica tion requ ire
ments, so programmab le
ROM (PRO M) matrices are
also produ ced.

A PROM is essent ially a
semiconductor matrix which
has its program written into it
a t som e tim e other than the
man ufact ur ing process. The
manufacturer provides a chip
o n wh ich all o f the rows and
columns (word and bit lines)
are linked by co nd uct ing
devices. Before integrat ing
the ch ip int o a circui t , the
purchaser of the PROM uses
var ious techniques - from
application o f a high-level
write current to a laser beam
- to el iminate devices from
the matr ix. In this way, a
stored program unique to a
g iven applicat ion can be
produced.

BIT II,T B' T BIT
l , .. E I L' toE 2 L,toE 3 L'fOE"

L__J--r~+"';;:lr--t-- _0 L' IOE "

svtficic rulv high level , the
tr ansist or segments with
emi tter contac ts begin con
ducting : for exa mple, if Q2 is
selected, the matrix output is
1001 (the level of columns 1
and 4 raised by conduction , 2
and 3 remaining low). In Fig.
12, colum n address and data
ou tput decoding selects two
of the four bits for applica
t io n to the processor .

In Fig. 13, a ROM matri x
composed of static MOS FET
devices is shown. Logic sta tes
arc de ter mi ned by the
presence Of absence of gates
with in the t ransistor struc
tures. Reading this memory is
accompl ished in the same
manner as diode and bipo lar
ROMs, exce pt that the bi t
lines arc driven low (to
ground) when the FETs con
duct.

Fig. 11. A diode net work with random access addressing is the
simplest type ofsemiconductor ROM.

Programmable ROMs

Sem iconduc tor memories
are almost un iversally fo rmed
on m in ute silicon chips
capable of ho ld ing large
numbers of integra ted circuit
devices; the ch ips often co n
ta in co mplete add ressing,
decoding, and output cir
cuitry in addition to the
memory cells.

In th e format ion of
standard ROM matrices - in
which the stored data is never
to be changed - logic sta tes
are established during the
manufacturing process by
o mit ting the proper elements
to crea te the desired bit
patt ern . This is the most pre
vale nt type of read o nly
memor y. There are cases,

f-- +,,-;"":-+,--+-- ..""D u " E 3
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Fig. 13. The fogic stotes within a static MOS RAM are
determined by the presence or absence o f gale contacts.

oPLUG DIRECTLY INTO SSOO
08800 RUNS AT FULL SP EED < 520 nS

A CC ESS
oLOW POWER STAT IC RAM · < 225 mA/ lk
0100% IND USTRI AL COMPON ENTS
oEASY INTERF ACE TO HOMESREW
050/50 GO LD PLAT ED EDGE CONTACTS
oEPOX Y SOARD W/PLAT ED T H RU HOLES
oSK or 4K WIT H EXPANSION
oJUMPER PROGRA M 4K or SK SLOT
oDETAILED T HEORY AND ASSEM SLY

8K LOW POWER RAM KIT : 8K LST ......•... .... $285.00
4K LOW POWER RAM KIT : 4 KLST $159 .00
4K EXPAN SION FOR 4K L5T : 4K X 5T . ........•• $139.00

PLUS SHIPPING

• C A R ES. ADD SALES TAX
• MASTE R C HA R GE
• BANKAM E RICARO

P.O. 8 0" 9 16 0 , S to c k to .... CA 9 5208

would not lose stored da ta
wh en power is removed ).

Whether improvements to
exist ing structures cont inue
at the present rate, or new
technologies take over co m
pletely, there i.. no doubt that
semiconductors will play an
increasingly important role in
data processing systems. -
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standby power provisions, .0 1" crystal con- only 3 m A at 12 volts, Single I.C. - very complete wit h an etched aod d ri lled, double-
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Performance is ou r specia lty . Retail computer shops will soon be ha nging off every co rner. And
while we're glad to see it happen, we realize that just push ing hardware isn' t enough. It takes
software, and mass storage (affordable), and custom interfac ing, and educat ion, and conti nuing
suppo rt from a highl y-trained, full t ime staff. We introduce, therefore:
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Our ACCOUNTING package offers general ledger , payroll,
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modules, so if you don 't need it all now, don't buy it all now.

The INV ENTORY package offers on-line inventory status and
control , automat ic reorde r tracking, and an opt ional point-of
sale capability.

For WORD PROCESS ING you are provided with the advantage
of total automatic video display, formatt ing, enabling unprece
dented revision capability and convenience.

Just because yo u're working with micros doesn't mean you
sho uld be limited in fast access mass storage. Hence our
Altair-compatible hard disc units are creating quite a st ir. We
have you covered from 5.8 megabytes to over 300 megabytes
per unit. And t he prices , includ ing control ler, start at under
S6,OOO!

Our main goal here is to introduce and support low-cost
co mputer power. To do th is, we offer periodic classes, seminars,
and wo rksho ps with topic levels ranging from the introduction
to computing to detailed sessions on ha rdware, software, and
applications. Contact us about our nex t scheduled 3-day
microcomputer workshop.

Interested? A t wo dollar postage and handling fee wi ll get you a cop y of our latest product
catalog, which includes so ftware and hardware specifications. Or better still, drop by our Atlanta
showroom and watch our systems perform!

THE L[]~PUTEA
EYETEr:1LE~TEA

'----- - - - 3330 PIEDMONT RD N ElATLANTA. GEDRGIA 30305 /404 ·231 ·1691 - - - - - - /
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Slanley P. Levy WB6SQU
P.O. Box 96J
Temple Oly CA 91780

A Morse to RTTY Converter
- -usmg a microprocessor

-
or other parall el to serial con
verter is needed since this
funct ion is provided by the
software. The output port
feeds the display device
directly in serial form. The
outpu t data rate is controlled
by the inte rrupt timer, and
can be varied to suit the
di splay used.

The complete schematic is
shown in Fig. 1. Al though it
may look inti midating, most
o f the wi ring is just parallel
runs fro m chi p to chip. Pins
26 through 33 of Zl are the
data bus over which instruc
t ions and data flow between
the CP U and the other chi ps.
The address of instru ctions,
memory locations and I/O
ports arc out put on the
address bus, pins 9 through
20. The R/W li ne signals
whether data is being read
into or written out of the
processor. Z5A and Z4B form
a I-bit output port which is
connected to data bus O.
Z5S, Z6A and Q2 are used as
an input port , driving data
onto data bus 7. The 555, Z7,
is an int errup t timer. Each
t ime it clocks, the execu tion
of the program is suspe nded
and a new output bit appears
at pin 5 of Z4. By varying the
rate of the interrupts, the
ou tput rate may be set to any
desired speed. More detailed
information o n the 6502
microprocessor is contained
in the two excellent manual s
available from the manufac
tu rer (see Reference List ).

The program is contained
in the ROM, Z3. It is an Intel

-,

'"'

This machin e is based on
the MaS Technology MCS
6502 microprocessor. This
device offers several features
which make it attract ive for
this application: low cost ,
fast cycle time, on-chi p clock
oscillator , and single +5 volt
power supply. Bus organize
tion is the same as the M6800
and offers simple mcmorv
I/O interface with a min
imum of external parts .

The entire system includ es
a CPU (the microprocessor], a
512 x 8 ROM contai ning the
program, a 128 x 8 RAM, an
interru pt t imer, and three
TIL chips wh ich provide a
I -bit inpu t port, a I-bit nu t
put port , and an interrupt
co ntrol fl ip flop. No UART

Fig. I. Scnemattc.

-,

spac ing (Lc ., 25 wpm char
acters spaced out for 10
wpm ) because mark and
space tim ing are evaluated
separately. A speed variation
of ±20% per character can be
followed wi thout erro r.
Larger variat ions require fro m
three to ten characters at the
new speed to rega in lock.
Word spacing is also prov ided,
and carriage return is adjusted
to avoid breaking up words at
the end of lines.

Due to its si mplici ty, this
translator can be assembled in
only an hou r or two . Circuit
boards and components are
available, as we ll as pre
programmed ROM s and com
pl ete programming informa
t ion (see Par ts List ).
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T
~e adven~ of p~werful,
Inc xpcnstve micropro

cessors has made the goal of a
good Mo rse code to TIV
translator a practical realit y.
On ly seven chips are needed
to implement th is Mo rse code
to Telet ype translator which
is self-adaptive to code speed
and spacing over a wide range
- withou t adjustment. Either
ASC II or Baudot output is
available by changing the pro
gramm ing ROM . Serial o ut
put is provided which can be
adiustcd from 60 to 100
wpm.

This t ranslator will accept
a do t /dash rat io fro m 1:2 to
1:4 (1 :3 is nom inal for Inter
national Morse Code ) with
any ratio of letter speed to
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Parts List

The fo llowing ilems a.e availab le h o m : Levy Associate s
P.O. Box 9 61
Temple City CA 91780

Kit of a ll ICs. elect ron ic par ts, pre·programmed ROM. SOCkelS, double
sided pla ted t hrough circ u it boar d 14 x 6 '" $ 139.00
Kil of a ll lCs including p re·p rogra mmed ROM $ 99.00
Circuit boa rd ontv $ 17 .50
Pre-pro grammed ROM onlV $ 4 2 .50
Compl~"epro gram listing and no tes (su pplied free w it h a n y

above) $ 3_50
Special progJamming also available - .....- ile descr ibi ng options needed.

Z l MCS6502 (MOS Techno toqv ]
Z2 MC6810L· 1 (Motorola)
Z3 0·3624-4 (lnlt,1)
2 4 SN 74 LS7 4 N
25 SN 74 LS20 N
Z6 SN 74LS02 N
Z 7 NE 555
01 2 N5682 IMoto rola . a ny 100 m Ao150 volt NPN silicon)
02 2N3904
0 1 1 N4 148
02 1N4004
03 5.6 VOl t 1 Wau ~ener

I 4 10 Ohm 5% % Watt composition resistor
2 1 k Ohm
3 2.7k Ohm
1 10k Oh m
1 4.7k Oh m
1 27k Oh m
1 4 7k Ohm
1 10 pF ceramic NPO
1 4 .7 mF 10 volt tantalum
1 10 m F 10 voll ta nta lu m
2 .1 m F ceramic
Misc. so c kets . termi na ls, circ uit board

After mounting the sockets,
th ey should be broken in by
using the pins o f a spare 14 or
16 pin Ie. Insert and remove
these p ins at least once in
eac h r e ce p ta cle of the
sockets, being sure to catch
all of the pins of the 24 and
40 pin sockets. Thi s reduces
the insertion force requi red ,
and lessens the chan ce of
bent pins and bro ken ICs.

A li mited amo unt of parts
subst itut ion can be made.
The 6810 must be a -1

co nnections for the clock
oscill ator, and pickup can
cause frequency modulation
of the clock, which can cause
some very strange problems.
Re asona bly sho rt gro und
leads should be provided. Z3
in particular dra ws several
h undred mill iamps and
sho uld have appropriately
heavy sup ply connections.

Be sure to use sockets for
all of the lCs. They must be
inserted at variou s points in
t he checkout procedure.

Assembly

Construction is simplified
by using the availab le circu it
board , which is double side d
wi th plated-through holes.
However, wire wrap is also
satisfacto rv. Lead dress is not
particu larl y critical, exce pt
pins 39, 37 and 3 of Zl and
to the 10 pF capacitor and
the 27k resistor. These are

elapsed t ime is represented by
the number in the counter.
The program processes the
timing da ta, and then begins
the t iming loop over to wait
for the next input cha nge.
The o u tput is interrupt
driven . Each time a new ou t
put bit is due , the timer Z7
clocks Z4A wh ich in turn
pulls the mo line of the CPU
low . The microprocessor
suspends whatever operation
is being executed at the time,
and jumps to a subrouti ne
which out puts a new bit via
Z4 B. It then returns to the
main program to resume
o perat ions. This procedure
requires only 50 to 60 micro
seco nds to complete , so there
is no no t iceable slowing of
the main program execution.
Part of the RAM is assigned
as a FIFO buffer to acco m
modate situat ions such as
u ppe r ca se (F IGS-Cha r.
LTR S ) o r end of line
(CR-LF-LTRS). In these cases
several ou tput cha rac ters are
output very quick ly, and the
buffer stores and feeds them
out seque ntially at the TT Y
o ut put rate.

0- 3624, which is a fu sible
link, bipolar, tri-state, 51 2 x
8 PROM. A complete pro
gram listing with notes is
available, as well as pre
prog ra m med PROM s _
Bas ic al ly , the dot -das h
threshold is set equa l to half
t he mark period if the
element was a dash, o r to
twice the period if it was a
dot. Thus, the threshold
varies between 1/2 an d 2/3 of
dash time. Thi s provides a
tolerance in dot-dash timing,
and makes the thresho ld
follow the inpu t code speed.
A similar method is used for
s p aces . Wo rd spaci ng
threshold is initially set for
t- l/2 t imes the letter space .
If more than eight characters
are received without a word
space, the thres hold is de
creased. If more than fo ur
characters are received with
spaces between each, the
thresho ld is increased. This
process is iterated until
pro per spacing is achieved. A
cou nter keeps track of how
many char acte rs have been
pri nted in each line. At the
first word space followi ng the
64th character , a
CR-LF-LTRS sequence is ou t
put. Th is can be easi ly mod
ified for other pri nter or
display widt hs, or bypassed
entirely by minor changes in
programrnmg.

Th e input IS sampled
per iodicall y by a software
loop , which simultaneously
increments a counter. When
the input changes state, the

Fig. 2.
Fig. 3. System clock. Zl, pins 3 and 39. Vert: J vottknv.
Horta 0.5 usee/dill.

f1...
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Fig. 4. Sync, Zl, pin 7. Vert: 1 vottkttv. Hortr : 2 usee/dill. Fig. 5. Interrupt t imer. Z7, pin 3. Vert: 1 volt/dill. Hortr: 2
msiaiv.

Fig. 6. Input sample pulse after 5 seconds. Z5, pin 6. Vert : I
volt/dill. Horiz : 2 usectdtv.

Fig. 7. Interrupt request, f7«}, Z l , pin 4. Vert: 1 volttdiv.
Hone: 2 msldiv.

II..
!AJ 108

Zl. Using a clip lead, momen
tarily sho rt the anode of D1
to ground. A burst of 1 to 2
microseco nd pulses shou ld
appear (Fig. 4). The du ration
o f the burst may be from a
few milliseconds to conti n
uous. Each pulse signals a
new instruction bei ng fet ched
by th e microprocessor. Since
there is no ROM to supply
instru ct ions, it executes
esse n tially a ra n d o m
seq ue nce , w hich usually
" blows up" and stops exe
cuti ng after a period of time.

Nex t, i nsert Z2, the
6810-1, be ing sure to power
off fi rst. Use the same tech
nique as for the 6502. Re
appl y po we r, and make the
same test as before. The same
resu lts shoul d be observed.

Insert the 555, n. On pin
3 of n a pulse train will
appear (Fig. 5). Sct the trim
pot for th e t ime period
cor responding to the desired
out put TTY speed from Fig.
IO.

Insert the 74 LS02, Z6, the
74 LS20, Z5, and the D-3624
ROM , Z3. Connect the scope
to pin 7 of Zl. You should
see a series of 1 microsecond
pulses of irregular spacing
(Fig. 4 ). Connec t the sco pe to
pin 6 of Z5. Momentarily
short t he anode of D1 to
ground. Immediately follow
ing, a 1 microsecon d pulse
with a repet ition rat e of
approxi mately 7 milliseconds
sho uld appear. This is t he
inpu t sample rate. After a fe w

and Z2 first. Do not remove
or insert any ICs while power
is appl led.

Testing

A five volt, 400 mA
current limited power su pply
and a 10 MHz scope , prefer 
abl y dual trace , triggered
sweep, are needed for testing.
It should be noted that
severa l o f the ICs will get
quite warm during operation .
Z2 and Z3 will be al most too
hot to touch after an hour of
o peration. The others will be
slightly warm .

Remove a ll of the ICs and
apply power . Check each
socket to verify that +5 volts
and ground appear o n the
correct pins.

Rem ove power and insert
the 6502, Z1. Handle the
6502 by the pins in o ne hand
and support the board o n the
oth er whi le inserting the ch ip.
Th e conductivity of yo ur
body will keep sta t ic charges
from damaging the MOS cir
cuit. Be ca reful not to bend
any of the pins. For a ll of the
larger ICs it may help to
carefully bend the lead s o n
the two sides unt il t hey arc
paralle l, to ease entry into the
sockets.

Connect the sco pe to pin 3
of ZI , and apply power. An
approximate square wave of
about 750 kHz (±30%)
sho uld a ppear (Fig. 3). A
si m ila r waveform should
appear o n pin 39 .

Move the scope to pin 7 of

the wiring with no mistakes.
These co mpo nents include
re lat ivel y expensive MOS
devices, which are not nearl y
so for giving as TTL. Reversed
polarit y and shorted out puts
can be disastro us. NOTE :
Do not solder any part of the
boa rd without removing Zl

version, and the TTL must be
low power Shottky to avoid
excessive lo ad ing . The
0- 3624 can be ei ther a sta n
dard or a -4 version, or a
0 -3604 can be subst ituted if
eight 10k pull-up res istors are
added to the data bus lines.
Care should be taken to do
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I

RICHMOND, VIRGINIA 23219 I
Yes, I want to show my pride in America's past , faith in her future. Plea", send

It he fo ttovvi ng author ized gift bo~ed Double Eagle medallionbl and/or pendant(s~
with neck chain!sl. Full re fund if re turMd Within 30 days. I

IV"Il, noa residents add 4" $ales ta~ . I
IPiease allow 30 days for delivery. 6, 'L ~
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Refe rence l. ist

1. MCS 6500 MICROCOMPUTER
FAM Il.Y PROGRAMM ING
MANUA l., August 1975, MOS
Tech no logy Inc., Norristown PA.
2. MCS 6500 MICRO COMPUT ER
FAM ILY H AR D WAR E
MANUAL, August 19 75, MOS
Technology roc.. Norristown PA.

Both of the above manuals are
avai lable lor $5.00 each fr om
MO S T echnology Inc. , 950
Ritten house Road. Non istown
PA 19401.

Fig. I T. Output connections.

Concl usio n

Your Morse code t rans
lator will now operate from a
key or keyer. I wiII be happy
to attempt to assist in case of
diff iculty, but please send an
SASE. •

dumb, and doesn 't know that
- . ... is reall y "the" and not
"6" because you don't say "6
rea l t hing."

The delayed audio fee d
back caused by the pri nt ing
delay can a lso raise havoc
with your t iming. A pair of
headphones Of" a silent pr inter
is the cure.

The other thing to check is
t ha t the out put speed is set
carefully to match the TIY
machine speed (within 1%). A
clue to mismat ch here is co n
sistent errors such as extra Ts
after, or instead of, spaces, or
C R instead of spaces, e tc.
Also check to be sure the
loop supply being used is
compat ible with the TIY
mac hine. Newer models are
fai rly tolerant of open circuit
voltage and exact cu rrent , but
o lde r machines ar e not. Sub
sti t uting a keyboard for the
translator is a quick way to
check this.

Z7 Period

22.22 ms
20.20 ms
17.78 ms
13.33 ms

and grounds. Fig. 11 also
shows th e configura t ion fo r
TTL com patible outputs.
Now the machine should
print the correct translation
of th e inp ut code. Word
spa cing will take three or four
words to sett le down. An
automatic C R- LF · LTRS
seque nce will be o ut put after
the first word space fo llowing
the 64th character of each
line. Unless an unusually long
word (such as micr opro
cessor) is sent , this will pre
ven t breaking up of words.

The printer will norma lly
be one character behind. This
is because it is st ill measur ing
the space until the next mark
comes along. Each character
will be ou tput as soon as the
following one starts.

There is a built-i n buffer
of approximate ly 40 char
acters which is designed to
accommodate extra char
acters like FIGS, LTRS, C R,
LF , e tc. It wil l also allow
input code speed to exceed
TIY output speed for a br ief
time. The speed range is
limi ted on the h igh end by
the TIY mach ine speed used.
For a 60 wpm printer, it will
limit at about SO wpm code
speed, and for a 100 wpm
pr int er, about 65 wpm co de
spee d. A programm ing change
to inc rease the sample rate
used at the input will allow a
higher upper limit, with a
corresponding increase o f the
minimum from the norm al 5
wpm.

There are two things to
check in case of difficulty.
First, be sure you are not
running you r letters together .
It is a natural tendency to try
to send as fast as possible to
test this type of system, and
th is usua lly results in running
letters together. Remember,
the machine is relatively

This is

Speed lwpml

60
66
75

10 0

pin 4. Vert: I vottldiv.

Fig. 10. Z7 timing period for TtYoutput speeds. One ne w bit
is output for each pulse for Z7. Higher speeds con be obtained
by changing the timing components.

switch positive voltages to
ground.) Pu t the sco pe o n the
logic ou tpu t pin. Set the
timebase to 20 milliseconds!
division. Send CQspaceCQ
spacet.Ospace ... After a fe w
characters, the beginning of
each character should trigger
a series of pulses (Fig. 9),
with t he series fo llowing the
space bei ng twice as lo ng
(because it is Character-Space
sequentially). These series of
pulses are the serial TIY out
put.

Co nnect the TIY machine
or display as shown in Fig.
11 . Be sure to watch polari ty

tte: ZI,

Fig. 9. Logic output. Vert: I vottkttv. Harte: 20 msldtv:
the serial TTY output (set for 100 .....pm).
'1.01:.m 110

Fig. 8. Interrupt request,
Horir : 20 usectdtv.

seconds, it wi ll change to a
repet it ion rate of 8 micro
seconds (Fig. 6). Each time
the system is reset, either by
shorting DI or by reapplyi ng
power , th is pul se should
repea t t he same slow, then
fast , repetition rate sequence.
At this point the CPU is
fetc hing and executi ng in
structions properl v,

Insert Z4, the 74 LS74.
Connect the scope to ZI, pin
4. A negative-goi ng pu lse of
ap prox imatel y SO micro
seco nds d u ration should
appear, with a repetition ra te
equal to the period set by the
t rim pot earlier (F ig. 7). Care
ful exam ina tion of this pu lse
will show so me jitter in its
width (Fig. 8). This amount
should be less than 1%of the
pu lse to pul se spacing.

Connect a key fr om t he
in pu t to ground. (If a keyer is
used, be sure it is set up to



Stay tuned for future programs.
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HAL Communications Corp.• Box 365. 807 E. Green Street
Urbana, Illinois 61801 • Telephone: (217) 367-7373

of codes, including Baudot, ASCII
and Morse. The powerful, program
mable 8080A microprocessor Is In
c1udedinthe ci rc uit ry to assure maxi
mum f1exibilityfor yourpresent needs
- and for the future. The KSR models
offer you full editing capability. The
video display Is a convenient 16-line
format. of 72 characters per tine.

These are some of the highlights.
The full range of features and speci
fications fOl" the ST-6000 and the 08
series of KSR and RO terminal s
is covere d in ccm prehe nstve data
sheets avaneble 0fI request .Write for
them now-and tune In to the most
sophisticated nv operation you can
have today ,..or in the future.

lishing different tone pairs. You ca n
select AM or hard-limiting FM modes
of operation to a ccommodate diffe r
ent operating conditions. An internal
monitor scope (shown on mode!
above) allows fast, accurate tunillQ.
The ST-6000 has an outst an ding ly
high dynamic range of cperettcn .
Data I/O can be RS·232C, MII:..188C
or current loop.

The 08-3000 and 08-4000 series of
KSR and RO terminals provide silent,
reliable. all -electronic TIY transmis
sion and reception, or read-only (RO)
operation of different combinat ions

The HAL ST- 6000 demodulator
/ keyer and th e 08-3000 and D8-4000
KSR/RO series of co mmunications
terminals are designed to g ive you
supe rla t ive lTV performa nce today
-and in the future. OS series termi
nals, for example. are re-program
mable, assuring you freedom from
obsolescence.Sophisticated systems
all, these HAL products a re attrac
tively priced -for industry. govern
ment and ser io us amateur radio
operators.

Th e HAL 51-6000 opera tes at
s ta nda rd s hift s of 850, 425 , and
170 He. The tone keyer Is crystal
controUed. Loop supply is Internal.
Active filters a llow flexibllity!n este b-
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Joh n Isaacs W6PZ V
31 75 Val Verde Ave.
Long Beach CA 908 08

Number Systems
-- a brief history

bi na ry
system.

(base 2)
They are as

nu mber
follows:

H ave you ever wond ered
about the term "binary

number" tha t you have seen
in elec tronics magaz ines?
Since we already have a per
fectl y good decimal numb er
syste m, wh y co mplicate
thi ngs wit h anot her? If you
have a few minutes, here is
your chance to learn more
about number systems than
you ever wanted to know.

One of the most impo rtant
achieve me nts in the devel op
ment of scie nce has un
doubted ly been the inve ntion
of our decimal number
system. Counting in units of
te n must certai nly be due to
the fact t hat man has ten
f inger s. In some cases, some
people have cou nted in units
of five or twenty, which
correspond to the use of one
hand or of both hands and
both feet.

The main use of num bers
in early ti mes was for simple
counting an d record keeping.
T h e numeration methods
were designed chiefly for
those purposes. With the
development of trade and the
sciences, the numerat ion
became more and mo re inade
quate. It tool a long time
before an adequate number
system was devised. The

~ 11 2

Greeks and the Romans did
not succeed in this endeavor
even though they achieved a
rat her high development in
science . Just imagine per
forming simple ari t hme t ic
with Roman numerals, like
dividing MMDXLVI by CCl X
usi ng Roman numerals only.
About six hundred years ago
any simple operations like
multiplica tion and divis ion of
large numbers requi red the
serv ices of an exper t.

The Hindus and the Arabs
are credited with the concept
of positional value and the
use of the zero, whic h are
explai ned as fo llows. Con
sider the numb er 7463 8. We
understa nd thi s to mean 7 x
10,000 + 4 x 1,000 + 6 x 100
+ 3 x 10 + 8 x l. In the
following numbers, the 4 has
different values depending on
its po sition : 42,000, 240,
324. In the firs t number 4 is
equal to 40,000, in the
second its value is 40 and in
the last just 4. Without a 0 to
place in some of the posi
tions, how would you write
three hundred and six if every
p os it ion had to have a
number? Use of the co ncept
of zero enables us to write
306.

The positional values of

the base ten number syste m
are as fo llows:

You will not e that in each
case th e value of the po sit ion
is the radix (10) raised to
some power. It is neccssarv to
go to the right of the radix
point (decimal point) in order
to express frac t ional num
ber s.

The genera l express ion for
a number is then:

N .. a1lrl n-2 + a2lrl n-3 + a3lrln-4

+ a4(rl n--5

In the above expression r is
the radix or number base and
the a values are the position
numbers. In or der to have a
base ten number system that
will translate most practical
numbers we wou ld have to
make n = 5. Using the arbi
trar y number 230 7.602 as an
example, and making n = 5,
we der ive:

2110 3} + 311021 + 011011 +
7(10°, + 6(H)"11 + 0(10-2, +
2( 10.3)

Note that any number rai sed
to the zero po wer is equal to
one [i.c., 100 = 1).

Now we can calculate the
positional values for the

We now have the conversion
factors necessary to convert a
binary number to a decimal
number.

Let's consider the base 2
number 00 11100.0 and calcu
late its decimal equi valent.

0 )( 1 - 0
0)( 2- 0
1 )( 4 - 4
1 )( 8 - 8
1 )(16 -16
0)(32 - 0
0)(64 - 0

28 reese 10) · 0011100.0
tease 21

It may not have been
a p p ar e nt from the pre
cedi ng, but the fac t is t hat
binary numbers are made up
of 15 and a s only. If we were
to design an electronic com
puter or calculator to use the
decimal number system, we
would find tha t the decimal
number system was capable
of th e high speeds that are
necessa ry - but it wou ld be
very d ifficu lt to provide ten
stable states so that the com
puter could handle the
decimal numbers. Fortun
ately, any nu mber ca n be
represe nte d in the binary
number syste m, so computers
are desig ned to use it. They
might also use the base 8 or
base 16 number systems,



to st imulate yo ur
in the binary number
let 's try working a

References

Hauer m an, D ig ita l Computer
Sysrem Principles, McGraw- H ill.
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Lebow and Reed , Theor y and
D es ign o f D ig ita l M ach ines,
McG raw-Hili.
Lad ley , Digital Computers and
Contro l Engineering, McGraw
Hill.

_ A n swers : 1,8, 64 ,512,4096;
32.

si nce these have similar
properties.

Electroni c circuit s have
been devi sed that wi ll add,
subt ract, multipl y, and divide
in the binary number syste m.
If you are interested in these
processes you could consu lt
any text on computer design.
Several are listed in the
references at the end o f thi s
article .

Just
interest
system.

pro blem. First we need to
know that in the binary
system 1 + 1 = 0 plus a carry.
T he carry is into the next
posi t ion (o r 21) so that
properly 1 + 1 = 10. This
happe ns in the decimal
system also; for example, 9 +
9 = 8 plus a carry into the
10 1 column, so that 9 + 9 =
18 . Now let 's t ry o ut your
new underst anding of number
sy ste ms on thi s l itt le
pro blem. Calculate the fi rst
five positional values to the

left of the radix point in the
ba se 8 number system
(remember, gO + 1). Then
calculate the deci mal equiva
lent of the octal number 40.
Th e a n swers follow the
references.

Now that you are up on
number systems, you don 't
have to skip over th e articl es
that refer to the binary num
ber system, Things like elec
tro n ic kevers use them,
es p eciall y if there is a
memory involved . A lot of

the integrat ed
i p u late them
fun ! •

circu its
also .

man
Have

(" ~~ ! '...

DOWN OUR THROATS}~__I
Enjo yed seeing you at Vegas. I

tt-ought you might like to know that
there is 220 activi ly now In Phoenix.
Just a few on 223,5 simplex for now,
but the re is talk of a repeater or two
in the near fu ture , More about that
later.

The Summer Hamfest spo nsored by
A. R.C .A. will be on July JO.3 1 alld
August 1, this summer, at Ft . Tuthill
in Flagsta lf AZ.

I hke your new format in 13, bul I
have one large gripe. Why are you
shoving all this computer /micro
processor stuff down our Ihroats] t
buy 73 because I want to read about
ham radio type actiVIties, otherwise I
would buy BYTE.

BIll Sargent WA] W H
PhoenIx AZ

Hi 8ill, good to he'" from you , • re
compllters, the microco mpU ler is the
man fantastic component for etec
lrollic SVSlems yel /nvenrtffl , .. t hiS
me"ns you will be using i t in a/man
eve,1' p i«e o f hiJm rIP'" before long.
8 ill. I'OU C¥I remember the fuss when
I started pushing fM and ' epNters . . .
older timers will remember r '>e "~SIS

lance I had (a $Ide'/:><Jnd ami before
lha l to RTTY . I'm used ro fighting
upstream on new ideas. Rpmem ber
(he te rrible trouble I had get tinf/ ham s

Conrinued or> PM1t! 138

This is not t rue ami that is causing
the pro blem. Licensed operators he re
can only ta lk to licensed opera to rs
the re. I ca nno t ta lk to m y mother . lor
e xample, even if site goes over to my
sister 's !lome. My sister is licensed and
I can talk to her . bu t no one else.
Also, there is a k ick er - if my sister
were a Novice, I would not be able 10

ta lk to her on YOUR sta tion unless I
talk on the U.S . Nov ice band looich I
can dol and she arewers me CWoand
your station is complying with Novice
rules with respect 10 power, crystal
controlled, etc. I would not be able to
ta lk 10 II Technician at all unless it was
on 2m.

Hugh G. Vandegrift
APO New York

I

UPSET

I've notoced an e rror In the Apr il
1976 issue of 73, page 63. The ameje
is entit led "Inexpensive HF ·VHF Fre·
quency Standa rd ."

Please note the fo llo wing correct ion
to lhe schematic shown , Pill5 2, 3, 6, 1
on e<Jch o f lhe 1490 decode dividers
tnu$ 1 be grounded. Other Ihan th is all
looks fine. Thanks.

Gene HIM Ie WA5 KPG
Austi n TX

I made a mistake o n my Touchtc oe
Decoder artiCle (Apr il, 76 l in reqe-os
to the cans availab ility fro m CON ,
TACT. The price quo ted was intended
to be for the printed cirCUit board
alone. Ina smuch as there is no way
CONTACT can SUpply the relay alld
board fo r the price !ilated , checks a re
being returned with my regrels for the
error. Incidentally, the wired and
tested version is goi ng for $29. 9 5,

William J, Hosking W7JSW
Scon sdale AZ

t a lso intend to give yo u r staff more
work on the Reader 's Se rvice >lage this
mo nt h, as you request.

Keep up the good work on a fine
magazine; can we see more art icles on
ATV alld SSTV on upcoming issues?

Ch.irlie McBr,de VElG YT
G rim <by ON T

I was e xtremely upset over the first
four lines of an article in your Feb
ruary 76 issue by Larry Kah;tner
WB2NE L bee page 136). He saId,
" While In my neighbor 's house one
da y explain ing how I ca n phone patch
h~ r brother in German y, etc." Third
party tra ffic into Ge rma ny is vee

boten and it is fello ws like that that
are causing the problems that _ now
have concernlf"lg reciprocal operating
privileges here. The German Oberpost ·
d.rel<. lion is seriously considering with
drawing privileqes lor armed service
pe rsonnel here. i.e., all oA calls. It
see ms that U.S. amateurs have the
mistaken idea t ha t an unlicensed
per\ll:m in the U.S. can tal k 10 a
licensed person here il they are physi
cally a t the U.S. licensed natlon_

1...---__1I
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Ulmer S. Andenon W7MHY
Had lock WA

Noel Calvin
Berk eley CA

d isc was l/S" or 1 yard in diameter.
The rpm would o nl y be de termined
by the length of the arm s - the sha pe
01 the cups minus frict io n 0 1 the
bearings.

A chip of mirror glued to lhe shah
to reflect the light Irom the LED W

pbotc cell wou ld work just as wel l.
Un t il reading th is article I had

tho ught 73 M<tqilzi ne was a serio us
ha m-o riented magazine - not just for
laughs. I be lieve this space should have
berm occupied by a more realistic
theory.

I published an article on a fre
q uency synt hes izlif in t he Sept. '7 5
and Oct. '75 issues of 13. and I am
sorry to say tha t I have only now
discovered an error in it . The lU ning
diodes used in the osci llators should
be type MV1 404. no t MVI4Q1 as
listed. The MV1401 diodes ""ve tOO
high a capacitance lnom. 550 pF as
opposed to t20 pF lor the MV1404),
and il they are used the oscillators wil l
only operate with control voltages
above 6 vo lts.

I hope you will publish the above in
your letters section; it will save any
body Irylng to build the synthesizer a
great deal of frustralion.

I jun ftnished the April iS5lJe of 13
alld must comment on the nee ar ticl es
in this great issue,

Nat Wadsworth 's art icle "Com·
puters are Ridiculously Strnpte!" was
Ve1Y onlormative and nicely wntten:
from what I learned il seems to me
that Fig 7. picturing b inary number
10101 0 10. should I:KJ decimal value
170, not 160 as Sla ted.

No dou bt you WIll haw many other
letters correcting thIS. Hi. H•.

.~nsLst

DON 'T LET US DOWN

ARE YO U SUR E ~ (NOI

Gary Diamond K5F SB
Albuquerque NM

Sorry -It .wn 't happen ilg;J /n. Due to
/I chiJngt!' (il«elerationJ o f O<Jr produC'
tlOn schedule, '"' _re forr:ed to rnJU

/I month 0 1 John Nelson 's fedr/e$S
(and unbelievably ilCcuratel forecasts.

- Ed.

completed board , Just use good
qua lity black type 01 ooatever sty le
turns you on.

Thanks once iiJ!liIin , Wayne, fo r the
f ine magaz ine, and I hope 10 ta lk to
you again nut t ime you get to
Albuquerque.

Where are the MARCH PROPAGA·
T IO N CHAR TS? I just received my
Apr il Issue o f 73 M"YiUine . a nd no
chart for March . Of course the re was
the April Projlilgation Chart , but this
doe¥t' t he lp lor March.

I started liking 73 Mi1fJ<Izine >M>en I
found they had Prop.a9iltlon Charts.
Thanks. for letti ng me bring th iS to
your attennon. Please don 't let us
down again,

Ivan S. Miller W5HFU
Oklahoma City O K

fro m page 12

Ae you r ankle in t he March ' 76
issue of 73 MiIgiI~Jne, page 44.

Are you sure th is article should
have been published in the March
issue } (Do~s it no t belo ng in a n A>lril
lst issue])

The dIameter of the disc has no
bearing on wind speed; It .wuld glw
one count per revolution ooether the

1 1

1'----__1
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R. David GUlhrie W8LNY
2956 London Wall
Bloomfield H ills ME 48013

ASCII/Baudot with a PROM
-- for ribbonless RTTY or computers

Fig. I. O~'t'rview - baste RTTY use only.
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V i d e o displays ar e
becoming increasingly

popular in RTTY. In addition
to eliminating the noise of
mechanical printers (appre
ciated by the XYL) , there is
no mechanical maintenance
or paper/ribbon changing.
The video user has the ability
to rapidly change baud rates
for use in copying com
mercial stations and to use
the video unit together with
microprocessor s.

Commercial kits start at
$395 and up. This dis-

courages many RTTY enth u
siasts. Fortunately, South
west Technical Products bas a
video display unit for
$190.50 with power supply
called the CT-1024 1. It
requ ires the user to accom
plish his own Baudot to
ASC I I co de conversion,
which is the subject of this
article. The result will be very
close to the commercial units
available wit h 3 exceptions:
1. Page Stce.
HAL RVD-100S - Has 40
characters/line, 25 lines for a

tota l of 1,000 characters
($575); Leland Also has
40 characters/line, 25 lines
($395 in kit form ); CT-1024
- Has 32 characters/line, 16
lines for a tota l of 512
characters. Anot her 512 are
stored for a 2 page memory .
2. Scrolling.
Both the Leland and HAL
units scroll up the page. That
is, eac h new line appears on
the botto m and pushes the
remai ning lines up one. T he
SWTP CT-1024, on the other
ha nd, wraps continuously
around the screen. When it
gets to the bottom, it star ts
over again a t the top of the
screen. The blinki ng cursor
identifies the current posi
tion.
3. Treatment of words at end
of line.
Both the HAL and Leland
uni ts start a new line some-

what prior to the actua l end
of the line on a space
character, so as to not
separate a word in the
middle. This is not available
o n the CR-l024. It would be
relat ively easy to add with
some counter ICs if needed.

Basic Display Overview

Fig. 1 shows the func
tional flo w of data from t he
RTTY te rmi nal unit to the
video display. At this poi nt,
you have the equivalent capa
bility of the commercial dis
plays previously discussed.

Fig. 2 shows three ways of
getting fro m your present
RTTY setup to the TTL logic
level signals required by the
BAC-2. Note that the output
of the 5T-5/5T·6 terminal
units is the same as the
RS-232C com mercial data
standard so that modem out-
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needed to be added for com
plete versa ti lity are some
switches to select/control the
serial data flows as needed for
use with the microprocessor.
They can be o mitted at this
point for display use only.
Note tha t the 8t h or parity
bit is ignored in all ASCII
circuits. Th e steps through
Fig. 3A are th e same as the
basic unit discussed pre
viously . In Fig. 38 a PI SO
(Parallel to Serial Outpu t)
circuit is shown. The NE555
timer shoul d be set to 110 Hz
for 110 baud o r 300 Hz for
300 baud use. It is simple and
rel iable and is discussed in
dept h in the TTL Cook
book2. Note some devia tions
from the TTL Cookbook
diagram - the circuit as
shown in the book docs not
work. Probabl y some minor
typos in print ing of the book .
The same circuit is shown
again in the pat h from the
ASCI1 keyboard (if used ) to
the serial data flow. Use of an
opt ional circuit between the
keyboard a nd PISO to do
th ings like repeat key,
counting characters, and so
forth may be desirable and is
discussed in a past issue o f
733.

1. Line lengths and inter
facing techniques get t ricky
as you add devices and
circuit s. Serial sta rt -sto p, on
the o ther hand, is very for
giving and insensitive to
gl itches on the lead ing and
t ra iling edges of pu lses.
2. It is a snap to switch
electronically between several
input and output devices in
serial mode. With parallel
data either data selectors
(such as the 74157) or tri
state buffers are needed.
Further, the timing sequences
for strobe pul ses to indi cate a
character read y get pretty
tricky with tri-state devices.
T im in g chips and extra
circuit ry will q uickly cost far
more in doll ars and time than
a couple o f UARTs.

Fig. 5 shows a functional
overview using the SAC-2 in a
RTTY system wi th serial data
flows . All data is flowing in
TT L logic form at (Mark = +5
V, Space = 0 V). Other units
yo u may have can be readily
added by converting them
from/ to serial mode. While
the NAND and inverter gates
don 't really belong in a func
t ional diagram , they help
sho w how the pieces are
integrated. The only things

The BAC-2 and PISO Optional Circuit Boord. A pack of
cigarettes is included to show size and is no t required for
successful operation.
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Over 18 inches and ringing is
likely to occur. The BAC-2
might be mounted right on
the CT-1024 as shown in the
picture.

Optional Circuits

Up to th is point I have
described using the SAC.2
primarily for RTIV copying.
This will undoubtedly serve
the needs o f many readers.
However , with micropro
cessors becom ing more avail
abl e and inexpensive every
day, you might want to plan
ahead now. I have a micro
processor using the Motorola
6800 CPU that provides all of
t he functions of RTTY
Selcal , CW and RTTY 10,
FIFO/ UT-4 buffer storage,
auto mat ic transmitter co n
trol , ASCII-Baudot code co n
version, and numerous other
RTTY good ies. Use of a

• •rmcroorocessor IS very easy
and far less co mplex than
wiring up a lot of discrete
compo nents for functions.
Moreover , the fun ctions can
be ch anged much more
quickl y and easi ly by just
changing the progra m.

If your future plans call
for a mic roprocessor, yo u
sho uld plan no w to get into
serial mode ra ther than
parall el mode for transferr ing
data. Parallel mode has two
disadvantages from my point
o f view:
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puts could be treated the
same way. Two of the circuits
are descr ibed further in the
references. The current loop
interface can be used with
any terminal unit and may be
of interest to non-RITY
microprocessor users who
want to use Baudot teletype
equi pment. The current loop
interface is totally isolated
from the loop.

Fig. 3A details the heart of
the uni t - the Baudot to
ASCII converter - dubbed
the SAC-2 (someone has
probab ly d esigna ted a
SAC-1!)_ The circuit pro
vides:
1. Serial to parallel conver
sion of incoming Baudot
signals using a UART and
mul tiple speed clo ck for
various baud ra tes.
2. Conversion to ASC II using
standard 8223 PROMs (pro
gr amm ab le read o nly
memories).
3 . Le t t e r s / fi gu re s case
shift ing from the 8223s to U4
wired as a cross coupled flip
flop .

Fig. 4 deta il s the co nnec
t ion of the BAC-2 basic unit
to th e SWT P C T-1024
te rminal unit. Keyboard con
nections are speci fied - the
user can also go in via the
pins on the back of the un it.
With parallel data, keep the
lines between the BAC-2 and
C T-1024 extremely sho rt.

Fig. 2. Connection from RTTY loop to BAC-2.
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Fig. 3. Baudot to ASCII converter. Ul: UA R T (see text). U2: NE555 timer. U3: 7404
6-inverter. U4: 74004-NAND. US, U6: 8223 PROM , U7: 74165 PISO register. U8: 7474 flip
flop. U9: NE555 timer. All resistors: % W 2096.51: single pole, 4 position rotary. LED: any
LED.

The CT-' 024 Terminal Unit mounted on a board with power
supply in rear. A SIPO converter is standing upright on the
bock of the unit.
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CT-l024 Connector .19

1
4
5
7
8

11
12
10

2
6
3

standard for use with an
"o u tside world" ter minal
such as commercial compu ter
video displays, printers, or 33
teletypes with RS-232 co n
vers ion built into the TfY.

At this point , you are
probably wo ndering where
the ASCII to Baudot circuit
is. We have everything flo w
ing everywhere bu t back to
the te letype. The answer is
there isn' t any! The micro
processor provides the tool
for the code convers ion and
the FI FO type buffer ing of
data. If you don't plan on a
micro, a circuit to convert
fro m ASCII to Baudot can be
c o n s t r uc te d a n d was
described in a recent 73
issue-l. The micro also pro
vides for CW/ RTfY 10,
" Here is" Key, and other
goodies to the RTTY system,

Constructio n of the BAC·2

T h e c i rcuit was con
structed using wire wrap
methods. Not o nly is it inex
pensive, re latively fu n (you
can overlap wrapping and
wat ch ing TV at the same time
with the fa mily), but a lso
totally flexib le as far as
experimenting and making
cha nges. Requirem ents are a
wire wra p too l7, some wire
(#30 Kynar - $10 for 1,000
feet usually, or available pre
stripped ), a wire stripper
(fil ing a no tch in a pair of
need le nose pliers with cutter
is good ), wire wrap sockets,
and a board . Radio Shack has

CT-l 024 Connector .13

Jumper pm 3 to pin 7 to force erasIng each line prscr t o data entrv .

CT-l024 Wir i"ll O ption

Jumper 1 to 3 for nega ti ve going strob e.

Fig. 4. HAC-2 parallel interface 10 SWTP CT·/024 terminal.

STROBE
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e T·S kit ava ilable for $39.95.
It involves a lot of co nvcr
siam fro m/ to the commercial
R5-232C standard, which is
nice if you use it. T he SIPO
circuit can be built fo r less
than S1°depending o n where
you get the UART.

We use Fig. 4 agai n to
inte rface from the SIPO to
the CT-1024 terminal. Sam e
leads and terminology - just
a different source.

Fig. 7 is opt ional and co n
verts t he ser ial data from TIL
to the commercial RS-232

BAC·2/SIPO
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t he microprocessor to +5 V
for now.

Fig. 6 shows a serial to
parallel (SIPO) converter to
fron t e nd the CT-1024
term inal. Not much to hoo k
ing it up . SWTP also has a
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Use of two gates provides
the mixing of ASCII signals
fro m the keyboard, BAC-2,
and for microprocessor. If not
using a micro at this time,
simply leave the con nec t ions
open and tie the ASCII from
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Fig. 5. Funct ional overview - serial option.

Fig. 6. Serial in/parallel out (S IPO) for A SCII code. Jumpers:
A - B, 2 stop bits; A - C, 1 stop bit. A dj ust for 16x baud
rate: 110 baud = 1760 Hz; 300 baud = 4800 Hz.
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Fig. 7. TTL to RS232-C conversion.
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The BAC-2 converter board (subject of this article). The one
chip on the side opposite the 5 trim pots is not part of the
article circuit (corrects an error in programming my PROMs).

who lesale di str ibutor of ICs.
Hamilton charges $8 .95 each
to provide an 82S23 (newer
version o f the 8223) already
programmed ($6.45 + $2.50
program ming) per the specs
of Fig. 8 if you have prepared
the card. The cards sho wn are
for unshift on space - bit 7 is
used to select the other chip
when going from letters to
figures . Term inology for the
two chips is descr ibed in F ig.
8 for commu nica tion pur
poses together with the
dist inct ion between having
unshift on space or not. If
you wan t the optio n of
swi tching between unshift on
space or not, you might add
another 8223 with a s wi tch
to the enable line (pin 15), or
add some gates to select the

of the VART canno t be used
for the seria l ASC II out put in
Fig. 38 due to the limita t ion
tha t it be used with eit her 5
or 8 bit code on both sides
(you can' t split it ). When a
val id character has been
received by the UART , the
data rece ived line (pin 19)
goes high. It is inverted a nd
co n n ec te d t o the data
received reset (p in 18) to
reset the UA RT. The data is
avai lable prior to the data
received line going high and
stays so unt il th e next
character co mes along allo w
ing plenty of time for the
8223 PROMs to co nver t the
code . The reset (pin 18) gives
us a st robe li ne that is nega
t ive going to trigger the PISO
circ u it or the CT-1024
t ermin al d e pen d in g o n
hookup.

The received data (pins
12-8) of the UART are
buffered by 7404 hex
inverters to protect the
UART, provide the drive for
more than o ne cod e converter
chip, and a ll ow use elsewhere.

Code co nvers ion is acco m
plished by two 8223 PROMs.
These are available fr om a
variety of sources . A self-pro
gram ming tech nique was
descri bed as a part of anot her
circuit in 73 .8 The author of
that article also mentions
references for programming.
Fig. 8 shows the bits to be
programmed (blown to 1) on
the 8223s. These are the
Mark-Sense cards used by
Ha milt o n-Avnet, a major

a new board (276- 152) for
$2.99 which pro vides space
for IC soc kets and a dual 22
pin edge connector. The
mating connector (276-155 1)
is also $2.99. Watch ou t for
some boar ds that have holes
every .200 inches rather tha n
.100 inches per the ca ta log
specs. Someho w these cre pt
into stock in a few stores and
should be avoided. The board
includes the PISO circuit of
Fig. 3 8. You may want to
consider crystal control of
the baud rates using circu its
that have appeared from time
to ti me in the RTTY Journal
or 73 Magazine, if a counter
is not available . I have had no
tro uble with the NE555
t imers. Of interest in Fig. 3A
is an LED indi cator con
nected to pin 14 o f the
UART . If it flashes , the
incoming data has no valid
stop bit. Th is is super for
copying commercial stations
wit h varyi ng shifts, baud
ra tes , and upright/u pside
down shifts. Just experi ment
with the controls until t he
bad stop LED goes out.

Readers who have bu il t a
UT-2/UT-4, or other eq uip
me nt incorpora ting a UART,
can skip V-l and V-2 in the
diagram and co nnect directly
to t he code conversion
circuit s in parallel form. like
wise, the UART can be used
to up speed convert at no
extra charge by wiring up the
tr ansmit side of th e UART to
convert all Baudot to, say
100 wpm.f The tra nsm it side

117 ~



Fig. 8. 8223 read orlly memory coding. Bell prints as *. Blacken 87 (firs t box) to block unshifr
or space.

~ 118

Flip side of BAC-2 boord. The wire for wire wrapping is a very
pale yellow and doesn 't show very well.
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The SIPQ (Serial In /Parallel
Out ) Circui t

The circuit in Fig. 6 can be
rea di ly constructed on perf
board or the same Rad io
Shac k boar ds discussed pre
viously. Set the NE555 timer

attempt ing to make t hem
yourself or to purchase the m
f rom anyo ne ot her t han
SWTP. Radio Electronics9

magazine carried a series of
a rticles o n t he CT·l 024 if
you want to rea d more pe lo
to making a decis ion (t he TV
Typewrit er II in the series). I
don 't recommend the TV
Typewriter I (Sept. 73 RE),
as some add itio nal interfacing
is needed for it to pro perl y
hand le the line feed, carriage
return, no display of rubouts,
scrolling, clear , etc. The TVT
I is tough to use eithe r with a
micro or RTTY wit hout
extens ive rework.

A feature not descr ibed by
SWTP is to tie pin 3 to 7 of
the cursor socket (3). This
causes t he CT-1024 to clear
the next line upon recei pt of
a C R/ LF combination. With
out th is, it provides a very
confusing di splay. It au to
mat ica ll y starts a new line
and clears it wh en the end of
a prior line is reached (non
overfine] when wired this
way.

Assuming that you have
built up the CT·1024 in one
form or anot her, t he next
ste p is to interfac e it wit h a
TV set. The CT-1 024 instr uc
tions provide an interface to a
Motor ola TV. Lancaster10
discusses interfacing video
signals to TV sets in dept h in
a recent BYTE article , and
wil l have t his availa ble in a
" TV Typewr ite r Cookbook "
short ly. You shou ld be abl e
to te st the CT·l 024 by
groundi ng t he da ta line that
you want to be a zero and
t hen grounding the strobe
line to see t hat it is working.
An ASCII keyboa rd could
a lso be atta ched to check it
out.

The CT·1024 Display Unit
Const ruct io n

The SWTP display umt IS

ava ilable in kit fo rm for
$190.50.1 Boards o nly are
a lso ava ilable for $47 .50. The
l Cs and discrete co mpone nt s
can be purc hased fro m 73
advert isers for $50-70 in
total. Readers with a well
endowed junk box might
want to go t he board route to
save mo ney. Caut ion: The
boards arc very complex and
buil t to excellent and exact
ing sta ndards by SWTP. I
wo u ld not re co m mend

capacitor s preven t t he flip
flop for letters/figures fro m
trigger ing as the 8223s change
stat e.

Rubou t (all l s] char acter to
be ignored by e ither yo ur
m ic ropro ce ssor or video
display. The two 10 uF

/
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character yourself. Note t hat
the Baudot contro l funct io ns,
Letters, Figs and Blan k, a re
a ll tra nslated to the ASCII
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A , Complete Ki t
CT- 10 2 4 Term ina l Sys tem K it
CT -P Power Supply Kit

S 1 75.00
15 .5 0

S 190.50

s 4 7 .5 0

2 .50

S 50.00

back can be done via the
program. This enables SWTP
M6 8 0 0 mic ro comput er
system user s to use 5 level
equipment and avoid go ing
to ASCII equipment. I do not
have a source for printed
circuit boards - let 73 adver
t isers know if you need them
and perhaps someone will
make them up. •

fully, you will be able to
select the options that you
want. The Baudot to ASCII
circuit (BAC-2) in and of
itsel f may be useful for work
ing with a microprocessor in
that the program to convert
back again can be readily
loaded from 5 level paper
tape using Baudot equipment.
Once loaded, the conversion

3. Western Digital
TR1602B.

These are readi ly avai lable
from 73 advert isers and other
sources.

B. Boards Only
CT ·1024 Board Set
MP6800 Proce ssor Connector Set (p rovid es

50 p ins a n d mating m olex connectors )

Summarv

I have discussed various
ways o f setting up the co nver
sia n from Baudot to ASCII
and the video display. Hope-

Co nve rsi o n t o RS·232C
Standard Data Logic

Fig. 7 shows possible ways
to convert from TIL to
RS-232C logic. Either results
in pretty much the same
thing. The trade-off is what
power you have available
versus using d iscrete com
ponents.

UART Considerat ions
The UARTs specifi ed in

the various circu its are the
"standard" variety. Makers
and models are as follows:
1. Te xa s Inst ruments
TMS6011.
2, General Inst rument
AV-5-1013 or AY-5-1014.
The 10 14 is nice in that no
- 12 V is needed - pi n 2 is
left unconnected .

rate to 16x the baud rat e; i.e.,
for 11 0 baud /to characters
per second, 1760 Hz wou ld
apply. Jumper A to B for 2
sto p bits (1 to baud ), and A
to C (300 baud +) for 1 stop
bit as necessary.

EDITORIAL
from page 81

01 COU'$!! it is a lways possible that
pressure on Congress will get so great
that the postal monopoly will be
broken. Right now It is a federal c rime
to compete with the po~t otuce. The
mail coold be carried at a good profit
by private industry. if it 'M;' re per
muted. Industry could get the postal
system back o n its feet il permitted
by the bureaucracy and t he postal
unions, something tbet doesn't seem
even remotely likely.

Last yea r the post office rany up an
5825 million de ficit and it is e xpected
to be atroost double that by the June
JOth end o f the current fiscal Yl:!<lr.

Every lime I pause to th ink about
our ha~ing to send a piece of paper
from New Hampshire to Cali fornia in
o rde r to co mmunicate a message it
makes me a ngry, It is ridiculous in
these t imes. Letters can be sent by
faaim ile, by teletype, or some com
puter code and sent via wire , satell ite
or microw;JYe. We1tern Union screwed
up . . . if they had been looking ahead
they would have qotten aboard some
really i nexpe n~i~e message system. Ma
Bell (you probably noticed the page 3
mention, In May, of the wind up of

her suit against 73 . , , 73 admi tted I1(l

fault) could have worked up a good
system using Bell wires and communi·
cations sys tems.

The soon to a rrive ine"pern;ive
small office and home compu tet
sur ely will blow off the lid. I'm sun
ta lking with the salesmen lor the large
computer firms and t hey apparently
are still completely una_re of t he
revulu t io n tha t is brewing in small
computer systems. They $/ly, oil yes,
the microcomputer will cut the cost
01 the CPU (central processing unitl.
but there is no way that the cost o f
Ihe peripherals is going to come down
substantially . _. and after all . t he cost
of the CPU is not very significant for
most systems, so therefore the cost of
computer systems will stay up t here in
t he 5 50,000 ptus range for a Ion'],
long time.

Ba lo ney .
Please don't te ll the ivory tower

boys about whal is happening . . .
about what is coming. We lSon't need
IBM in there ... or DEC. Let them
keep working on thei, 5100,000
systems and sell ing them the wa y they
are right now. This wil l make It
possible fo r a whole new bunch o f
comoames to ']row onto the new field

rathe r t han have the o ld ones just
keep gelling bigger and bigger.

l e i 's take a look a t the peripherals.
One thing 'M;' need a lot of with any
system are the CATs .. . call t hem
video t ypewriters or televisio n type
writers (TVTs) ... these are the
primary input/output de~ i ces we will
be using. Today you can buy a real
dumb TVT for maybe 5 15011 The
more sophisticated ones run double to
triple that. I e""Is>on a CRT with a
key board and a lot o f smar ts selling
for un oor $200. It will have a rmcro 
computer chip in it and be able to do
a lo t ... play games ... let you type
letters and edit them . , . store a 101 of
form letters ... do bookkeeping ...
keep aU sor ts of Illes ... and a whole
lot of t hi ng~ we havt'n't thout]ht of
yet. It will need some sort of file
cab inet memory sto rage, . , probab lv
not invented yet.

There are some storage devices in
the works . Right oow it costs about
55000 lor it floppy disk sY51em ...
that should dro p to about $1500 in a
few 'M;'eks when Diablo's new dual
$ 1000 flo ppy dr ive is re leased. Ot he rs
are in the works fo r $600. Somewhal
slo'M;'r tape systems will be able (0

hold enormous amounts of data ...
and at prices which will make DEC
salesmen shake thei r heads in dis
beret.

Speaking o f Bell ... the phone
company got it self into the Blue Box
situatIon because so me en gineers
ignored a 101 of the savvy of o ther

engineers who warned t he m (hol t using
(he same lines for signaling and custc
mers was a bum deal. In (he long run
it is costing Bell heavily for trying to
use one pair tor everythIng. A rela
tively few signaling lines could swi tCh
vest num be rs of communications lines
. .. and there would be no problem
with customers sending signals to
bo llo" the charge meters.

Funny thing about the series we
published on the phone ci rcu its ...
until Be ll made a big deal about it no
one see med t o pa y any attention. Bell
could hardly ha~e gone more o ut of
its way to make sure tholt the artiCle
was not iced ... CGilst·to-coast
publicity on the radio. telev ision and
in the pressl They sure brout]h( a load
of inQuiries o n 73 for copies of the
magazine or the art icles . , . we
proba bl y co u ld have Sold seve-at
tho usand copies of (he material if
'M;"d been interested in helping people
to delea t the phone system . , . but we
just turned down all t he requests.

Now, after paying sevt'l"a l thousand
dollars in legal fees. I don't th ink I
should neve bee n qui te as solicitous of
Be ll's interests. On the other ha nd,
after read ing the underground tel e
phone newslener , I am oo""inced that
Bell is able to locate Blue Boxes fa ir ly
fast these days and the circuits, even if
people discovered !low to use the m
... which was no! ex pla ined in the
artic les , .. you had to k now that or
read it elsewhere ... they would bave
gotten into trouble.
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After ta lking to thousands of potential and existing computer users like you, we have
found that what you want is a computer that has these features:

• A KEYBOARD to input your programs.

• A PROCESSOR with software that lets you program immediately
wi th power-on.

• A CRT to DI SPLAY your programs so you can see what you are doing.

• MEMORY for rapid access of STORED DATA and PROGRAM
OPE RATIONS.

• An AUD IO CASSETTE to save for FUTURE access all of the data
you have generated.

• INPUT/OUTPUT (serial and parall el ) for commu nication wi t h the
outside rea l-world dev ices such as printers, te letypes, te lephones,
security devices, securit y monitoring, etc.

These same people say they like a SPHERE COMPUTER SYSTEM because of the com
plete COMPUTING POWER t hat the SYSTEM has to offer.

The advantage of a SPHERE SYSTEM is t hat in ONE package you can get al l the
fundamenta l Computer Features that w i ll allow you to input you r programs through the
keyboard , process your informat ion, and produce meaningful output.

A L L Y OU NEED for your desired comput ing power FROM ON E SUP
PLIER . COMPAT IBLE, RELIABLE, POWERFUL.

We have at SPHERE even more opt ions for even greater computing power. See the
price list for the detai ls.

A s we were conversing wi th you we found that there are about four genera l categories
of computer users. The categor ies and the SP HERE SYST EMS developed to accommodate
them are the followi ng:

KIT BUI LDER :

HOBBYIST:

PROGRAMMER :

SPHERE SYST EM 3 10: you are the one who wants to put a
computer together to learn al l about it and save some money, too .

SPHERE SYST EM 320 : the one who wants a spare t ime chal
lenge w it h ample programming power to do fun, const ructive
t hings.

SPHER E SYST EM 330 : you are interested in programming for
fun or prof it. You receive full language, and complete hardware.
No kidd ing around for you.

DATA HA ND LER: SPHERE SYST EM 340 : to store, retr ieve and process mass
amounts of informat ion. You mean business.



THE SPHERE 300

SERIES OF SYSTEMS:

THIS IS THE SYSTEM 340 WITH PRINTER AND FLOPPY DISC

SYSTEM 310 (Formerly System 1)

o CPU/2 Module
o CRT Module
o KEY BOA RD
o METAL BASE
• Low Profile Kit Cover
• A LL Hardware and cables included
o POWER SUPPLY
• PDS - Program Development System

SYSTEM 320 (Formerly System 2)

o CPU/2 Module
• CRT Module
o KEY BOARD
o SIM Module
• M ETAL BASE - attractive desk top

metal chassis with card rack
o POWER SUPPLY

SYSTEM 330 (Former ly System 3)

• All of the above in System 320
• 16K of Memory (Total 20K Memory)
• BASIC Language on cassette tape

SYSTEM 340 (Formerly System 4)
• All of System 3 10 plus the following :
o PIM Module
o LINE PRINTER 80 column - 11 0

charactersper second
o DUAL FLOPPY DI SC MEMO RY

(256,256 bytes Memory on each disc)
• 0 isc Operating System
• Basic Language
o 16K Memory (Total 20K Memory)

NOTE: All assembled systems come with 9 " video monitor installed.
Kit prices do not reflect a 9 " video monitor and housing.

System 31 0 K "

System 320K

SI019.00

SI190.00

System 330K

System 340K

S1925.00

S6100.00

'----- ~SIlI-lE~E---,
IJW.WJJlJ CClRF'CFlATCN
~ 940 North 400 East

North Salt lake.Utah 84054



Aim Your Beam Right

City Lat . Long. Azimuth

Bogota 4 .5 ·74.3 158.6
Calcutta 23.6 88.4 4 ,0
Canton 23.1 11 3.3 339.3
LaPaz ·16 .5 ·68.4 158.8
Perth -32.0 115.9 290.3
New York 40 .8 -74.0 91.5
Los Angeles 37.8 -122.4 272.9

Table 1. Practice examples (azimuth from Chicago:
41 °52 ' N. , 81'38 ' w.).

tive, is referenced to north or
south, or is the long or short
path, is mu ch in question.
After much frustr at ion, I set
about to find a means of
determining the azimut h
from my QTH to any point
on t he earth without having
to perform any calculations,
map perusal, o r thinking.
Also, I had to find some good
use for that HP-55 I had
bought on impulse. (The
XYL says the main difference
between men and boys is the
price of their to ys.)

My math was too rusty to
rely on , so I engaged a friend

Hp·55 Program Form
•• - "
~~...... ....._~ ......._-......_-
_--;:...:::. • " z • -- -.. • .c;.' i : , , , • " "• • - - - =.. .. • ""-,. " '-" -=.. " · ..-.....,
• .. l,_ fIIIMl.. • , " _,,.. .. C-.. .. - '. J. :........:.. • ••• .. ,

' ,\ll-J..t1.. .. ,
" • -.. .. , ,- - " --m '
" .. ,.. , ..

" .. , f- _ ;=' m
" .. - ", " ·
" • - "" .. •
" .. ,.. .. .. ".. , ,

.;=---..:... .. -.. " ,.. .. ,.. .. - ".. .. •.. • ,
".. .. -'.. .. ••k:. .. • '... •.. .. • .... • •• f" .. •.. .. , .... • "'-.. " ,
'".. • • • - ~

" .. •.. .. ,
" -.. ' .... .. '.. ... ".. .. I

" " , ... .. ,... "" .. f-.. .. ,.. • .- ',...

-- with a programmable calculator

"-

mecha nical req uirements
yiel ds acceptable accuracy,
determi nation of the proper
direct ion is the next concern.
Great circle maps are good if
your QTH happens to be near
the map center. Otherwise,
you arc left with the pin,
string, and globe approach.
There are spherica l trigo
nometry formulas one can
usc, but nobody in his right
m i n d would reco mmend
t hem . If one is reasonably
careful in perfor ming the cal
culations, a "correct" angle
can be determined . Whether
the angle is po sit ive or nega-

-
HP-55 User InslnJctions

-~-

--

-_......... ...__..

Chester H. Brent WB4G VE
1491ndian Hill Drive
Greeneville TN 37743

--

cator and backlash error, and
using maps and/or formulas
for determin ing direction are
all covered in various ham
publications. Ass um i ng
proper atten tio n to all t he

fL- ..._ ...
f- - f- _ .

I-- -_..--
~ -_ ...tt-::;-_·

T he recent arrival of pro
grammable pocket

calculators at more affordable
prices offers the serious ham
a new tool to improve his DX
through proper antenna
or ientation. It also gives him
a very good excuse for buying
one of those very interesting
new calculators that can be
taught to perform in seconds
what would otherwise be a
rather messy ca lculat io n.
After all , with the investment
already made in a two gallon
linear, hundred foot tower,
and stacked yagis, it would be
a shame not to get through
t h e pileup because the
antenna was pointed wrong .
So will buying a program
mable calculator fix this? It 's
not quite that easy, but even
if you know noth ing of com
puter programming and aren't
too good in math, you can
program th is very useful com
putation.

Before proceeding furt her,
some mention should be
made of current practices
among amateurs . All too
often a ham utilizes great
c ircle maps or az imut h infor
mation determined for a loca
tion considcrably different
fro m that of his QTH . This
error, toget her with the toler
ances encountered in orienta
tion toward true north,
mechan ical drive backlash,
and direc t ion ind ication , can
result in an appreciabl e loss
of signal strength in the
desired direction . The worst
part is that the better the
antenna, the less tolerant it is
o f erro r in direction.

The problem of finding
true north, orienting the
antenna, zeroing out the indi-
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zip _

If you have no labe' handy. p o nt OLD address here.

~
~ name ~II _

~

>( address _

[
l-~ __Ci tv----_--_-~~e_-_--_-_- ~

We're Fighting Inflation ...
No Price Rise for

'
76JY

FOR FREQUENCY STABILITY
Depend on JAN Crystals. Our large stock of quartz
crystal materials and co mpo ne n ts assures Fa s t
Delivery from us! ~

•>~ '1.,.0 CRYSTALS FOR "'0"/'"
C\\i1.el\S Mari"e Rece/v'or« 1I\e\el

\..-( e8l\1I Radio era r'"

-CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 131U) . .. ..... ..... ... .. .. $4.50
1000 KHz (HC 6/U) ... . .. . . ... .. . .. . .. . 4.50

Almost all CB sets . TR or Rec . . .. .. . .. .. . . $2.50
(C B S ynthesizer Crystal o n request)

Amateur Band in FT-243 . . . . . .. . . . . . . . . . ea. $1.50
... .... .. .. .. .. .. . 4/$5.00

8O-Meter . .. .. .. ... .. .. $3.00 (l 60-m e te r not a vail.)
For 1st class mail, add 20" per c rystal. For Airma il,
add 25". Send check or money order. No dealers,
p lease.

~fm]
Diy. of Bob Whan & Son Electronics, Inc.
2400 Crystal Dr., Ft. Myers, Fla. 33901
All Phon... (813) 936·2397

CllYSTAlS Send 10c f01 new catalog

MOUIN'?
Let us know 8 weeks in advance so tha t you wo n't miss a single
issue of 73 Ma9a~ine.

Attach ol d label where indicated and print new address in space
provided. Also include your ma iling label whenever you write
concer ning your subscription. It h elps us serve you promptly,

Write to : 1a .magazine
p~. ..bor~ N H 034511

o Address cha nge only o Payment enclosed
o Extend subscriptio n (l ex tra BONU$ issue)
o Enter new subscr iption o Bill me later
a 1 year $ 10.00

name ~II

address

city State zip

- - ------ - -------- - - - - C-----------------

~1 = latitude of QTH
11 • longi tude of QTH
~2 - latitude of distant station
12 "' longitude of dis tant

station

clock for t iming QSO lOs or
can be used for me t ric and
temperature co nversions
needed fo r fo re ign contacts.
One precaution : Run the ac
c ha r ge r co r d th roug h
grounded braid if there are
large rf fields around. A
further suggest io n : Determine
the azimuths to a few places
in the manner yo u currently
use, take this program to
yo u r friendl y calculator
dealer and have him check
yo u out before you spend
your money.

The basic formula is:

If t he difference of longi
tudes (12 - 11) lies between
zero and 180 degrees, t hen
180 must be subtracted to get
the short pat h azimu th. Also,
to avoid the deno mina tor
becoming zero (div ision by
zero not allowed), some small
a mount can be added to the
home QTH longitude (like
0.00001) when that constant
is en tered.

T he followi ng exa mple
happens to be the same as
t hat in the ARR L Antenna
Handbo ok. What is the
az imuth from Chicago to
Cairo ? (Chicago: 41°52 ' N,
87°38' W) Co nvert ing to
decimal degr ees, key in 41 .87
STO 1, f cos STO 2, 87.63
CHS STO 3, 180 STO 5, 270
STO 6.

To find the az imuth from
Ch icago to any place, key in
the other place 's lati tude and
longitude, available from an
atlas, map, or world almanac.
[Cairo: 30°00' N, 31 °14' E)
Key in 30 ENTER, 31.23
R/S, and read the answer
displayed as 49 .35° or 49°
20' , the clockwise azi muth
fro m true north . -

tan~, oos(12 -"1

sin(12 - 11)

'It 'It 'It 'It

'It 'It 'It 'It

wtlere

and math major to help
develop a for mula which not
only could be programmed
with a minimum of key
strokes, but also permitted
the calculator (not me) to
determine the short path with
a test and conditional branch.
The basic formula is included
in case yo u need to modify
the instructi ons for a
different instruction sequence
( t h e algebraic vs. RPN
system). For Hewlett-Packard
and probably other RPN
types, yo u can go r ight to the
program.

•••

• • •
The procedure to fo llow is

simple. The PRGM switch
places the calculator in the
learn position. The program is
loaded into memory by key
ing in the strokes listed on
the Program Form. The
switch is placed in th e run
position, the BST button sets
t he program at the starting
point, and yo u are nearly
ready to start. There is some
information that must be
loaded into memory (because
there wasn' t room in the pro
gram for it and it can change
for different QTH loca t ions ),
This infor mation is the QT H
lati t u d e , cosine of thi s
lat it ude, QTH longitude, and
two constants, 180 and 270.
The formula was derived with
east longitudes and north
latitudes being positive nom
bers. Th e CHS (change sign)
key must be used for south
latitud es and west longitudes.
Maybe that doesn 't sound too
simple, but it is o nly done
one time . From then on the
calculator disp lays th e short
path azimut h to any po int if
the latitude o f the remote
loca tio n is entered (ENTER) ,
followed by the longitude,
and the pressing o f R/S.

The calcula tor can be left
on in the shack and used to
perform other ca lculations
wit hout affect ing the stored
program . The HP-55 has a

cr:<I
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10268 Rosecrans,
Bellflower, California 90706
1213) 925·63 15

~urgenf:i Di:it. CO.

ASCII KEYBOARD

Ou r keyboard features diode memx
encoding , no expe nsive RO MS to bur n
out. It has 60 keys, both upper a nd
lowe r case, with 8 b it paralle l output .
Bot h da ta and strobe are nega tive logic.
There is 2 key roll over. There is an
out put la tch on each bit line. Power
requireme nts are single 5 volt supply at
250 to 250 rnA. Comes wit h casl alum
inu m case connector and detai led sene
mat ico These are su rplus and recent ly
received from factory refurb ishi ng. Fu lly
gua ranteed.

A LTAIR AND IMSAI buss compa lible
wire wrap prototype circu it board. Has
provision for 4 7805 regulat or s. Will
accept up to 60 14 pin ww seekers, or
481 4 pin. 16 pi n. 18 pin, mixed sockets.
Bare Bo ard . •. . . . . . . . • . . . . . . 520.00
Proto Board with 4 7805. 4 filter I, a nd
100 _ dummy pins. Kit .. ..••• 36 .00

1111I1111111111111111I11111111I11I11I1111I11I111
............., , .- .

Complete with Case,
Connector
and Schematic.

ASCII
ENCODED
KEYBOARD

\
\\

\

Unarco-Rohn
00vis01 '" u.-rco~ Inc
P O Bo. 2000. Peona. ...,.. 61601"

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have Ihe FOLD-oVER
TOWER ... designed for the
amateur. When yo u need to
"get at" your antenna just turn
the handle and there it is. Rohn
"fold-over" towers offer unbeat
able safety. These towers let
you wo rk complete ly on th e
ground for antenna and rota tor
installation and serv icing. This
eliminates the hazard of climb
in g th e tower and t ryi ng to
work at hei ghts t hat could
mean serious injury in a fall.
So use the tower that reduces
the ri sks of physica l dange r
to an absolute minimum . . . the
Rohn "fold-over"!

Like other Rohn big communi
cat ion towers, they're hot dip
galvanized after fabri cation to
provid e a mainten ance free ,
long lived and attractive instal
lation. Rohn towers are known
and used throughout the world
. . . fo r almost a quarter cen
tury ... in most every type of
operat ion. Yo u'll be in good
company. Why not check with
your di stributor today?

NOW YOU CAN CHANGE,
ADJUST DR JUST PLAIN WORK
ON YOUR ANTENNA AND
NEVER LEAVE THE GROUND!

GETTO
THE TOP

FAST!
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Used to be. fill ing your bench
wrth really good test equ ipment
meant emotvmq your wallet.
Because you had to pay a price
for Quality and versati lity. A
hIgh price,

Not anymore. esc's
ingenious new Design Mate'"
une ot tes t equipment combines
performance high enough for
mosttab applications with the
kind of versanfitv and economy
everyone can afford . Thanks to
a number of new design
concepts and manufacturing
tecnruuues.

Proof? Check the specs and
prices berow, then visit your
esc dealer for a demonstration.
Or write for our catalog and
distributor list.

EASY DOES IT
44 xeoceu S treet , 80)( 1942
New Haven . CT 06509 .203-624-3103 TWX , 710-465-1:<'27
West C088t ollice: 80)( 7809, San Franci5CO. CA
9 4 119 . 415-421-8872 TWX' 9 10-372·7992
Canada l en Fil"l kler ltd . Ontario

't, 1976 ContInental S peclal1,es ceeecrenco
' M anul ac tu re ' 5 sUQ'OI esled 11 51
P"ces and specI fIc atIons s ubie<:IIO c l'lan'Ol Et w ltl'lo ul nonce

Design Male 1 Breadboard!
Power Supply. $49.95:'

Design Male 2 Wide-Range
Function Generator. $64.95:'

Design Mate 3 Preci sion
RIC Bridge. $54.95:'
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$15.95

--•---

SI.DW
SCAM
ffiEVISIOH
HANlIlOOK
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Ii8
lIDm
®
®
Il{

O'CI'•• COOl' .Ol
O••(I'f.UAS

SSTV
HANDBOOK

Th is excellent book
tel ls a ll about u. f ro m
its h isto ry and basics to
t he present sta te-of
t he-art tech niques. Can
t ain s c hap ters o n
cir c uns, m onit ors.
cameras, color SSTV•
t e st eq....pment a nd
m u ch m o re .
Har dbound $ 1.
Softbound $5.

_ t , ,-
fl n" _ ...
• l d . d." '• •
C_ "o' Con.."..
_"0'" G ..
'0,,< ' . n et .o •• , 'GO'<
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$5.0 0
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$5.95

DICTIONARY

2... f ... """ DBooK

BIGGEST
BARGAIN

YET
T.~' .~.... '00' 0"' "'" <• • •• ',

. b l. ' 0' o~'v $9 .95 ""'d T .... .....

" "'" vo~ _ " , • """,, '''' J""
,""u' .",,'h , vou' " . " , ou,
"'c" "o u d."" ', '0' 'h" bOO .
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" ou ·d , _ , bOO_ ."" ,._ '0 ~n ou,
' 00' E_ C.-o""> . .. $9 ,95
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_d t " " .
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$4.95

PRACTIC AL
TEST
INSTRUMENTS
YOU CAN BUlL a
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. only $1 .95

BRAND N EW! DICTIONARY
T h is n ew microcomput ... dictionary fi lls the urgen t need for all
comput er people. e ngineers. scientisn. industrialilts, co m m un ica
t io n s people - as professionals , amateurs, teachers. or students - to
b8COme quickly acquain ted wi th the terminolog v and nom..,clature
0 1 a new r....olut ion in compUI. control capabilities in areas that
p ...vade most of man's da ily act ivities .

Over 5000 defm itions e nd e"pl..n ..t io ns of t ...ms end co n ce p lS
(7 04 pages) relating to m icroproc8$SOrs, microcomputers .. nd
microcontrOliers. There ere also separ..t e appendices on; progrem-

1II1CIlOC O....UTf ll mabIe ca lcula to rs ; math end Itet istics defini ·
tions: flowc hart symbols end te<;hniques;
binary number systems and switching

Diction.. ry&Guide t heory; symbol c harU .. nd tebles; summaries
of BASIC FORTR AN end APL. . In eddition
there ,s a com p rehensive electronics!
computer .. bbrevia tions ..nd acronyms
section.

. -. ' ... V Hf ....
~c_ __ ..
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Startling
Learning
Breakthrough
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RF and DIGITAL
TEST EQUIPMENT
YQU CAN BUILD

LATEST RELEASES from73 publications

, ..
~ ' .'

ADVANCED
$3.95

NOVICE
54.95

FM Atlas ... , , . . , . •. • • .

('0'" REPEATER ATLAS
1. a Mor. thon twice lh. Ij"jn'.l' 01 . ny oth. , ' .POaler 1" 1,

a Now Doub le l lSl,ng - bv l<><al'O" and l iso bv Ir.Qu.ncy,
a Now HInd ,., G'oup,ng - bv call ore•• - moho , epeot." . o.i.. to lind .
a Now S<mphloed LiSling.lor lasl ,eading - •• " .. to ' ead in tho car.
a NoI.... 'lo la mopo 01 repea l.r locat io",.
a Know ..... ' r""". I.' you can uso orel _ e.

--

EXTRA
CLA SS
54.95

•

GENERAL
$5.95

AMATEUR
RADIO

ADVAJIICEJ>
nass

UC<NSI'
ST1JllY
Gt.!lDE

WOR LD
ATLAS
~

REPEATERS

FCC exams got you scared?
F ru st ra ted by theorv fu nd a m e ntals?
There's no need t o worry, 73's four
Lic e nse Study Guides will h e lp y o u
bree ze th rough any of the fo ur to ugh
exams' T hey a re the ON LY guid es wh ich
cover ALL the materia l you w ill h ave to
k now, Many amateurs fi nd that o ne
Quick reading t hrough our guides IS

enough to get t hem through with no
sweat.

HAM
DIES
OF
BURST
BLADDER

The ONL Y Complete
License Study Guides

Word has iust reached t he 73 offices of the
recenl departure fo r t h at gre.. t DXpedit ion in
the skV of a ve<v avid 73 r....d ... . Upon
inve st ig.. l ion it waS aSC8'nained t ha t IBid e,, ·ham
had. shottlV befo... his d emise, re<;ei\/8d del iv..rv
of .. bundle o f back issues of 73. ApparentlV
theH so captured h is attention that othM
funct ions were totallv forgonen .

BE WARNED. Back issues of 73 should be
t.ken in modenlll ion. Even though thev ."i....
in bundles of twenW . no mo.e than two should
be reed.t anV one Si lting.

Back issues are availabla in thr.. different
auonmenn - vintage. rro id·vears .nd re cent. These .. re PlOCked by
the mental ly handicapped 173 is an equal opportun ity employerl . so
no spec ific iss ues can be requelted .. , you ta ke what you get .. ,
the only guar..ntee is t h.. t all will be diffe ren t ..nd some "' ill be
multy. par ticularly the VINTAGE BEAUTI ES.

The supplv o f t hese F A NT ASTIC GEMS;s ver V limited so r un
do not walk to y o ur chec kboo k end f l ip t he $8.00 per bu ndle to us
r ight now.
20 Blick Issue s o f 73 , •.. .. " ., . ,. ,. , , $8.00
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21 WPM Code is w hat gets
you when you go for the
E><tre Class license. It is sO
embarrassing to panic out just
be<;ause you didn't prepare
yourself with this tape.
Though this is only one word
faster, the code groups are so
difficult that vou'li almost fall
asleep copying the FCC stuff
bv comparison. Users report
that they can' t bel ieve how
easy 20 per rea llv is with this
fantast ic one ho u r taPe. No
one who can copy t hese tapes
Can possiblV fait the FCC test.
Remove all fear of the code
forever with these tapes.

SPRfAO
the

WORD!

BE PROUD OF AMERICA!

IMt!li!11UU",
QS,M", t~IIlS,

,-...

anvwher.. and you'll be more
than prepared for the easy
FCC exam.

1 4 WPM Code groups
again, a t a brisk 14 per sc you
will be at ease when you sit
down in from of t he Sleelv
eyed government in.pector
and h.. starts sending you plain
language at onlv 13 per. You
need t h is extra margin to over
come the panic which is uni ·
versal in t he test s ituations.
When vou've .pent your
money and t ime to take the
t ...t vou'li thank heav..ns VOU
had this beck breaking tape.

".

73 VERTICAL, BEAM AND TRIANGLE ANTENNAS
b y Edw a rd M. No ll W3FOJ
Describ..s 73 d;1ferent antennas for amateurs. Each design is the
result of the author's own experiments: each has actual Iv been built
and ai r-tested. Includes appendices covering the construction of
noise bridges and antenna line tuners. as well as methods for
measuring resonant frequency, velocity factor. and standing wave
ratios. 160 pag....
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Be the f,rst in your area with a special SIC E NTEN N IA L aSL card.
These "a rd s are gorgeous - red, white a nd blue (you were

expecting tuscte and mauve? ). And thev are 100% c ustom made .. .
with the exception of the bicentenn ial design and contact report
form on the back . .. you can have vour own call lette rs (unless
you 'd ra ther be AC2NSD/ 1 for a vear (which is no barga in, believe
it) .

You also get vour own name and address on the card (unless vou
happen to be another Wayne Green. which happens).

These cards a fe ganged up into large batches and run off the 73
presses in between other work , so you don't get overnight detive rv ,
but vou do end up with a fantastic aSL at a ridiculouslY low price
(and there ar.. B lo t of fans for that sort of service these days).

Suggestion : o rd er rodav , right now, not later, not next week.
Send cash. check , monev order, IR Cs , Master Charge or Bank
Americard n u m be rs . . . send something negotiable.

DOMESTIC ORDERS ONLY
Allow 4 week$ for delivery.

J us t $4.95

73 DIPOLE AND LONG-WIRE ANTENNAS
b y Edward M. No ll W3F OJ
This is the first collection of virtuallv everv type of wire antenna
used by amateurs . InclUdes dimensions. configurations, and detailed
construction data for 73 different antenna tvpes. Appendices
describe the con.truction of noise bridge., h ne tuner•. and data on
measuring reso na nt frequency. velocity factor, and swr. 1 60 pages.

Just $4.9 5

NEW CODE SYSTEM
FOUR SP EEDS AVAILABLE

6 WPM This is the practice
tape for the Novice lind Tech
n ic ia n licenses. It is made up
of One solid hour of code, sent
at the official FCC standard
(no other tape we've heard
uses these standards, sO many
people flunk the code when
they are suddenly _ under
pressure - faced with charac
ters sent at 13 wpm and
spaced for 5 wpm). This tape
is not memorizable, unlike the
zany 5 wpm tape, since the
code groups are entirely Tan·
dom characters sent in groups
of f ive. Practice this One dur
ing lunch, while in the car,

RTTY HANDBOOK

A comprehensive book cover
ing al! areas of rad io teletype,
from getting started with the
basic principles, what equipment
to procure and how to make it
work,
RTTY Hdbk $5.95

Get SOlng tlOII can I~ prowl of...
and-save monoq!

Hot off the press, the NEW VHF Antenna Handbook details the t heo ry ,
design and construction of hundreds of different VHF and UHF antennas . . .
antennas for F M, for OXing, for repe at e rs, for mobi les, for emergencies, for
contests, quickies, mammot h arrays .. . EVERYTH ING IS R IG HT HERE !

A p ractical book written for the average amateur who takes joy in building,
no t fu ll o f comp lex formulas for the design engineer. Packed with fabulous
a ntenna projects you can bu ild.

T his qual ity reference book would normally sell for as much as $5 or $6,
b u t the publishers have agreed to kee p the price a t an in fla tio n fighting price
of $2.95. Send cash, check or money order . . . or give your Master Charge or
BankAmericard number .. . ORDER TODAY!

Dealer inquiries invited,
•

-;.::::•...-

QSLs

5 WPM T h is i. the begin
ning tape for people who do
not know the code at all. It
takes them t hrough th.. 26
letters, 10 numbers and nec
essarv punctuation. complete
with p ractice every step of the
way u.ing the newest blit:/:
teaching techniques. It is
almost m iraculou.! In one
hour many people - including
kids of ten - are able to
master the code. The ease of
lear ning gives conf idence to
beginners who might other·
wise d rop out.

ONL Y $6 for 25 0, $ 10 fo r 500, $ 1 5 for 1 ,000 , a nd $20 for 2,000.

How can 73 make such bea u t ifu l cards, printed on the best
coated stock, available for about half t he regular cost ? Our
business is 73 Magazine and OSLs just help keep things going
duri ng slack days of the month . We do this at cost just to keep
busy - you get the benefit. How many shacks have your OSL
card proudly on d isplay?

T he world and satellite are printed in b lue, your name,
address and call are in black. T he GSO inform a t io n is a standard
form on the back.

DOMESTIC ORDERS ONL Y



o Mastercharge

o BankAmericard

by Peter R. Rony
David G. Larsen WB4HYJ
Jonathan A. Titus

Exp iratio n date _

Mastercharge # _
BankAmericard # _

o Cash

o Check

D S ST V Handbook
o Softbound (5.00)
o Hardbound (7.00)

D V H F Antenna Handbook (2.95)
o RTTY H a nd bo o k (5.95)
0 7 3 Vertical Beam Antennas (4.95)
0 73 Dipole Antennas (4.95}
o Bugbooks I & II (16.95}
o Bugbook Iia (4.95l
o Bugbook II I (14.95)
o Computer Programming l8.95}
o What To Do (6.951
° My Computer Likas Me (2.00)
o Basic (3.95)
o IC oe Amp COOkbook (12.95}
o TTL Cookbook (8.95)
o RT L Cookbook (5.50 l

RTl COOKBO OK
by Don Lanca.ter. Explain. the how and why of
RTL (Resistor-Transistor Logic) and give. design
information that can be put to p rectical use. G ives
a multitUde of digital applications rang i ng f r o m the
basic switch to me sophisticated counter. 240
pages; 5Y; x 8Y;; softbound. $5.50

IC OP-AMP COOK BOOK
by Walter G. Jung. Covers not only the basic
theory of t he IC op amp i n great detail, bu t also
inclu des Over 250 p ractical circuit applications,
li berall y illustrated. Organ ized into three basic
parts: introduction to t he I C op amp and genera l
considerations, pract ical ci rcuit applications, and
appendices of manufacturers' refarence mater ial.
592 pages; 5Y; x 8Y.; softbound. $12.95

TTL COOKBOOK
by Donald Lancaster. Explains what TTL i., how it
works, and how to use it. Discusses practical
applications, such as a digital counter and display
systam, events cou nter, electronic stopwatch,
digi tal vOltmater, and a digital tachometer. 336
p ages; 5Y; x 8Y.; softbound. $8.95

BUG BOOK III
Here is the book t h.t puts it all together.

Besides hailing much valuable t 8Xt t here are a series
of expe r iments in w hich the reader completely
explores t h e 8080 chip pin by pi n and introduces
you to the Mark 80 microcomputer, a u nique
easily interfaced system. It is reco m m en ded that
you have t he background of the BUG BOOKS I &
II before p roceeding with BUGBOOK Il l.

O n ly $ 14.95

BASI C•.• by Bab A lbrecht, etc.
Self-teach ing guide to the com

puter language you will need t o
kn ow for use with your m icroco m
puter. 324 pages. This is o ne of the
easiest ways to lear n computer pro
gra mm ing.
BAS IC $3.95 pp.

o Bicentennial
0 2 5 0 (7.50)
0 5 0 0 ( 12.50
0 1 0 0 0 (20.00l

o Microcomputer Dictionary (15.95)
o Repeater Atlas (1.95)
o Novice Study Guide (4 .9 5 )
O G enera l Study Guide (5.95\
o Advanced Study Guide (3.951
o Extra Class Study Guide (4 .9 5 )
0 1 0 0 1 Circuits (9.95)
o Solid State Projects (4.00)
o VHF Projects (4.95)
D2M FM H and bo o k (5.95)
o RF and Digital T est Equip (5.95)
o Practical Test Instruments (4.95)
o Digital Control o f Repeaters (5.00l

.--

by Peter R. Rony
BUG BOOKS I AND II Dav id G. Larsen WB4 HV J

Sold as a set these two books outline Ollor 90
e ><periments designed to teach the reader all he wi ll
need to know about T T L logic chips to use t hem in
conjunction with microprocessor systems. You'll
learn about the basic concepts of d igital electronics
including gates, flip flops. la t c h es , buses, ceccee-s,
multiplexers, demultiplexers, LED displays, RAMs,
ROM. and mUCh, much more.

Only $ 16.95 p ili' set
Il ll .......... ..... ... ... .. .....• .•. $4.95

What To Do After You Hit Return
PCC ' s f irst book of computer games . . . 48

diff er en t computer games vcu can play in Basic
p rogram s, descr iptions, m u chl y illust ra t ed . LUl'\8r land 
ing, Hammufabi, K ing, Civil 2, Oubic 5, Taxman,
S tar t rek, Crash, Market • . , etc.
WHAT TO DO .. , , .....• • $6.95 pp .

MY
COMPUTER
"KES
ME -

COMPUTER PROGRAMMING
HANDBOOK

o Back Issues \8.00)
o Recent
o Midyears
o Vintage

o Novice Theory Tapes ( 13.95)
o c eee Tapes

o 5 WPM (3.95)
o 6 WPM (3.95)
0 1 4 WPM (3.95)
0 2 1 WPM (3.95)

o Bumper Stickers {. 5 0 )
o cec,

o Style W
o Styla X

o 250 (6.00l
o 500 (10.00)
0 100 0 (15.00)
0 2 0 0 0 (20.00)

.. .Albrecht
An introduction to Basic ...

simple enough for your kids. If you
want to teach Basic to a nyone
quickly. this book let is th e way to
go .
MY COMPUT ER ..... , . . .. $2 .00 p p.

... Peter Stark K20AW
A complete guide t o com pu t er programm ing
and da ta processing. Includ es man y wo rked out
exa mples and history of computers. $8.95

s-e!'LGOC'C" I
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: Name C'" _

I Address _

II City State Zip _

II Awards to be listed (Wand X OSLs o nly), _

i Bice ntennial Call (Bice ntennial OSLsl _

i Mail to: 7 3 MAGAZINE, Peterborough, New Hampsh ire 03458 Signature 676

JCoupon exp ires in 60 days,

~------------------------------------------

, ---------------- - ---- - ---------- - - -------,
I TO ORDER, CHECK DESIRED I TEMS FROM THE FOLL OWING LIST:

I
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THREE YEARS OF 73... .ON LY $ 17.76 (while they last)

This off er is good 0 11 / ) ' through Julv 4th /976 (unless we change our minds).

Here's a chance to get a fanta st ic buy ... 554 worth of 73 magazines for only (only?)
SI7 .76. You don 't get much better buys than that!

You may not have rtoti ced how great 73 is these d ays ... in case you haven't .just take
o ur word for it. \Vhen have we eve r lied to you?

Hey! That comes out to under 50¢ a copy . . . that 's ridiculous! Conside ring the new
postal rates it won't be long before the price will be 5 17.76 for two years . .. then on e ...
and. within the foreseeable future ... S17.76 for each issue. How about those fellows who
bought LJ FE subsc ript ions?

Oh. you may enjoy 73 now ... perhaps you weren 't one of t hose dragged kick ing and
screaming into FM a few years back when Way ne fou nd out how much fun tha t was and
decided to push the hell out of it for a whi le. You may get fed up with Wayn e's en th usiasms
... like whe n he decided that SSB would replace A~I back in the 50's and he pushed th at
hard . Despite what you may hear from unment ionable sources , Way ne is no t a lways wrong
... no one is perfect , even at being wro ng.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Ca ll

Z ip

D BankAmerica rd
O Maste r Charge
O Bil l Me

State

D Sta rt with June Issue
O Renewal or Extension

O New Sub
0 $17.76 Enclosed

BUY CENTENNI AL BUY - 73 MAGAZINE - PETERBOROUGH NH 03458

BUY t~lrr~MM ~ ,I'~III $I,I' ~III~
THREE Y EA RS OF 73 MAGAZINE . . . .$17.76! WOW!

Name

Address

Card Number

City'--- -""""- ~I '--- _

§ignature

•

r--------------------------------,
I
I
I
I
I
I
I
I
I
I
I
I
I
IL J
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CONTESTS

ARMED FOR CES DAY BANOS

RSGB NATIONAL FtELO DAY
Starts : 1700 GM T
Saturday. June 12

from page 15

ARR L VHF aso PARTY
Starts: 1900 GMT Saturday,

June 12
Ends: 0600 GMT Monday.

J une 14
Check the May i$SlIe o f aST for

any last minute changes!
Entrants may operate no more than

28 of the 35 hours during the contest
period. The Sl!'IIen hours ott-time must
be taken in increments 01 30 minutes
or more. listening time counts as
operating time. All contacts must be
made on amaleur bands above 50
MHz using authorized m<:Jda Fixed.
portable, or mobile operation under
one call . lrom one IociItion only, is
permitted. Any transmitter used to
contact a station may not be later
used to contact another station during
the contest period with any other
callsi1ln. Contacts made by ret rans
mitting either or both stations lsuch
as repeaters) do not coent for contest
purpo ses. Each contact e xchange must
be acknowledged by both operators
before either may claim contact
points. A one-way confi rmed contact
does not count.
EXCHANGE:
Excha nge simply ARRL section.
SCORING:
On 50 or 144 MHz count 1 poin t per
contact; on 220 or 4 20 MHz count 2
points per contac t; on higher UHF
bands, count 3 points per contact.
Final score is then the tota l aso
points multip lied by the number of
different bands for additional creous
but crossband contacts are not
a llo-.:l. Also. aircraft mobile Slations
cannot be counted for section mu lti
pliers.
ENTRIES:
All logs must be postmarked no later
than July 7th and tent to: AR RL. 225
Main Street , Newington CT 06111.
logs and entry lorln$ are available
through this same eooress. plea$(!
inc lude an SASE . UsuOlI awards will be
issued and the standard disqualifica
tion ru les will apply.

ARRL FIELD DAY
Starts : 1800 GMT, Saturday,

June 26
Ends : 2100 GMT Sunday,

June 27
Ru les are generally lengthy 12 pages

in QSn ; please refer to the May issue
01 QST for detailed information and
for any changes since 100st year's ru les.

WVA, highest sooring station in each
slate. and the highest sooring sta tio n
in each country. Decisions of the
Contest Committee ot the West
Virginia Slate Radio Council will be
final.
LOGS/ENTR IES:
Loqs must indicate dale . tune, aso
number , ca llsign, asa number re
ceived. signal repOflS. and county.
state o r country of the station
worked. Indicate the mode and band
a lso. Logs should be sent to: West
Virginia asa Party , P.O. Box 299,
Dunbar. West Virginia 25064. logs
should be received no later than July
17th. and no logs will be returned.

Ends : 1700 GMT
Sunday, June 13

The only eligible entrants for th is
contest are G. GC, GO . GI, GM, and
GW stations. However. overseas
stations are welcome to submit check
logs. A eemt-care will be awarded to
the overseas sta tIOn in each co nt inenl
whose check log shows he has con
tributed the most points to corn
penrces, All conlacts must be on CW
only using the 160 to 10 meter
amateur bands. Each station may be
worked once on each band but cross
band contacts are not allo-.:l.
EXCHANGE:
RST and osa number.
ENTRIES:
Logs must sho w date and time in
GMT. callsign of stat ion \\Qrked, and
e xchange sent and received. Use
separate logs fo r each band and only
use one side o n each sheet. A cover
sheet must also be included showing
contest name, date, claimed score,
ca llsign, na me, address, station oetaits,
and signed declaration (standard
decla rat ion). All entries should be
addressed to: RSGB HF Contest Corn
mittee, clo O. Tho m G3NKS, 20
Bramble Close. Copthorne. Crawley.
Sussex. ENGLAND, RHIO JOB. All
entries must be postmarked no later
lhan 15 days atter the ceeuest.

WEST VIRG INIA cso PARTY
Starts: 0100 GMT Salurday,

June 12
Ends: 0059 GMT Monday.

J une 14
All amateurs are invited to pa rtici·

pa te in the osa PaMy sponsored by
the West Virginia Slate Radio Council.
There are no operating time limits
d ur ing the contest period. The same
station may be worked on different
bands for ad dit ional points, but only
once pe r band regard less of mode.
West Virgin ia stations may work each
othe r.
FREQUENCIES:
35 kHz up from the bottom edge of
each CW band and 10 kHz ins ide the
general co-non of each phone band.

EXCHANGE:
asa number; RSlT); and county (if
WVA!. sta te or country.
SCORING:
A power multiplier will be allo-.:l as
follows: 2(X) Watt$ or less de input ..
1.5; over 2(X) Wans de input · I.Q
Out-of-state stations determine the ir
SCOff! by mu ltiplyin9 the number ot
asas t imes the number 01 d ifferent
West Virginia counties worked (55
maxI. Th is total is then mutlip lied by
t he power multiplier itS defined above
for the tntal score. West Virginia
sta tions multiply the total number of
asos by the $Urn of the different
WVA counties. US sta les, and ARRL
countries \\Qr ked. This result is then
multiplied by the power multiplier to
determine the final score,
AWARDS.-
To be el igible tor an award, a station
may have only o ne unassisted oper
ator. Awards will be issued to the
highest scoring WVA station, lst
run ner up in WVA, 2nd runner up in

3.775 ·4.0
7.1 5 ·7.3
7 .0 ·7.3
14.0 · 14.2
14.2 ·14.35

3.775 · 4.0
3.5 . 3 .65
3 .65 ·3.75
7.0 ·7.075
7.1 5 -7.3
7 .0 ·7.1
7 .075 -7.1SO
14.0 - 14.15
14.2 ·14.275
14.0 - 14.1
14.275 · 14.35
21 .0 - 21.2
21.27 · 21.4

3 .5 · 3 .75
3.65 · 3.775
3. 775 · 4.0
7 .15 ·7.3
7.0 ·7.05
7.1 ·7.15
7 .05 · 7 .15
14 .1 · 14 .2
14 .2 · 14 .35
14 .0 · 14 .1

SO.0 ·51 .0
144.0 ·146.0
221 .0 ·222.5

145.0 ·1 46 .0
146.0 · 148 .0

Amateur Band

3.5 - 3.75
3.775 · 4.0
3.65 ·3.n5
7.0 ·7.15
14.0 ·14.2
21 .25 ·21 .45

AM/RllY
FM

LSB
CW
CW
CW
LSB
RllY
CW
RllY
USB
CW
USB
CW
USB

LSB
LSB
CW
CW
USB

AMIUSB/CW
AM/USB/CW
AM/USB/CW

cw
RTTY
l SB
l SB
CW
RTTY
CW
RTTY
USB
CW
FM

Modo

CW
l SB
RTTY
CW
CW
USB

and OX count ries (NOT US Of

Canada). Others multiply OSO points
by number of MINN counties (87
ma ..,mu ml. Any statioll5 using 250
Watts or ll!$$ multiply final score by
1.5 . Special events CilI1 station will
count 5 points per aso.
ENTRIES:
Logs must include : date, time (GMT),
band. mode, a nd contest e ltchange.
Stations making 50 or more OSOs
must include a check sheet fo r each
band and mode. U$Ual disqualificat ion
criteria. Logs must be postmarked by
July zeo and recei ved by July 9t h to
be eligible for awards. Ma il entries to :
HARC, clo WB0MAO Sleven J.
Gardner, PO Box 261. Staples, MINN
564 79. Please include your r ig desc-ip
t ion and an SASE lor results.

4025
7305
7315
13997.5
14397

4001.5
4005
4Q1O
5989
7301.5
7347.5
7365
13922.5
14356
1437 '
14389
20983
20998.'

49.995 MHz
143.995
222.0

338'
4012.5
4040
597.
7301
7380
7385
13827 .5
14385
14400
148.410 MHz
1SO.90

148.41 MHz
148.95

Military Freq. Ik Hzl

4001 .5
4Q20
4Q3O
6997.5
1440'
20994

NPO
San FrilOcisco
CALIF

Mt. Vaea

A'R
Washington
D.C.

Mt. Diablo

NAM
Norfolk
VIRGINIA

Sbl t ion

WAR
Washington
D.C.

2 me1er bands, but repeater contiKts
are not . llowed. Only one transmitler
in ope1"ation at one time and no
crtl$Sbllnd comacu. Phone and ON are
sep¥.te contests and must be scored
M such.
FREOUENCIES;
Phone - 1850, 3950, 7235, 14330.
21365. 28525. 51000, and 2 mlr
simple "" CW - 1810. 3535. 7035.
14035, 21035, 28035, 50050, and
144050. Novice 3725. 7 125.
211 25, 281 25. Please do not interfere
with any nets or ot he r traffic sessions!
EXCHANGE:
MINN stations send RS(TI and
cou nty; othe rs send RS(Tj and AARL
section or country.
SCORING:
Score I point per OSO. Novice Ooos
count 3 points. MINN stations
mulliply points by number 01 sectiorl$

'30



Oscar Orbits

014 1:43
0041:03
0 135:20
0034 :40
0128:51
0028:18
0122:35
0021 :55
011 6 :12
0015:32
0109:49
0009:09
0 103 :26
0002:41
0051:04
0 151 :21
0050:41
0 144 :58
0044:18
0 138:35
0031:55
0 132:12
0031:33
01 25:50
0025: 10
01 19:21
0018:41
0 113:04
0012: 24
0 106:41

1
2
3

•s
•7
e
a

10
11
12
13
14
15,.
17
18
19
20
21
22
23
24
2S
2.
27
29
29
30

Ote... 10rbital ln' orm. tion
Orbil O. te Timl Longitude

!June) (GMT) of Eq.
Crossi ng -w

15.2
60.1
13.6
58.'
12.0
56.'
70.4
55.3
68.8
53.7
61.3
52.1
65 .1
SO.,
64.1
11.6
62.5
16.0
50.'
14_4
59.3
72.9
51.1
11.3
56. 1
69.1
54 .
68.1
52.9
66.'

....
A 1058
BX 1010
A 7083
8 1095
A 1108
a 1120
A 1133
8 1145
AX 1158
8 1110
A 1183
B 1195
A 120 8
B 12 20
A 1233
8X 1246
A 1258
8 1211
A 7283
B 7296
A 7308
B 1321
AX 1333
B 1346
A 1358
B 1311
A 1383
B 7396
A 1408
ax 142 1

0058: 54
0153:50
0053:46
0148: 42
0048:38
0 143:33
0043: 29
0 138: 25
0038: 21
01 33:11
0033: 13
0128:08
0028:04
0 123:00
0022:56
0 111:52
00 11:48
0 112:43
0012:39
0107:35
0007:31
0102:21
0002:23
0051: 19
0152: 14
0052: 10
0 141 :06
0041.02
0 141:58
0041:54

1
2
3
•s•7••10

11
12
13
14
15,.
17
19
19
20
21
22
23
24
2S
26
27
29
29
30

Ote.r 6 Orbit.1 Inforlnltion
Orbit O. tt Time longitude

(JullIl (GMT) of Eq.
Croai"ll oW

10.2
83.'
6&.
82.1
61.1
81.4
66.'
80.2
65.2
18.9
63.9
11.1
62.1
76.4
61.4
15.1
60.1
13.9
58.'
12.6
51.6
11 .4
58.'
10.1
83.9
68.9
82.6
61.6
8 1.4
66.'

16584
16591
16609
16622
16634
16647
16659
16672
16684
16691
16109
16122
16134
16141
16159
1611 2
16184
16191
16809
16822
16634
16847
16859
16872
16885
16891
16910
16922
16935
16941

period, plll$ bonus po.nrs.
Power multipliers: Multiply by 5 if 10
Watts or less de input power and
...,n-oommercial main power 'I(lurce or
motor driven generator; multiply by 2
if less t han 200 WallS; multiply by 1 if
ove r 200 Watts up to 1 kW; multiply
by 0 if over 1 kW t-ote - dc power
on SSB is half PEP power).
Bonuses: (only for Class A or 8
stations) 100 poi nts fo r 1()()% emer
gency power ; 100 points for "natural"
powered contact (only one GSO
req 'dl; 50 points lor publ ic relations;
50 poinls for rnessaqe origination for
SCM or SEC; 5 points for each
rT'lll'SSa98 received and re layed during
FD period up to , mll>limum of 50
points; 50 points for completing It

least one GOO on CW via OSCAR .
ENTRIES:
Standard disqualifica tio n rules apply.
All entr ies should be sent to : ARR L.
225 Main Stree t, Newington CT
061 11. Official log and entry lorms
are available from the same address
for an SASE .

NOTE: ARRL policy is not to
n/ea:se inforffliltion on A RRL cont" r5
until pvblication in QST. s..~ this i$
tOO la te for pvblicatkm in 13 Maga
zine, f will conri~ to list rules on alt
ARRL contests bB$ed on the previous
year 's contest rules with referenCff to
the appropriate issue of OST to check
for any changes or updates. All other
contest information will be the latest
~vail~ble at press time. - Bob
WA tSCX

Briefly, the ger'lef"a l rules are as
follows:

The contest is open to stl amateurs
within the ARRL 9I!'Ct ions; fore ign
Slatior\li miIV be contilCted for credit
but are not eligible to compete. Each
ent ry will be classified by type of
operation : Class A _ Club group set
up specificall y for Fie ld Oay opera
t ion operating portable wit hout co rn
mercial power; Class B - Non-club
stat ior\li set up portable without corn 
mercia l power; Class C - Mobile
stat ions: Clilss 0 - F i:o:ed stillions
ll$ing commercial power; Class E 
Fi:o: ed Slat ions using emergency power
for trar\limittef1 and rece ivers.

All entries will further be classified
by the number of transmitters
ut ilized. Class A and 8 stations not
beginning to set up before 1800 GM T
on Satu rday may operate the ent ire
contest period. All others may not
operat e more than 24 hours total.
Each stat ion may be worked once on
each band: voice and CW are oon
sidered different band5 fall voice co n
tiICU are eoqu iw lent and RTTY ~ 001.

Class A, 8 , and C stations may
contact ..yone, but cl;n.ses 0 and E
must contact only Class A, a , or C.
EXCHANGE:
RSlTl and ARRL sect ion or cou ntry.

SCORING:
Phone contacts count 1 point each
and CW contacts count 2 points each.
Fina l score IS sum of GSO points
t imes mult iplie r for highest power
used al any lime dur ing the contest

HAM HELP
I will be glad to help with any

phase of amateur licensing. We t.old
continulOg education claSSl!$ for ham
licer\liing whenever demand warrant s.
Interested part ies are invited to visit
the school's c lub stat ion, or feel free
to call.

Richard Bley WB4GVA
Catawha Valley Technical Inst.

Hickor y NC 28601
11041 321·9124

I would be very happy to be of
a$Sistance 10 any prospect ive ham in
this arel who is in need of help.

David A. Deem WA3ZXI
8 Hawthorne lane

Rosemont PA 1901 0
(2 15) 525-2684

Please add my name to your ham
help list. I wou ld also like to know,'
you know of any clubs in this area.

J. Styan Loofbou r1"oW
PO Box 1237

Mountainside NJ 01092

Wanted : adjustment/installation
instructions for Hy-Gain T H-2 3-band
2 element beam antenna. Believe this
antenna was bui lt about 15 years ago
- it uses blue phenolic traps similar to
"sli m line" traps in 12AVS vertiCill.

Wilham W. Muessig K4FD
3156 Graham Road

Falls Church VA 22042

I would appreciate a manual or a
copy of the schematic diagram of a
Model 103B Hewlett -Packard oscine-

scope. I will be glad 10 pay for copies
and postill}8.

Claude Blakeslee WB6G HZ
C/O Mills Hiltl School
400 Murchison Dri..e

Millbrae CA 94030

Help !

leorwtrd J _V_ na
112 Irvi"", Ave.

Floral Park NY 11001

I'll be glad to he lp newcome rs.

Ron N. Dunniho... WN5MZZ
516 S. Cedar 80:0: 134

Sheth>ck OK, 13858

I need help!

Will i... Cr..ford
1096 Allanta Rd. Lot 0.39

Marietta GA 30060
(404) 424-1473

Tracking the HAMBURGLAR
SWIPED: saE - Linesr Systems ~SB

36, professional type amat eur rad io
transceiver wit h ",sa 36-ACP speaker
and power supp ly. SIn 11128, base
station, br ushed chrome face , black
cabinets . Courier ",COP 50 HL. VHF
monitor radio, hi and 10 band.
Brushed chrome face and knobs, black
body. Courier -" COP 15. VHF auto
matic scanner, hi band. Brushed
chrome face. black bod y. These items
were taken January 26, 1916 fro m
South Fork Electronics Corp_ , 36
Hamplon Road, Southampton NY.

SHANGHAIED : HW-202 transceiver
sin 095 12. Has following crysta ls ,n
sta lled: 01-61, 34194. Had WaOOGF
engraved on outside and inside. Joef
Humpke WBOOGF , 516 Zion sc.
Aurora CO. Taken Marcil 1, 1916
from parking lot of radio station
KLMN.

ROBBED: Standard 826M stn
010230, Cobra 200 sIn 30900140
,no MHz rigl. 80th modified with
type N rf out connec::lors. Conlaet
WA2CSE,516-546·2511.

STOLEN : Clegg FM-21 a s In
21043-1649 taken in Hunt ington,
New York on February 21, 1916.
Also Touchtone pad and tone burst
generator in minibo". Repott to
Suffolk County Police 2nd Precinct or
call Dave Metal W2FTH, home
864-1130, o r business 368-2200.

ABDUCTED: Clegg FM-OX, 2/ 19n6;
Boston, Ma$S. Slide bracket riveted to
to p , s In · 0 5 6 - , Po lice 10
-,, 14 1449314PTH. W82ZSD - Call
201-263-0316. anytime.

FILCHED: Realistic pocket scanner
has SSN 095-42- 1111 eng<iwed on set .

Stolen February 29, 1916 at PPRAA
Swapf"t, Peterson Field CO. Please
notify police dept . or Jam8$ R. Eino lf,
12149 N. Piney Ln. Rd., Parker CO
80134, 303-841·2105.

LOOTED: Icom 230 sIn 240383 1
taken from my car on 2/21 n 6 in
Bellows Falls, Vermont. Anyone using
it lifter t hat date will self destruct!
Tom Abare K1 VNE, 22 Lockwood
Street, Bellows Falls. Vermont 05 101.
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FOR ADDITIONAL IN FORMA T ION
AND RESERVATIONS, WR ITE TO
ARRL NATIONAL CONVENTION ,
clo SLATS COUNCIL
2450 SOUTH aU lTMAN
DENVER. COLORADO 80219

6-Meter TVI ?2-Meter •
O.r boa.tH.! t" in""ovtty boodp... fllte" pro. lde
l3l1uTE ·~OllCf protection fr... '00.1.109 or "dinIng
l ot • • f ere",. ".Uld. tn. ""'t.ur ba>ld • • 1I,.I .. t 1n9
o..un,. ond 10t."....,0 frOOl <_",t.l .1g.. 1o ""11 .
puri f ying your ...t"I"." . nd t n'.do9 o9ilh . t tVI.

Varden Elect ronics Company
.... 7.1 , Jo.hon, Mi ch l g" 4. 204_4'17.717.22"

SUB-MINI *TOUCH TONE ENCODER

S MALL· ONL Y &/l fi D X 1 1/2 W X 2 H
12 DIGIT · QUA LITY PR OD UCT

COMPLETELY SELF CONTAINED
XTAL CONTRO LLED· EASY INSTA LLED

B P LUS . B MINUS AND TONE O UT
GOLD PLA T E D DOUBLE FACED PCB

COMPLET E $ 6 9 .95 owe
COD 20 PE R CEN T DEPOSIT

GA MBER ELECTRONICS
3 400 a eauceeet, Ha rrisb u rg, P A 11111

SHIPPING AN D HAN DL IN G $1 .6 6
PA R es Add Sales Tax -Reg 'I'M AT and T

• • • only $ 29.95

A......_~_ " ".,......." w"'_....._w _.w"" '00 _" _
_ ~" " ..... !W' .."..., .. ...__•
,_ A moO 'M , .... ""' ~". , ••~ "
H"'. " "'w _ ,_ .. ._ ....0 _ _._ ..... ....

Keyer Module
$40

""""A'. ,. 0<> 'A, .. ... oN co" . ,
SST El<ct<oo"", P.O B., I , l . ",ndol. CA 90250

Thisnew,bw-cosl, lw<K:u1ce
keyer mcd.le has IoJI squeeze or IlOfTTl8I opeI'alion. yet
<:taws less If1an anema.. key down I Attach a 9YIfill >Sistoo
batlet'yand b'gett! Has dot, dash and space rreeceee.
use wrth any kBy lever<nl4'i:J15vdc source, WnteOt
cal lOt l>roc:tu'e. (303)794-7234.Dealer irq.oiries n lliled.

lCONTROL SIGNAL CO=~'i;§

SST T-1 RANDOM WIRE ANTEN NA TUNER

G""nleod. #/1pu.P""d •
80 to 6 Mot .., 01", 16O! \ SW! 8.,0,
80111_1' b, I"" , 1 KW leA, "ti ' g

..., M t. 120 It l ovortod· V 0' "od ,o,t.1

C
A•• I1a ~l. i n ii t fo "," 0' .,,_1.0.
(It M K 1~~.9<; ca;h PPO 10 USA

.. (It 8OK'9f ~ I," 100 It B/U fo.~·c.~l o
ood two Pl I S9 162 ,9<; c,," PPD I" U,~,

Uoh",, 1 Rodlo Co . t>e~t Sl r.... , ..id.'" , dd <;~ " I.. t...
8o. /6041 [ I PISO. Tl 1'1926 O.d., di'" t. ~'H.' C" 'ge . ccoptod .
r olop'. "" 1915) S9Z · 191Q l e"d ,t. "".d .,volo•• fo, lo fo"""tioo .

?

385 Main 5t .. Modfo,d MA 02155
Phone: 611·39 5-.8280

Rad io Electronics

TUFTS SERVICE CENTER
Top quality (expensive ) service

Box 530, Chase, B.C. Canada V OE 1 MO

WE CA N HELP WITH INSTALLATIONS
0 0 I T YOURSELF CHECKUP CLINIC

SOdo \ SQect,\oniC~aQe~

We have Crystals ., . Anten nas . . . Books . . , an
incredible amount of stuff. All sorts of ham gear
Accessories .. . want to see slow scan worki ng?

TUfTS

WE HAVE IT IN STOCK ANO WE'RE OPEN . . .
Try your rig out right at the store before you buy ...
take it wi th you. Use it on the way home . . . plug it
in the cigarette lighter socket

WE CARRY E ve r ythin g (except Kenwood ) SO
YOU' LL FIND WHAT YOU WANT. See the latest
hottest ham gear in acti on

OPEN 9AM TO 9PM MONDAY THROUGH SATURDAY!
BankAmericard - Master Charge _ Cash , " too !

Buy by PHONE!

Resistors avai lable in standard values - J.S watt
- 10% 4.51i each, 4 .25ti mult iples of 20 per
value, 4.00i multi ples of 100 per value.
SASE for free pr ice list. "If we don't fist it,
request it, we'll ge t it."
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(specia l package prices for club grou ps)

WITH
10

WATTS
FOR 220 MHz

'1/ ECONOMY LINE

Two New VHF FM
Transceivers at $189.50 Each

FNI-76THE ALL NEW

THE ORIGINAL
'B R I DGE'!

.~.

~

Reads forward power
and SWR

simultaneously.
Handles full legal limit.
Usable 3 thru 150 Mhz.

Small enough for
mobile use.

$21.95
(ADb USb rllR POSTASCl

NlARK-3AND THE

WITH
15

WATTS
FOR 2 METERS

NEW • UNEQUALLED • VALUE
MINIATURE SO LID STAT E

A UNIQUE CAMERA KIT
FEATURING A . . . 100 X 100 BIT

SELF SCANNING CHARGED
COUPLED DEVICE

Ouement Electronics
1000 So. Bascom Ave.

San Jose, Ca 95128
CAliFORNIA RE SIDENTS JDO SALES Tn

.. --
'VII.lCO

CAMERA KIT

SOHRV WE 00 "O T 'UH" 'SH
n' E CASE. TH, UN,'. THE
8A T To HIES <OR SUf'P l YI
ADO 82.00 pOSTACE ANO
HA"Oll NG , PWSWoo 'CIR
A l lIe SOC KETS 10l'TIONA lI

SUPER UNBEUEVAIllE

• WW VOlTAGE SU""'-V I""
9UTE~"'S) . ~~ ~ ,sllOlTS

~el!!l'l _
208 Centerville Road, Lancaster, PA 17603

Toll free sales & services - Phone (80 0) 233-0250
In Pa. call (7 17) 299·7221 (co llect)

Crystals in stoc k only $8.00 per pair installed and ne tted.

Both of these units PROVID E 12 Channels . Individual
trimmers for Receiver and Transmitter crystal Netting
• Big G ear Panel Meter . Superb Receiver . Crisp Gear
Audio on Receive and Transmit . Rugged, Compact,
Attract ive.

Call toll free
today for descriptive literature

or to order any Clegg products.

USED FOR CH"'RAC·
TER RECOONlfiON
FO R COMPUTEIIS
WITHEXTERNAL
CIRC UITS

IjIAY at: USED
WITH AM.-.TElIR
I'l,lOIO FOR VIDEO

M-. V 8£ USED IN
-. V-.CUUM, UN
D£A WU EA. IlIGH
-.LTrtuDE, -.ND
IN M-.GNETIC
ENVIRDNMENT
BEC-.USE TtiERE
.SNO HIGH
VDL T-.GEOR
....a NETle
DEFLECTION

W.SUP....V All
SH~ICONOUCTORS,

BOARDS, OATA SHEETS,
D< ~GR~MS, R.SlSH)OlS
ANOCAP/<ClTQRS

• St"NSITM TO ""I'lA RED '"we II AS \IISIBI.£LIGHT

• ....'""uSED."" ..
SOAVE........::. WID! ..... ".
~.~

• EXC£u.fNHOA SU NO"'O
SOAVEIUA"'" wORl< BfC"'-'Sf
0#' ITS LLHT WElG«t~
Std..... SIlE

• ' u. COM"Ol'tENTS "OONTED
ON TWOP""""'-U'LJ" H'
SNJI.E SUO 8OA>O:IS TOT'"
WE"HT u>;OEA 2 lElS

• ..~y ........Cl 6V O'E RSON
WITH sc- TECH"': ...

EX""RIE""'" '·6""8

-.

INCLUDES THE FOLLOWING
UNIQUE FE.-.TURES, ,

FOUND IN FAR MORE
EXPENSIVE CAMERAS
~"'V"'ILABLE
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Looking West

'rom page 25

your problem and o lfel' simple a m
cre te su ggest ions to wards find ing a
quick solut ion. Most of aU, he is
dedicated to uniting the diverse
fa ct ions and ge o gr a phic areas
adm iniu ered by SeRA and thereb y to
building SeRA into an organization
that will serve the needs of a ll m em
ben liS well as t hose who are now
l'lOn-mernber1 operat ing unsanctioned.
uncoordinated sY5tems. H;sgoal seems
10 be one of " Pl'omot ing (X)()rdination
through promoting fTiendship ,"

He has already taken some affirma
tive steps in that direction including
dividing the elCining technica l com
mittee, heart of SCR A. into two
sub-committees. Staffed by t he best
e ltpert ise he could muster. tbose in
volved with the development of two
meters ad minister t he affai rs of two
meters, and in a like manner, those
involved in 220 MHz are dete rmining
t he fu t ure of that band. The be st
experts of ea ch are working toward a
bright future for each.

" Why do this?" you may ask.
Simply, who knows more about 220
MHz tha n those pioneering it at t his
time? If growth and deYelopment of
that band are to;woid all tbe pitfa lls
and he3dache1 that befel l the growth
of 2 meters, tnen it must have tne
proper guidance. Fred Deeg K6AEH
of WR6 AFM is head of tne 220 task
force sub-committee that will oversee
this development.

At present, Bob himself is heading
up t he two meter sub-committee (I

told you he was the kind of person
tha t indeed does get invotvedl, and
has gotten hold of some o f the Iirest
talent in the two-way communication
industry, who also happen to be ama
teu rs concerned with tne posmee
growth of VHF, to serve on this
commfttee. I have already noted t he
~rt that Jim Hendershot wi ll play,
and in addition to Jim, you will find
such people as Ray Vonnuman
K6PUW, Nea l McKie WA6KLA, and a
myriad of ctbers selected for their
t e c h n ica l abil ity and overall
knowledge o f the problems of the
geographic areas tney represent .

The basic pu rpose and intent of
SCRA has not changed. It is still the
same organ izatio n that started fou r
yea rs ago to iron out the mess t hat
was two meters in Soutnern California
before its amval. People like Dick
Flanagan. Skip Clark, and Bill Car
penter have taken it from its very
infanc y to where it is now. In the
proee'llS, much was accomplished, and
at the same time many mislakes were
1TIIde. From these mistakes, though,
has come possibly tne most viable of
all coordinat ing organizations to be
found anywhere in the nation, one
tnat I personally fee l proud to
support. SCRA learned from its
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mistakes, was never too proud to
admit that they were made, and has
used this accumulat ed knowledge to
benefit t he enti re Southern California
FM communi ty. Now with a b road
based new d irectorship, th is organiza
tion is again out to conquer new
horizons and faces t he lutu re hoping
to bring more constructive coordina
t ion to tne SoYthland. All they ask is
t he continued support of those who
have worked to build tne organi za
tion, and more important, the support
of those who intend to work toward
fUlure development 01 two and 220.
Maybe tne term " pirate repeater" will
seen be a t hing of W pas! here in the
SoYthland. It's a good goal to work
towards .

This then brings us to another
impor tant topic, bu t also brings a
problem fo r yours truly. It involves a
coordinated repeater facing mtee
terence from the users of an uncoor
dinated system t hat t oo k up operation
on the same channel pai r. " Why
tnen:' you may ask , " should this
cause o ld ' IT F' a problem?" Well,
you see, I happen to be involved with
one o f tne two systelM in the contro
versy lthe coordinated one, th¥lk
fully ) and am therefore torn between
my outlook as a repeater user and
ma inta ining my o-edibility in th is
column.

Therefore. I hope that the tcucw
ing is a $Olution to my dilemma, and
one t hat meets with your approval.
Rather than personally commenting
on the mat te r, I am wri ti ng to the
licensees of WR6A BB - PARC, l o s
Angeles {coord inated). and WR6AF R
- Juniper Hill s Iunsencnonedl. I will
publish the response of both unedited.
I will also publish the final report of
the SCRA techn ica l committee and
thereby permit you to make your own
jud<plel'llS and f ind your own conclu
~ns.

A1 a member of the board of
d irectors of the Pa lisades Amateur
Radio Club, owners 01 WR6ABB, and
a control station lor that system, my
personal views on the mailer mU$l
remain mine, and I hope thaI the
method I haY{! chosen to repor t o n
this meets with your approval a nd
more important, that it thereby
permiU me to reta in my credibility in
your eyes. Believe me, it is a very
tough position to f ind oneself in and I
hope you never face tte same
problem .

As usua l, __ have run out o f space
before running out of topics.. No, __
didn't forget our Guatemala wra~up,

t ne complete AJP story, the lat est in
public relations , and a myriad of other
things_ At lean you know we will have
some goodies fo r you next month, See
you tnen.

NOTE : Tbe Pottstown Area Repeater
Team Hamfest and Flea Market , to
hilve been held on May 23 as lin ed on
page 128 of our MaV issue, has been
canceled .

DULUTH MN
MAY 8

The Twin Ports FM Club swapfest
will be betd May 8 lrom 11 am to 3
pm at the Fi rst Methodi$l Church , 6th
Ave Eest and Mesaba Ave , Duluth
MN. Talk-in 34194. Advance regiwa·
t io n $1, at the door $1.25, booth
space $.75. Write WAGBJY fo r more
information.

SEABROO K NH
MAY B

Tne Hosstraden Third Annual Ta il
gate Swap1est will be he ld Saturday,
May 8, at 11 am at Addams' Cam~
ground, Route 266, Seabrook NH off
Route 95 at the Mass-NH border .
Admission 75C, dea lers included, no
commissions or percentages. E>o; cess
reven ues benefit March of Dimes birth
defec ts campaign, FM clinic sponsored
by Sadd leback Repeater Associat ion.
Talk-in ,52, .40-00 , and /o r 3940 kHl ,
II any questions, SASE to WA1IVB,
Bo>o; 32, Cornish , Maine 04020.

GREEN BAY WI
MAY 8

The Green Bay Mike and Key
Oub's Electronic Hobby Swap will be
betd on Saturday , May 8, 1976 from
OBOO to 1600 at tne Army National
Guard Building, 8(X) N. Military Av.,
Green Bay WI . Talk-in on 146.94. One
dollar at the door, l OCilted on
Business 41 . Easy to find.

COLUMBUS GA
MAY B·9

The Columbus Amateu r Radio Club
(Georgia) is hold ing its annua l Ham
fest on Saturday and Sunday, May 8
and 9th. The hamfest will be at the
Fine Arts Building, Columbus Muni·
apal Fairgrounds, Columbus, Georgia.
F o r fu rther information contact
Dennis Hand, J r , K41CR, Route 1,
Box 172A. Cataula GA 31804_

FORT WALTON BEACH n,
MAY9

The Playground Amateur Radio
Club will hold its Si>o;th Annua l Swa~
fest Sunday, May 9,1 976. from Bam
unt il 4 pm at the Fort Walton Beach
Fa ir ground s , Registration $1.50
advance - $2 at door. Free swap
tables. For hotel and o ther inlorma·
tion write: Swapfest Committee, PO
Bo>o; 873, Fort Walton Beach F l
32548.

SOUTH CAROLINA
BICENTENNIAL

AMATEUR RADIO WEEK
MAY 10-16

South Caro lina State Governor
James B. Edwards, has issued a pro
clamation declaring May 10th through
May 16th. 1976 as Bicentennial Ama-

reo r Radio Week for South Carolina_
He encourages all amateu r radio clubs
in the stere to take part in this
activl ty. The Holiday VHF Society of
o.arleston will be operating a special
events station " AA4SC' dIKing the
14th, 15th, and 16th of May from the
Gover-nor's Mansion in Columbia,
South Carolina . Th is special stati.on
will operate CW/SSB on 10 t hrough
80 meters, FM on 2 meters. and 2
me t e r- l 0 mete r Oscar satellite
co mmunications. A special com
memorative certificate wi ll be made
avai la ble to stencns making co ntact
with AA4SC.

WEST LIBERTY OH
MAY 16

The Champaign logan Amateur
Radio Club is holding its 6th Anf'l.lal
Flea Market and Auction on May 16,
1976 starting at 12 pm at the West
Wbeny LJons Park at West liberty,
Ohio. Free admission, t runk sales and
tables $ 1.00, door prizes. Talk·in o n
146.52 and 146,1 3n 3.

JAFFREY NH
MAY 15

The l st Annual Fly In and Flea
Market will be held Saturday. May 15,
1976 at the Ja ffrey Municipal Airport
lSilver Ranch) in Jaffrey, New Ham~

shire, 73 Magazine will host the event.
Picnic facilit ies, food stand, great ice
cream, horseback riding available at
Silver Ranch stables across the road
from W a irport 1200 yds l. Plenty of
hangar space for e>o;hibitors, etc. Come
one - come all - if you can't fly 
drive - but get bere. Jalfrey is 6 mi les
south of Peterborough o n U.s. Rte.
202.

EVANSVillE IN
MAY 16

The Ann ua l Evansville Hamlest will
be held Sunday, May 16th, 1976 at
the Vanderburgh Co. 4 H Center (8

miles north 01 Evansville on Highway
411. Large indoor flea market area,
displays , grand prize (HR2MS), door
prizes, and auct ion sponsored by the
Tri-State Amateur Radio Society.
l unch will be ava ilable and admission
is free. Ta lk·in on 147.75/.15 and
146.52/.52. For more info and grand
prize tickets COntact: To m Dick
WA9QDZ, 265 1 Wayside Drive,
Evansville IN 4 771 1, lB12l 476-2168
or Randy Riggs WB9RDS, 1552 Keck
Ave., Evansville IN 4771 1, (B12)
464-311 1.

ROCHE STER NY
MAY 21-23

The 43rd Annual Ro<:hester Ham
fest , now combined with the New
York State AR Rl Convention, will be
neld the week.end 01 May 21·23, at
tee Monroe County Fairgrounds, near
Rochester NY . Regist ration in
advance (by May 151 ;s S3_50; at gate
54. Banquet t idets are $8.50. Un
limited outdoor Ilea market space is
available at $ 1 per parking space.
Indoor f lea marke t space, available by



advance order o nly, is $5 per tab le.
Ticket oeoers and informat iCWl reo
QUl:"StS should go 10: R0che5ter Ham
fe-st, s ex 1388, R0che5ter NY 14603.

LAKE DEL TON WI
MAY 22

The Yellow Th under Amateur
Rad io Club will sponsor their 6th
annua l hamfe1t CWl Sat....day. May 22.
1976 at the Dell View Hotel in Lake
Delton, Wi$CXHl$jn. $taning at 10 am.
Meet jng$ and eYem$ include: $Wap
$hOP. OX. VHF . RTTY . MARS.
ARPSC. hidden transm itter h unt ,
lad ie$ aet ivitie$, liar$ contest and an
evening banquet with ente.-u inment
in clu ding something new: " The
Kitchen Maid$," Grand prile:
Re<)tI'1Cy HR2-B. Admission $7 in
advance or $1.50 at the door , 1$ 1,50
or $2.00 without the banquet.) For
further informat ion ccmect Kenneth
A. Ebeete- K9GSC, 822 Wauona
Trail. Ponage WI 53901 ,

PORTL AND ME
MAY 22

The Port land Amateur Wireless
Association ..... ill hold an auction and
dinner at the Portland, Maine,
Ramada Inn, 1230 Congress Street
(jU$t off 1295 hit 5) o n Saturday,
May 22. Auct io n .....ill start at 10 am .
Din ner .....ill sta-t at 6:30 pm. For
more information co ntact Mart in
Feeney Kl0YB, 38 Ho .....ard Street,
Por tland ME 04 101. Phone (201)
775-2214.

SANDUSKY OH
MAY 23

The Vacationland Hamfest .....ill be
held on Sunday, May 23, 1916 at the
Erie County Fai rgrounds from day·
break till 3 pm. Featuring - free
campi"3 Saturday night , free transpor·
tation to Cedar Point ferry boat dock.
Bring the fam ily and let them vi$it the
greate-st amusement park in the U.S.A.
Plemy of flea market tables. dealers
welcome, 8aaes for trunk $.ales. ht
grand pr ile: 1200 Wan ac gamline
generator. Ticket5 are $1 .50 in
advance - $2 at galt . Flea market
veh icles Sl each. For furt her info rma
t ion or reserva t ions write : E.ARS.,
PO Bo", 2037, Sandusky , Ohio 44810 .
Call in o n 52-52.

WILMINGTON DE
MAY 23

The Eastern Shore o f Mary land
Hamf~ (second annua l!, $pOn$Ofed
by the Easton Amateur Rad io
Society, will be held on May 23, 1916

rain o r shine from 10 am to 4 pm.
Th i$ will be the only bamtest th is Y\'ar
o n the eastern shore of Maryland or
Delaware, south of Wi lm ington.
Located 5 m ilf$ north of Easton.
Maryland o n Rt . ., 50 at the Ta lbot
Co. Agr iculture Center. From 8alto
Wash. go across the Chesapeake Bay
8ridge a nd stay on Rt. 50 fo r appro",i
mate ly % hour after crossing the
bridge. There wi ll be ha mfest 5igns
and talk -In on 52 and 94 5imple", and
on 146.44f).141.045 repeater lCam·
br idge l. Plenty of tables and chai r$
provided and reasonably priced food
and drinks and loa of room and tables
for ta ilgaten. $2 admission and $2
tailgate. For info contact : Ti m
~kins K3RUO. PO Bo", 805. Cam·
br idge MO 216t 3 lJ(1) 228-8534.

WABASH IN
MAY 23

Th e Wabash County Amateur
Radio Club will hold their 8th Annual
Hamtest Sunday, May 23, 1916 at the
4-H Fairgrounds in Wabash . Ind iana.
The hamfest will be held rain o r shin(!.
There will be a large flea market (no
ta ble or set up charge), technical
forums, bingo for the XYLs, f ree
overnight camping with ac hookup,
and plen ty of parking. Lots of good
food at reasonable prices, Admissio n
is $1.50 fo r advance ticket s, $2 at
gate. For more informat ion or
advanced tickets write to Bob Mi ning,
663 North Spring Street, Wabash,
Indiana 46992.

KNOXVILLE TN
MAY 29 -30

The Radio Amateur Club of Kno ", ·
ville .....ill hold its annual Greater
Kno",ville Hamfest on May 29 and
30th at the National Guard Armory,
3330 Sutherland Ave., N.w. Activities
will include an indoor and outdoor
flea market . Door admission 51 and a
chance for a door prile. Tab les and
$pj1lce rental lor indoor flea market
will be 52.50 per tab le . There will be a
banquet o n the 29th a t 8 pm at
Howard Johnson'$, West To'Ml at $6
per person. Ta lk·in o n 16 fl6 - 34/94
and 3980. More information by SASE
fro m Edward L Melton W84JGF, 749
Elkmont Rd .. Concord TN 37922.

BURLI NGTON KY
MAY JO

The Ken tucky Ham·O-Ra ma will be
held Sunday, May JO, 1916 1Memorial
Oily weekendl at 80CWle County Fa ir
grou nds, 8urlinyton, Kentucky. Ten
minutes $OUt h 01 Cincinnati, Ohio

near 1-15. Pr izes, forums, XYL pro
gram, e",hib,,, and flea market.
Tickets 51.50 advance. For more
informatio n contact : NKARC, PO
Bo", 31 , Fort Mitchell, Kentucky
4t017.

TRENTON TN
MAY 30

The Humboldt ARC Hamfest w ill
be he ld Sunday, May 30 at Shady
Acre$ City Park in Trenton TN. Flea
market, lad ie$ act ivities, playground.
Contact Ed Holmes W4IGW, 501 N.
18th Ave.. Humboldt TN 38343.

VI NTON VA
MAY 30

The Roanoke Valley Amateur
RadIO Club i1 $pOOsoring the ir Annual
Hamfl'$t to be held at the VintCWl War
Memor ial, Vin ton VA on Sunday.
May 30, 1916. Regi$lfat ion will be
from 7 am unt il 9 am and the Hamfest
and Flea Market will be from 9 am to
3 pm . RegiWation fee : $1 .50 ea..
41S5. T, lk·;n frequencies on 2 meter$
w ill be 34194. 28188, 38198, and 94
d irect .

Ft.USHING NY
JUNE 5

The Third Annual Hall o f Science
Radio Club auct ion and flea market
will be held Sat....day. June 5 at
Wor ld'$ Fairgro unds, Flushing, L.I.
Admission $1 .00, seuers $2.00. No
sellers commi$$ion but 10% lee on
au ction ed item$. Zoo. boating,
children '$ farm, art and science
mu5tum$ adjacent . Field Day goodies
galore. Fo r more information wri te:
Box 1032, Flush ing NY 11352 .

WINFIELD PA
JUNE 6

T he penn . Central Bicentenn ial
Hamfest will be held Sunday, June 6
at the Union Township Volu nteer
Firegrounds. Winf ie ld PA, 11 miles
south of 1-80 on Route 15. Contests,
auction. flea market - start at noon.
Reqistration $2; XYL, children free,
free par king . Contact W3GPR.

HUNTINGTON WV
JUN E 6

The Tri-State Amateur Rad,o Asso
ciation lTARA) 14th Annual Hamfest
will be held Sunday, J une 6th at
11:30 am at Camden Park, Rt . 60
Wen , Hunt ington WV, Talk·in
W8VA/8 146.04·.64, , 16·.16. and
.34'.94, For more inlormat ion and
t icket$ write to: TARA, PO Bo.
1295, Hunt ington WV 25115.

BELL EVILLE MI
JUNE 6

The Southeastern M,chigan Ama
leur Radio Hamlest wi ll be held Sun
day , June 6, 1976, fro m 6 am ti ll 4
pm, at the Wayne County Fa ir·
gr ounds. Belleville. Michigan. 20
mi nutes from Detroit. 10 m inute
from Ann Arbor . 194 at Belleville
Road E",it. Featur ing : Indoor uhibjt5,

$.....ap and shop, t run k seres. food and
refreshments, camping space adjacen t
to fa irgrou nds available at a nominal
free, and hotel and motel reservations
.....ill be available. 5 major prizes.
Tic kets 52 advance, 52.50 at gate. For
more informat io n and ticket5 write
to : Hamfest . 80'" 1976. Belleville MI
4811 1. Talk-in 31/91 rpt - 52 $im
pie",. Sponsored by : A.RR.O.W.
Repeater Inc., WR8AOH.

OLD WEST8URY NY
JUNE 6

The Electronic F lea Market span·
sored by L.I. Mobile Amateur Radio
Club (LlMARCI will be he ld Sunday,
June 6, 1976 hom 9am to 4 pm (rain
date: June 20) at the N.Y. Institute of
Technology. Rte. 25A and Whitney
Lane. Admission 51 per buyer; 52 per
space se ller. For additional informa
tion ca ll W2KPQ (516) 938-5661 .
Talk-in on 25/85.

MANASSAS VA
JUNE 6

The Ole Virginia Hams ARC. is
sponsor ing it$ second annual Mid
Atlantic area "Quality" Hamfest for
Sunday, Juee 6, 1976, at the Prince
William Coumy Fairground$, Route
234, % mi le south of Manassas, Va.
Directions, take 1-95 to Route 234 at
Dumfrie$, ve., or 1·66 to the Manassas
exit, then $OUth on Route 234.
Talk·in on 146.3 7·9 7. 147.84-24 and
146-52 simplex. Featur ing - large
di$play and e",hibit area, electronic
flea markel, and door prizes. For
more informa tion and advanced regis
trafons write to: WA4GVX, 1108
Sharp Drive, Wood bridge VA 22 19 1.

PISCATAWAY NJ
JUNE 6

The Tri-Co unty Radio Assoc iat ion
roc.. flea ma rket .....ill be he ld June 6,
19 76 at Nic k's Grove, 318 William
Street, Ptscata .....ay NJ. Opens at 10
am, ad mission $1, tables $4, half
tables $2. Door prizes. Talk·in 146, 52,
141.855/147.255. For fu rther infor ·
mation call (20 1) 725·0118 o r (2{) 11
752·4301 or write: PO 80'" 41 2,
Scotch Pla ins NJ 01076.

PRINCETON IL
JUNE 6

The Starved Rock Radio Club Ham·
fest will be held June 6 at the Bureau
County F a irgro u nd s, Princeton,
lIIinoi$, ser-e place 01$ last year. Free
coffee and doughnut5 hom 10 to
10:30 am. Camping and trailer $pj1lce
on a fint come first served OO$i$lor a
nomina l fee. Officia l dedicat ion of
Starved Rock Repeater by AR RL
official$_ Advance registrat ion, $1.50
unti l May 20, after that/o r at gate
$2.00. For more complele info rma
tion, motel Hst, maps , etc., furni$h
long SASE . For reply, _ ite : Starved
Rock Radio Club W9MKS, RFO . 1,
ao", 171 , Oglesby IL 61348. (8 15)
661·461 4 .

SIOUX FALLS SO
JUNE 12·13

The Siou", Fall$ Amateur Radio
Club, Inc. and the Siou", VOlney
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Repeater Auociation. Inc. will hold
tne 19 76 South Dakota Ham Picnic in
Sioyx Faits on June 12 and 13 "lne
Sioux Empire Fairgrounds on Sioull
Falls' ~ side. % mile east of tnter
state 29 and tne 12th Streetotf ramp
- follow tne "QSY" si'T's. A talk· in
will be on 3950 kHz by t he
S.F.A.R C. Club sta t ion, W!JZWY.
Members o f the S.V. RA. will provide
infOfmation and assistance on the
WR0A CK lana repeal er . For further
information. please send an SASE to
Sioux Faits Amateur Radio Club. PO
Boll 91 , Sioux Falls SO 5710 1.

ATlANTA GA
JUNE 12-1 3

The ARRL Soctbeastern D,vision
Convention and tbe Atlanta Ham
Fest ival 19 76 will be neld on J u ne
12·13t h at Dunfey's Royal Coach
Motor Ho te l, 1·75 at Ho well Mill
Road. Atlanta GA . Special Ham
Festival rates of $16 single, $2 1
double are in effect. Ind ividua l regis
tration is 53 In advance. S4 at door;
family registration $5 in advance, S6
al door. Flea markel spac;n (out·
doors) are 55 each, first come, lirS!
served. For more information and
pre-registration forms, write: Atlanta
HamF est ival 1976,53 Old Stone Mill
Road. Marietta GA 30062 or tele
phone area 1404) 971-HAMS day or
night.

WILLOW SPR INGS IL
JUNE 13

The 19 th Annual ABC Hamfest will

be neld Sunday, June 13 . 19 76 span
soeed by the Sill Meter Club of
Chicago, Inc. located sout~ 01
O1icago at Santa Fe Park. 91st and
Wolf Road, Willow Springs I L
Advance regist ration 5 1.SO; at the
gale $2.00. Large swap row. p icn ic
grounds, AFMARS meeting, re fresh
ments, Advance t icke ts from Don
Marquardt K9S0A, PO BOll 79, Lyons
IL 60534 or any club member, Ta lk-in
on 146,94 FM or WR9ABC 37·97
{PL2AI.

GRANITE CITY IL
JUNE 13

The Egyptian RadIO Club. Inc.,
W9AIU Hamfest will be neld Sunday,
June 13, 19 76 at the club hOY!lf!
located nor th of Granil e Cit y, Illino is.
% mile sou th of the Old Cha in o f
Rocks Canal Brid ge. Swapper Row,
games for the kiddies, lunch served.
cold drinks, ladies' whi te e lel)hant sale
and Bingo. Talk-in on AF9ACA
146.76, Admission free.

ARNOLD MO
JUNE 13

The Maryland Mobi!eers Amateur
Radio Club will hold its Sixth Annual
Hamlesl on Sunday, June 13. 1976 at
Anne Arunde l Communily College,
Arnold, Maryla nd, Gates open at 9
am. Registration: $2. Ta ilgaters : $3
plus registrat ion fee . Drawings to be
held at 3 pm. F irst prize: 5200
Savings Bond. Talk·ins on 146.10/.70
- 146.52 - 146.16f.76.

AKRON OH
JUNE 20

The Goodyear Amateur Radio Oub
WA8UXP of Akron, Ohio will hold
tne" 9th Annua l Fatners' Day (Ham·
lest Picnic!. on June 20, 1976, at
Wingfoot lake Park loca ted east 0 1
Akro n. Ohio. one mile west 0 1
Suffie ld, Ohio. on County Rd. #87
and near County Rd, #4 3. Huge flea
mar ket, di spla ys. swap and shop,
prizes on t he hou r, picnic tabl es avail
able. Adul l and children's play area all
day. Join us for an enjoyable day of
entertainment. Hours: 10 am to 6 pm.
Family admission $2 prepaid; 52.SO a-t
gate. For details, tickets, map and
program, _ile to Floyd T. Gilbert
WB8A LK. 1 976 Newdale Ave.,
Akron, Ohio 44320.

DUNSE ITH NO
JU LY 10-11

The 13th Annu al Internat ional
Hamfest is scheduled for J u ly 10 and
11. 19 76 at the International Peace
Garden between Dunsei lh. North
Dakota and Boiwevain, Manitoba.
Many prizes to be won. For mo~

infOfmation ......«e: Craig R. Schmidt
WB0GFZ. Co-Chairman. 19 76 Ham
fest, Reed Hall : 302, North Dakota
Stale University, Fargo ND 58102.

TERRE HAUTE IN
JU LY 18

Tu rkey Run Hamfest has MOVE DI
New location is the Vigo Countv
Fairgrounds on H i~way 41 just
South of Terre Hau te. There will be

prizes galore, lots 01 flea market space:
under a roof. XYL Bingo. and plenty
of (lVemi~t camping will be ~ailable.

Presale tickeu are ilVililable 4 for $5 or
51.75 ea. At the gate 3 for 55 or 52
ea. For further inlormalion or tickets
write to Wabash Valley Amateur
Radio AsSf)" P.O. Box 8 1, Terre
Haute IN 4 7808,

CANTON OH
JULY 25

The 'ruscc Ama teur Radio Club
and the Canton Amateur Radio Clubs
are holding their Second Ha ll of Fame
Hamfest on July 25, 1976. It will be
neld at the Slark County Fairgroynds.
Canton, Ohio. This ~end. by the
way, is tbe weekend of tbe National
Pro Footba ll Hall o f Fame Football
Game and Parade.

MENA AR
SEPT 4-5

The Queen Wilhelmina Hamlest.
1976 IS SlIlurday and Sunday.
September 4 and 5, at Queen Wil
nelmina State Park, Rich Mountain.
Mena. Arkansas. Excellent ICCOfllffiO

dations and food at the newly re
stored historic Oueen Wilhelmina
Castle. Door prizes hour ly. grand
prize, new equipment displays, flea
market, camping area with utilities
and rest rooms. amuseme nts lor har·
monics. Talk-in 146.52. For more
information _ite WB5CXX, P.O. Box
5191, Texarkana TX or phone l2141
838-0625.

be my guest
how th ings are go ing (and gett ing th is
d irect ly from those chosen by us to
represent us}. If you lived thro ugh the
years of 18803 (you can see that
repeaters and FM are my special
interest) and never want to see a
repeat of lhings such as this, tnen an
ongoing dialogue on a nalional level
between the Commission and the ama·
teur community is essential.

F,nally, it is important to let the
Directors of the League know what
our wants and desires are, so tha I they
can be directed to wor k toward these
goa ls. At the same time, they too
might have ideas on the same subjects
that they wish to put forth to us. For
this reason. a direct dIalogue between
the ARRL Board 01 Directors and this
top drawer ecrrm.nee must also ellist.
While some may not believe It, in t he
past lew years there has been a
marked shIft within the League
management toward listening to and
actIng upon the many dIverse needs of
the amaleur communi ty. Ho wever.
they can only act il input is provided,
and for that reason a d irect liaison
be tween the two ;s mandatory, It was
seeIng this change begin that gave rise
to my decision 10 join the AR Rl 
and, hopefully, help tester its con,
linuanoe.

considered: therefore, at thiS level,
inputs Irom them must else be
solicited and carefully analyzed.
InpuU Irom other nations and the
technology being developed by lnem
might not be bad to know, and an
open ,nvltatlon to a representatIve
from Europe or another part of the
world coold go a long way in
cementing relations between us. We
might just learn a little from thei r
wor k. Th ink I am kidd ing? Just look
at the latest 73 World Atlas of Re
peaters. They' re right in there with us.

It would be important to uS to
develop an ongo....g and open dialogue
with the Federal Communications
Commission. and a repre!ientative 01
the Amateur and Citizens Div'sion
should be ,,-,,-,ted to attend everyone
01 these meetll'qS. With derll9ulallOn
now a reahly , It is verv important for
Ihem 10 know that we are willing and
able to be the self directing service
that we want to be and that we have
developed the necessary structure to
,nsu re this. By invi ting both their
participation and comment at such
meetings, we can help tester ttus
deregulation neoo, since they will
then be gett,ng regular feedback on

Bi ll Pasternak WA6 1T F
14725 TItus St. ", 4
Panorama City CA 9 1402

you happen to live. If II'S in an area
WIth a limited number 01 amateurs
and Iomiled VHF activity, the answer
IS no. However , tbe majority of Ihis
operation IS concentrated In large and
crowded urb-an areas, and in some
places we are beginning to step on one
aflOther's toes, This can onl y lead to
dissension within our ranks. unless we
do somethIng now. If this is to be the
case. we must be farsighted enough 10
give all involved some voice, and must
be democratic about the way _
handle such an effort . We must fIOl
appoint from outside but riilther be
left free to determine our own de"IOy
through due democratic process. What
you have Just been presenled is. I
hope, a Hue "Representative Oemo·
cratic Republic" with which to begin
preparing for the futu re.

In closing, let me pose the follow
ing. For many a moon we hollered for
deregulatIon so that we would be tree
10 ccnuece bu,lding toward II free and
viable amateur radio community. The
Commission has now started to grant
our rEQuests, so I only asl< if _ are
prepared to meet and accept both tne
challenge and obligation that this puts
before us, Individua lly we cannot do
it alone. but collectively, on a volun
tary basis, the future can be brigh t
and fruitful,

Your comments, and ideas and
recommendations are gratefully
accepted,

the w o r ld
So there yo u have it: a vo lunta ry

coordination plan that encompasses
all interested a mateurs, provides 'or
rre needs of all modes and all special
interests, is lotally elective in nature,
and oilers the possibilities of inter ·
national ties. A pipe dream you say;
maybe so. but with a little work and
comm,tment on the part of each
,ndividual amateur. It or somethIng
SImilar can be a rea lity . I do not otter
this as a solulion 10 tho problems thal
plague us now or tha t will plague us in
t he fut ure, but retbe r as a starting
point fro m which to build. Let's
exchange ide as and come up with a
plan tha t not only will benefit us now.
but also will never becorre obsolele in
lne fu lure_

ThIS leaves us WIth lWO questIOns
(per.....PS many Olners, but these two
seem key). Where did I gel thIS idea?
And, is it really all that necessary7
The where is easy : It is nothing more
than the ideas 01 many amateurs wilh
whom I have spoken who are con

cerned about the fut ure . All that I
have done is ta ke their views and my
own and colla te them IO tO some viable
form - some starting point Irom
which to build. But is it necessary to
do so? At th is momenl . the answer is
yes and no. depending upon where

a r oun dfromviewsvisiting
from page 78
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BO X 301 . 415 KA Y AVE.
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UNIVlRSAl
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volts - ohms - rnA
Accuracies to .01%

you can.
The all new- ETK (Electronic Touch
Keyerl stores your instructions, then
sends perfect code from memory or
cuits ... 7 to 55 words per minute .. .
mode con trols (tune, spacing off, auto ]
... speaker wi level control . . . dot 
dash LED lights .. . all new clock circuits
min im izing long first cycle . . . 17 in 
tegrated circuits. Inqu irie s invited

for on~ 145.00

~
lindud<>s instruction bookl
Order direct from:

Co. P.O. Box 11 25""""= Ken!. Washington 98031
Instruction Book 1.00

Send for special offer on meter kits.

RO'O-KI'~
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HBI eXPEOITION

THEY 'LL BE THERE

Are you foHowing us around' Last
summer, JUS! after we opened a C8
shop, you came up with a ham v.no
suggested us amateurs open CB shops,
Now comes your Ap ril issue - asking
a bout CB bootleggers on 10 and 15.
Ro n IW5SUH) and I IWN5 PKEI also
$ell and service ha m equipment. Side
band ha s prOllen fasc inat ing fo r some
01 our CB customers, ancl since we
keep ham equipment on displ"y , they
ask about It, also.

Wi th t his group, Ron has made it so
inleresting thai they '"",, started NOI/ice
classes. Last night we had 18 mem bers
in the c lass. Pretty good for alarmi ng
co mmun ity of 2400, don 't yo u agree?
Some of these CBers dr ive 60 miles
one way lor this class.

The answer~ Make it sound and be
interesting - start explaining, and
take t ime to convert them.

As I'm wn\lng t his, one 01 our
students is reillding your emce. He
says, " Tell them I agree - let's keep
those of us who don' t know anything
off unti l we do kno w what we're
supposed to kno w,"

We've met with so much more
interest from these more·intrigued
CBers than we have from the general
public. Can we hams look at the CBef1
as. a "eaturel resocrce," waItIng to be
tapped'

look lor our students in the ' 77
callbook. They'll be the re '

Caro l Gamel WN5PKE
Checo tah O K

PleN! be advised that the Wie~

tJ,)den Amateur Radio Club is plan
n ing an H8G e "pedition. Dates are
fro m 26 May 76 through 2 June 76 .
We wi ll be using an H80 ca ll as a club
ca ll.

The banos worked w ill include t he
following : 80, 40, 20, 15, 10 and 2
meters. Frequencies to be used are not
firm and we do plan to operate in t he
Novice portion of the bands.

OS L will be via the Geormaro DARC
.nd DA10M, o r as given during aso.

Dennis F, Miller WB5KEAfDA10M
APONY

your new format for 73 Magazine .
Dollar for dollar it is sl ill the best
radio m3lJilllne around. Keep up the
goood worl<. . I really enjoy reading your
edi torialS, liS they sometimes step on
toes that need to be stepped on.

I o perat e CB here as well as ham
rlld io, and I f ind most of t he people
here in this area very conscious of
proper procedure and ident ,fication
with the proper callsign as issued by
the FCC. Not "II of us CBers are bad. I
hirve been a licensed ham for 16 years
and havt! ll)UncI a use for bolh ham
radio and CB radiO in my personal and
professional lile.

Billy L. Nielsen WB4APC
Radcl iff KY

1 1

TRUSTEE: li~!UO~

JOHN KIENZLE

DOLLAR FOR DOLLAR

Thought I would drop you a li ne
and let yo u know that I really enjoy

Your new format has certainly
improved the appearance of 73 Maga·
nne and made for much easier read ing
wit h the larger pri nt, CongraUI

I would like to hear from any of
you r readers who are ham aperalon
and former members of the Lone
Scouts of America.

August Karvonen K8HHZ
Mass MI 49948

1 1

radio operator Joseph Battaglia
W820EH of Schene<:tady , who's been
on the air since 191 B_ Joe showed his
equi!,",ent to students Geoff Schad,
Bob Porter , AI Fer re ira, Scot! Van
Nederynen and Jim Zalinka, who
accompanied me on the visit , Joe was
part icu larlv proud to show how he
resto res old rad io equipment and
exoeruneus with new aoreooas, both
priled amateur rad io skills.

Maple Hill High's radio station a nd
program have recently been reoog
niled by two na t;onal ama teur rad io
magalines, CST and CO.

John Kienlle WA2UON
Cast leton NY

I SAD PARAGRA PH I I I
OK, here " is. Yo ur sad paragraph --------------

in your editorial about the reader
service card got to me. I ha"",, circled
the appropriate alphanumerics and am
wri ting this, my f irst let ter ever to a
magaline. It 's just that I like 73 a lot
a nd would Io ke to make your adver
t isers haPPV. As you will note fro m
the checked bolt, my copy was
obtained at a newsstand (ham storel.
This is because of thiefs In my apart ·
ment house. It seems they like all the
same mags. that I do, so I am forced to
buy at the store. Well, tha i'S life.

Keep up the computer art icles. I am
about to bu y an Alt air 8800 and my
knowledge of computers is abo ut
equa l to yo urs, so I nee d a ll t he info I
can gel. Thanks lor a swell mag.

R. L. Turner K7MRB
Seattle WI-

MAPLE HILL

r ~ ~
M~PLE HILL HIGH SCHOOL
~MATEUH H~OIO CLUB

1!16 M~PLE BILL RO~O

CASTLETON. N.Y. 12033

"This is W5 LSF. Rod<wall , Te ltas,
near D"U" " we read you loud and
clear . . . greetings 10 the Castleton
Kiwanis l" Th is message Illled t he hall
where the Castleton Kiwanis club met
recent ly as students J im Zalinl<a and
Ann Ryan joi ned me in a demo nst ta
tion of "ham" or ama teur radio.
Joining the Kiwanis at the invitation
of Mr. Harry Hallenbeck. my studenu
and I set up IWO poruble stations
using equipment and antennas Il'\,)Ije

by Maple Hill High School's Amateur
Radio Club. After eltplaining the
workings of their school station and
showing cards collected from stations
"worked " all over t he world. the
studen ts distr ibuted free lite rature and
9itve a demonstrancn. Despite bad
weather and band condi tions, the
station near Dallas was ecmected as.
part oflhe demonstratIOn on " OX" or
d ista nce communications. Another
demonstratIOn showed local FM cern.
municat ion, using repealers.

As part 01 thei r training for rad io
licenses, a group o f 5 Map le Hill
student s recently visited amateur

should forward the ir comments o n t he
bill to: The Honorable John O.
Pastore. Chairman, Communications
Subcommittee, Senate Commerce
Committee, Unit ed States Senate,
Washington, D.C. 20510.

Letters may also be sent to o ne's
senators at the followi ng address : The
Honorab le . , ., Uni ted Sta tes Senate,
Washington. o.c. 20510.

Correspondence should indicate
that a similar measure is awaiting
hearings in the House of Represen t.
twes IH.R. 70521.

Theodore J, Cohen W4UMF
Seaeury

RFI Task Group
Alexa ndria VA
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i nterf'sred in tr imsist OT's} The stuff in
B Y TE Is so far O Wl' my head rlut I
aon't rNlly look on tfur ,lS being
help ful to most o f us .. . and i t
certainly Isn't ham oriented. Okay?
Now stop fussing and start reading
thoS/! articles . . . we've gone to a lot
of trouble to ger them into the maga·
zine SO you wit! kflf)w what is wfIiJt
WIth this new equi~r ... the most
al11iUing oomponent in the history of
electronia. ~ Wayne.

J . K. Bach 's ar t ic le in t he March
issue 01 73 rang a be ll. I hope th is
info rmation will be usetuttc other ten
dollar calaJlator buyers.

T h e "Aeeumatic" calculator I
bought several years ago (lor consider·
ably more than ten dollars, untor
tunetelv ] was marketed b y lloyd's
Elect ro nics, Inc., 18601 5, Susana
Road. Compton CA 90211 . My calcu
rater was exactl y like t ile o ne Mr.
Bach bought lor ten bucks - it d idn 't
work either. The problem was. a
shorted eapa.citor - ca - which pre
vented the display from clearing. By
replacing ca, I finally 90t rid of the
&. and the display zeroed nicely.
Si nee the instruction manual I
received with the calculator was even
more vague and incomplete than the
one the author descr ibes, I was con '
tent with an operating displa y and
reasonably good balleory life. The
"Accumatic" performed fairly well, il
slowly, for the ne l<t few months un\ll
I sold it and boughl one of the fancier
models with , memory and squa re
root lunct ions.

John C. Munabaugh WNGQEA
Grand Fo rks NO

from page " 3

P.S. By the way, I t ho ro ughly enjo y
73 - il more hams had your atti tude.
the future 01 amateur radio would be
a hell 01 a 101 brighter.

On 25 Februar v 1976. The
Honorable Barry Goldwater 1Arilon,,)
int roduced radio-frequency inter ·
reeeoce IRFlilegisia lion into the U.S.
Senate. The bill , S. 3033, is virtually
identica l to the Rfl b ill introduced
intO the House of Representatives lUI
year by Mr. Charles A. Vanik.

Mr. GOldwater 's bill has been
referred to the Senate Commerce
Committee, and so, interested readers

11...--__1
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The Originators of
DUPLEXER

.... ""

All PARTS are pro fessionally made to
insure yo u of first quali ty performance.

MODEL: 62-3...6 cavi ty, Ireq. range, 140 10 170
MHz, isola tion 100db max . , insertion loss O.6db
min . , Ireq . spacing 450 KHz min. , impedance 50
ohms, power rating 350 watts continuous , temp ,
stab le over wide range . Shipping weight 40 tbs .
Size : 26" x 10-1 / 2" x 19" . Rack mount . Price $349.

THE PERFORMANCE of all units are equal
to or better than any commercially
manufactured units.

ALL .. these kits can
be assembled and
tuned in one evening
by following easy to
read manual.

NOW..You can get
first hand knowledge
on how a DUPlEXER
wor1<s by assembling
it yourself and save
money. too!

•••....••.................•...............~
: •. •.. ••.• •• •• Mail your order to Distributor : TUFTS RADIO, 386 Main St. , Medford , •
: Mass . 02155 , Phone (617) 395-8280 =
• •• PLEASE SEND ME : 0 •
• 0 0 •• •• 0 0 •
• Name Add ress •
• Ci ty State Zip·· :• (Prices F OB Med fo rd . M ass All u nrts can be shipped U,P .S . •

: C.O,D. orders require $50 ceccs u Ma ss , res.ceota add 5% sa les ta» f •

.. 1

All models power raling 250 watls with
in senion loss ldb.

MODEL ; ID-2. ,.Freq , range lAA 10 1All MHz
adjuslable, 1db band wilh 2 MHz, 60db
band with 10 MHz , Size 1" • 22"' • 1 0~ .

Prioe S3Sl .

MODEL : U'O-3.. ... uvily, treq. range ot3O
' 0 50ll MHz, Iraq . spacing 3 MHZ min .•
isolation BOdb max ., insertion loss O.8db
min., impedance 50 oh ms, power .aUng
350 watts con tinuous, tem p. slable over
wide range. Shipping weighl 30 lbs. Size
lIr. 8-3I A ~ .19". Rack mount. Prioe $2A9.

• Easler than ever to assemble and tune • Rugged
construction. Easy maintenance. Low cost

NOW ... INTRODUCES ALL
NEW IMPROVED MODELS

100's Already Sold to HAMS!

MODEL: 4220-3.. .4 ClIYity, 'req . range 220
10 240 MHz, Isol ation 80db mex., Insertion
jess Q.Sdb min., Iraq . spac1no 1.3 MHZ
min., impedance 50 ohms. po_ rating
350 walls conl im,IOI,IS . lemp. stable O¥ef

wide range . Shipping weigh t 30 lbe. Size
17" It 8-3/4" It 19" . Rack mount. Prl~ $249.

MODEL : 42-3...• cavily, treq. range. 140 to
170 MHz . isolation ElOdb max. _ insertion
loss Q.Bdb rrun., treq . spacing 450 KHz
min ., Impedance 50 ohms, power rating
XiO wailS con tinuous temp. eteere over
wiQe filflgtl_ Shipping weight 30 lbs. Size
26M

It 8-3/4" It 19", Rack mount .~ $249.

MODEL ; 'D-220.•.Freq . range 220-225 101M.!
ddjustabl e, t ee band wilh 2 .5 MHz, 60db
band with 12.5 MHz , Size 1". 13~ • 1 0~ .

Price $39.

MODEL ID-UO...Freq . range .t3O 10 45Q
MHz adjustable, 1db band with 5 MHz,
eooc band with 25 MHZ. Size 1". r:» 10" .
Price S39.

Ind ividual ce-..tuee .. ,$65 each.

INTERDIGITAL
BAND PASS FILTER KITS :



erll!

(250mHzI

6·Digit K it

-
2;085 Y

6·DIGIT COUNTERS!
) - -

I ~

(30mHz)

6-D iqit Ki t

We have a whole wonderful l ine of unbelievable counters
starting at $45.951 All cou nters are also available factory
wired and tested. Drop us a line or give us Oil call today.

Huko ... P.O. Box E , Olpt. 25,I'rtM>, Ut.84001·.. (001) 37&ll566

Station Identifier
$110

CWID-51 provides
automatic ID for repeater

stations in perfect Morse code.Has
factory-programmed ICmemory.Brochure

describesCWID-51 and CWlD-50 ($75),

lcontrol signal co~~"i;§

• BROADCAST QUALITY PERFORMANCE • SOLlD STATE

•-.•.--•1:. .~ ..-:::J.•'
•

fAST SCAN AMATEUR TELEVISION
EQUIPMENTa u

1-'"-
AX · 10 TRANSMITTER AM -1A RCVR M ODEM

* Aptron Laboratories
Box 323 Bloomington IN 47401

252 Patton Ave., Ashevi lle. N.C. 28801.
PHONE, 17041254·9551

Yes. we have moved to larger, modern
facilities. SASE for new and used equip
ment listing.

Serving amateurs since 1928
Master C harge Bank A maricard

FRECK _d'oa.upp'.
c_.. I"c.

OlE CAST CHROME LICENSE FRAME

$3.45 each pp with vlOyl lelters

1 os . Of«

UU • ....MAT E U R R ADIO
(:rPUfO JIMIA I CAlIfOf! IIIA

WB6LON WB6ZCT

Yel6RADIO P 0 80)( I!!> HA WTHORNE, CA 902!>0

Your NAME. QTH, 73 etc_ in vmvlletters (ma x. 121

Specify st yle des ired

lOGIC PROBE KIT

Chesa peake Di git a l Devices Inc.
P.O _BOX 34'

Hillvre de G rill C. , Md 21078

$14.95
(plu ,. ,.h, p p ing)

N ow l A Oigllal Log ic Probe kIt at a realoil.l ,C
price. Red. Green. and Yellow light emitt,n&
diodes signal the presence of logic levels
encountered In digital circuitry. Utilization
of t ranSisto r and integ rated ci rcuit sWitching
tech n iq ues permit the D1GAP'EA K'E -A to
indicate logiC I, logrc O. and pulslOg c,rcuit
conditions. Complete kit IOcl uding easy
instructions IS available now from ...

LOCATIONNEW
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NEW WILSON 1405SM TH OR OUGHl Y TE STED

• 1lJrw
.BtODfflIUIP.
Wilson has come up with a 'i'le

Walt HT ••• shadel 01 the old
Motorola HT-220 for 'IOU old timers
in FM_ The Wilson has the enormous
benefit 01 having a 1 Wf5 W switch so
you don't hdve to run the battery
down at the high output rate.

Naturally I lelt that it was impor·
tant to pul the Wi lson through a really
rigorous lest . Ahef • lot 01 thought,
the decision was made to dleck it out
under the wor-st possible Conditions
... while skiing at Aspen. Colorado.
Here it would have 10 be subjected to
temperature extremes. alti tude e x
tremes. long periods of use without
recharging, plus plenty of physical
abu9l! whenever I fell down on it.

Aspen would be I greilt I'M) meter
FM area if thefe was a repeater set up
on a mountain across town. The tour
main ski areas are all in a row, running
about ten miles from the center of
tOWll. The result is that when one is
$lciing on one side of a mountain at
one end of the chain it is d ifficult to
ge1 through to someone slIiing 00 the
other side of a mountain on the other
end of the chain. This is where the
five Watts really t urned the trick,
Time after time I was able to shake up
the troops several mountains away by
blasting them with the high power
position.

The unit slICks 900 mA in "h igh"
so prudence calls for moderation and

use of the 1 W level when the 5 W
isn't actually needed. It only drags
400 rnA in low.

A friend of mine once pointed out
that "for a few cents e xtra you go
first class." He was right , in general,
and t husly I had t he TT pad on my
1405SM. Now, I'll admit that there
are not a lot of autopatch repeaters in
Aspen . . . none, in fact. But that in
no way stopped me from e~pansively

pointing out t o any non--ham 1M10
showed even slight interest that, oh
yes, we could make telephone ca lls
with the HT.

It's funny aboul an HT .. , you can
go along for years not owning one and
in some way get by. But once you
have it you find that it is in constant
use. Some chaps wear the damned
things almost 24 hours a day, wh ich
to my mind is carrying hamming too
far . Most 01 these chaps are single ...
or at least they are single now_

The 1405. being I bit smaller than
tre older Wilson HTs, lit even bertee
into my ski parka pocket. I didn't
take any spectacular flops on it, bu t I
did manage to check out its surviva
bility under impact a lew times , , ,
like the lime I came SIiling into t he
middle 01 the bus stop area at the end
of the day going at an impressive clip
... I did a quick hockey stop in a
casual and very masterful way, . . and

caught the edge of my ski in a rut and
went slIidding on the HT OYer the ice
for about six teet. Damned people
didn't have anything better to do than
sta nd a ro und snicke ring. The HT
worked line.

I like the Wilson because it is easy
to get into for changing crystals ... it
has six (6) channels, which is very
handy if you are going to be around a
lew repeaters and also need a couple
01 d irect cha nnels. The eenenes a re
very easy to access .. . this was
particularly valu.able for me because
my charger 901 swiped from my hotel
room within a couple hours of my
arrival in Aspen, and I had to j .....y rig
a charging setup with a couple clip
teeds into a Motorola charger. It ke pt
me on the a ir. I did f ind that when I
kept to the 1 W position I could use
the HT for two or three days before
the battery meter begiln to indicate a
weakening condition. I left it on
receive all day 50 I could hear any
calls from t he o ther fou r skiers.

A group of a mateurs with HTs is a
fun t hing under almost any circum
stances " . and skiing is Pllrticularly
great. Even though you aore divided up
and not skiing together, you are in
constant touch.

Wayne Green W2NSO!1

VHF ENGINEER ING
ANNOUNCES TWO NEW

POWER SUPf>U ES

VH F Engi~ering. of Binghamton,
N.Yo, has announced two ne w high
current, regulated 12 vo lt power
supplies for use in amateur and com
merciat applications_

The two supplin have ratings of 15
Amps and 25 Amps, over voltage
ranges of approximalely 10-1 4 V dc
and 10-14 V dc respect ively. l oad

regulation is 2% from no load to
maximum rated current.

These new suppl ies feature both
over-vo ltage pro tect ion a nd tcrdbeck
cu rrent limiti ng. The o ver-voltage pro
tecncn is provided by a crowbar
circuit lM1ich will shut down the
supply if the output VOltage exceeds
14 V. This feature protects the equip.
ment being powered from damage due
to over·voltage in the event of a
ma lfunct ion with in the supply. The
lol dback limit ing ci rcu it limi ts the
outpu t current to a ma~imum of 1
Amp in the event tha t the output is
shorted. Th is feature protects the
power supply f rom damage and pre
vents high cu rrents from f lowing into
a p iece of equ ipment wh ich has
develo ped an interna l short. When the
short is removed, the power supply
ret urns to normal.

These regulated power supplies
hlllle been designed to high com
mercial standards through the use of
epoxy glass. tinned ci rcuit boards,
along with high q uality components.
They may be pu rcha sed d irect ly f rom
VHF Engineering, 320 Wat er St.. PO
Box 19 21 , Binghamtoo NY 13902, or
from distributors nationwide. The 15
Amp supply IPS· l5CI sells lor $79.95
in kit form and $94.95 wired and
tested. The 25 Amp su pp ly (P$.25C)
sells for $129.9 5 as a kit and $149.95
wired and tested.

Geor9ll R. Al len W1HCl

MORE ON THE TWO-TIMER
(April, 1976, p. 106/

Nexus Trading Company will pro
vide a free informat ion package with
board layouts for the Two-Timer
clock, upon receipt of an SASE. An
etched and drilled board set is avail 
able lor 58.95. Specify .3" or .6"
readouts.

briefs
The WC calls you may begin to hear

soon on the ham bands aren't Novices
in the CarOline Islands or newly
licensed hams; they .e RACES eeus,
In the Report and O<Oer on Dod:.et
19723, the FCC rewrote lhe RACES
rules to affirm that all such stations
must be controlled by licensed ama
teurs. All amateur frequencies may be
used by RACES stations, except in
limes of declared emergencies, and
lactical callsigns w ill be abolished.
RACES repeater operatioo will use
lhe WC-R bloc of call$.

Club stat ion applicants no longer
have to supply a copy of the club
constitution and bylaws, but the FCC
has announced that a club must , to be
Iioensed, l\ave at least I'M) members
lone licensed l, a name, constitution,
and amateur radio as its primary
purpose.

The trial program of using the Civil

Service system to admin ister amateur
examinations has ended; the com
mission has decided to retain that
function except in outlying areas
....nere a field office is very distant.
The program did not receive liS much
interest as anticipated.

More deregulat ion : The word
"intracommu nity" has been struck
from the Ft::C's definition of a re
peater station, in keeping with the
permissibility of mUltiple repeater
links. "OX" repeaters are now not in
keeping wilh the spi r it of the ru les.

Ten meter repeaters are now begi n
ning to appear; WR1AAA in Malden
MA had lhe first reported ten meter
system, operational in February. Now
if only there were sunspots ...

license guide publishe rs were up in
arms lM1en the ARRl sent a letter to

adverti sers implying that the ir lo rth·
coming Novice text wou ld be recog
nized by the FCC as the only official
text, and that passing a cour!ll admin
istered by an ARRl club would be
lhe prim.y route to a Novice license
in the fut ure . In teet , the FCC ....s not
given the ARAl any specia l status,
and is contemplating lening local
clubs certily Novice class graduates, to
lesser"! the test grading load at Gettys
burg.. Details remain to be worked
M

27 MHz CB e xpansio n had been
tentatively scheduled for announce
ment around April Foals' Day, but
was put off lor oernaos a year at the
last minute. It seems that the pro
posed .- channels were 455 kHz
away from existing channels. and i·f
frequency intermod would ....ve
caused interference to other services.
New freq uencies are still being sought
5OmelM1ere in the spectrum.

The FCC has waived the rules to
pe rmit ATV repeaters to operate in
t he 420 MHz ba nd outside of normal
repeater allocations. for a one year
period ending next March. WR4AAG
near Washington DC had been coer
ating with 439 MHz inpu t, 42 7 MHz
output for some time with temporary
authorization; fut ure ATV repeaters
will probably be covered by a cccrmn.
ation plan that has yet to be worked
out.

The HIRAN dodtet to permit off·
shore nongovernmental radiolocation
services to sha re the 450 MHz ham
band has been acted upon; such
services will be permitted on a case
by-case basis. Amateurs had e~pressed

dissatisfaction with the idea, but few
complaints of interference arose from
previously authorized stations. Ama
teurs are e xpected to scream like mad
il they rece ive interfe rence, as t hey
have priority there .

14 1
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HEWLETT NATIONAL MM 5315AA ALARM CLOCK CHIP
H.p.ISa.CKI Second generation alarm chip . Six d ig its , internally

PACKARD N O "'h t:X""''' ".,.. _ You Want generales ala rm lone . s nooze, power lailure indicator. e tc .

E
OuIl!lt y? You "-"'t II with IN a popu" 0 .3 M Very easy to use . Outperf orm s Older types l ike 5316. 5310,
l.E.D. by IIcwlwU P8clIard . Fita Stllndn I .e. etc . Perfec t lor use w ith o ur HP 5082-71.0 LEO readouts .
Soel"ee. Right Mnd DP. 5.0. SPECIAL PRICE: $3.50
5Oll2-n «l- Common e.troooe ...... _Sl .2S WIT H DATA

I lot • .00 MOSTE K MK50380 DIRECT DRiVe ALARM CHIP

FAIRCHILD BIO LED READOUTS Drives LED readouts d irect. elim inates transistor or Ie
Abig .50 Irdl.-y1O""cn.~. Now.,..1KJIe In.U. Wi •• ,.... , MDdII in terface circuitry. .. d ig it out pu t is non-m ultiplexed to
OIOJiI.,...........rltXltt. t;__ )"ClU"~. 8l.oJ*1()., a.rrenI drai n, orIy 5 MA per eliminate RFI in clock radio applications . Has sleep and
1Igl1." typk:Il . snooze features. 40 pin DIP . Makes a JUMBO alarm clock

: ~~
YOUR CHOICE by using our FNO !>03 readouts. We show you how.

FNO Common Anode $1 .50 ""en 6 for $7.50 INTRO DUCTORY PRICE: $3.95
Common Cathode

DO YOU NEED A LARGE COMMON ANODE SLIDE SWITCH ASSORTMENT
READOUT AT A FANTASTIC PRICE? 0.. best ""lei' . Indur;le$ minialure and S\aI'ldlW s-~ s. D. ~esents the MAN-64 b v Monsanto · .40

sires, single and IT"lllti·position Unitl. All ~.

lirst qIBlity, ,..... brw>d IWilchBl. Try 01'08 pack-

~." ;o, h c....raetee. All LEO eonstrucnce • not re- ~~I I IBOldef ITlOflI.SpeciaI - 12'or SI
ttective bar type. f its 14 pin DIP. Brand new
and factor y prime. Lett D.P. DISC CAP ASSORTMENT

$1.50 ea . 6 for $7.50 PC leads . Atleest tuo ttterent

rivalues . Includes .001, .01, .05,
12 DIGIT READOUTS - $1.75 plus other standard values .

MIg. bv NIl I~ E1ectrona . Big .-40 In. ct.. 11:te. Gas dl~~ lor 60 FOR $1
t88ln deslIlop aIk:uIalcn,I~count..., dodtl, etc. IN 1 12.
Orgif\fllly COIl. calcullltor mig. Sle. .. In q.8ltlty. S.D. Priof Sf.75 ... UPRIGHT ELECTROLYTIC CAPS
~ ~~.~ ~~'?;..oow.-:lout.:-....,rrwy l1 7V. l\IIO

._,
47 mfd 35 V-l 0 / S1 68 mfd 25V·8 / $1

24 VN; !500 MA 175 VN; 1(1) MA. ft .25 _ . Brand new by Sprague. PC lead s.
21021K RAM ', · 8 FOR $12.95

New units We bought a load on a super

,
1000 M FD FILTER CAPS

deal , hence this fantastic price. RIled 35 wvoc.~ Ilyle with P.C.~.
Moll. popu......ue hobt!yIlts. Cal"*,,. lCl

Units tested for 500NS Speed . 10 ft .19~ from ...due type ,lllCliOllic 1*"
_,",.S.D. Sp«ia/ " tor Sf

INTEL l702A 2K ERASEABLE PROM 'S 16.95
We tell it like it is. We could have said these were

RESISTOR ASSORTMENTfactory new, but here is the st raight scoop. We bought t II'.,
a load of new computer gear that contained a Quant ity 1 /4 W 5% and 10% . PC leads.
of 1702A ', in sockets. We carefully removed the parts. A good m ill of val ues . 200/$2
ver il ied their Quality , and are offer ing them on one heck

-::::!'
LAROE SIZE LEO LAMPS

01 a deal. First come. l irst served . Satisfaction Simll.r to MV5024 , Prim, l.etory t••,ee
guaranteed. unl" . w. includ. plast iC mounllng clip.

SIGNETICS l K P·ROM PROMSl
which ". very hsrdr if ~m. .,

Se8C",.i 5 tor ,
825129 , 256 X 4 Bipolar . m\.ICh lasler VER NIER DIALthan MOS oevees 50 NS, TrioSlale

~
outputs.TTL compat>ble Field program- From a close out of metal detector rnanutacturer . V,
able. '0' leatures ' 0 chip address Turn , 8 to 1 ratio . Internal stops easil y removed to make
decoding , Perleet for microprogramming $2.95 unit mU l l i·lt~rn .applications t6 pin DI P With specs TITY • !;.99 EACH$2 95 ea

141C OP AMPS -
PROFESSIONAL QUALITY STEREO HEADPHONES Prime. lactory teste<l and marked Full I I"Here is the kind of super dea l that S. O. is famous for . spec on all parameters NOI re-tes ted ,

Treat your ears to a super sound at a super price. Soft lunctlonal only, units as sold by others

padded .., cushions , lightweight. full y adjustable 14' CH ·10·58 Lead Metal Can . 31 St
141CV - (I Lead Mini Dip 41$1

headband , long coiled cord , wide response. sa
NEW IN ORIGINAL FACTORY BOXES DUAL 741C (5558) OP AMPS

INSTRUMENT KNOBS
Mini d ip . New house numbered units

by RAYTHEON .
Black with brushed aluminum insert . Medium size, very 4 FOR Sl
att ractive style . SPECIAL 5 FOR S1

FErS BY TEXAS INSTRUMENTS - SPECIAL 5 l or Sl

3 DIGIT LED ARRAY - 75c
fflS-7S tM willi ., Int""",, 1'IllusI 1'UITtllIr. 10-92 plastic c... N .~,

MY·50 TYPE LED'. Junctl(lll type F£T.

by UTRONtx byU1RONIX ~ Signetics. TRI-St". H.x Buller. MOS TRANSISTORS
10 lorS1 OL33MMB. 3 MAN-3 SiZe Reedout , In one anod TTL inter lace 10 TRI·Slate Log iC. 2N3904 . NPN

F.ctoty Prime'
Ptd'.-ge. n- _ IllClory prime, not Special: Sl ITITB 2N39Of> _PNP
retnted reject.u 1014 by0!1lers . , ,
com~ thl, priOl ! 15c 3lor $2. TI POWER TRANSISTORS

SALE ON CUT LEAD SEMICONDUCTORS TIP29 NPN Silicon, TO-220. 4' $1

Leads were cut for PCB insertion . St ill very useable. CT.5005
CALCULATOR CHIP
By CaITe• . 12 Digits.

WITH FOUR-
lN914 /1N 4148 ... . . . . . . . . . . . . . . . . ... . 100/$2 FUNCTION MII:MORTI With Specs. $1 ,49

1N4002 1 Amp 100 PIV ............. . . . . . 40 1$1 Factory prime. Not retested

lN4745A16V1WZener ..... . ..... . . . . . . 20 1$1 ALL NEW.
EN2222 NPN Trans ist o r ... .. .. .... . . . . . . 25 1$1 We do not sell Junk. Mon' y back

UNUSED. guarantee onevery Item. No C.O.D. S. D. SAUS CO.EN2907 PNP Transistor .. . . . . . ... . . . . . . . 251 $1 SOME ARE Texas Res. add 5% tax. Po'tage
2N3904 NPN nnver xs tr. . . . . . ..... . . . . . . 251$1 HOUSE* rates went up 3O%! Please add 5% P.O. BOX 288 10
2N3392 G E Pre-amp Xstr. .. . . . .. . . . . . . .. 25! $1 01 your total order to hel p cover DALLAS. TEXAS 75228
C103Y sea. 8OOMA. 6OV . . . . . . . . . . . . . . . . 10 / $1 Shipping.
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RACES to ".. me;, •.,1.
....,e<l call .... when part,ci
Pat,ng ... RACES/c,.il del_
act'.,",,;
Ihl l imit i"ll lI". mi..ib l. com
munkation . 01 RACES ' la lion.
...... .ma,,,,,, lunion. ope,O\i ng
,n RACES 10 c:ommunlClt,,,,,,
..."h RACES '~"on.. _ ....
.Ut...... partOOP<lI,rog '" RACES.
_ l!>o", ot.... Itlli"", .<10<1 in

fI'OPOoo S<>CfOon 91.189
4 , We , eceived comment • •opr""",",ing

t"" . i. ws of app'o,imotely one hundr ed
l ift y individual. and organ i",ionl in
' esr>on... 10 OU' ""tice of P ,OP<II-ed Rule·
"""king in this po-OONd,rog. Ou, ' ''''l'OJ'Iden11
i",,1uded lhe Sec.-",-y 01 Del l ift....
.Ut. covil del.....~.... fOJ'l Y ;c;peI
or courny e,..;1 deI_ lIt!J'rVUt.ono. and
SI xteen .....teu. dubs and OJlI"ninrtion<.
.mong thorn , he Arno, iean Rad ,o Relay
l . agu . IARRl ). All co mme nU , eceived
h....e been carefully analyl ed by ,"" Corn.
m..sion·~ st.ff. arid _ or. no... po-.plfed to
unde" .... linel.""", in tlt i. Dod<eI.

5. Comment. Of! the tw.-d _,oun 01

.,.. prQfl<>AI ranged Irom ........1 O"PO-""'''II
lhe <>pon"", tN' RACES hao become litlk
......... Ilion on e... ....ion ol locol _ ..nnwnt
uoo by elected offici.l. when fIlIt m" ,Id,o
I'equenc ie. are bu.y. • nd wIlich . hould
the , efor. be ,emoved from tho . m al"'"
..... ice entlrel y. 10 o lllen ......,"9 IIJict local
p ..ovnent con,n)l 01 RACES to be ob<o
Iutefv ........._ .....""....trng mor•.•athe.
thon Ie<$. Commi.,;on ,egulation of RACES.

6 . Con"onent. '<a'ved on the propowd
.m.n"....n" _.. """",•• lty I'"'>robl•.
Typ ical w.. Ihe ,.Sl'O.... ol tl1o Sec.etarv 01
o..fe",., who cha ,oel eri red the po-oposal ..
.n " ldmi,a bl. <lell l"",,,,d . ~imllh l y i rog t ill

unduly complex RACES lice ....' ''''' "'0
ce<tt...... Som,lorly. lhe ARRl agreed " in
",;naplo ...nh tho modi licati-ono '0 ' III
RACE S "'Ie< jlfOPQtOd by fhe C0m
m ission .. ."

_. due on lit before Septernbeor 15. 1914
Reply ..... ,. ...nl< ...... due on (II" be-l(ll".

Oetobeo 10. 191'
3. In ou. Nolie. 01 P' oP<>W<! Rul.....king

..... PfOf>O"'d to " molify gJull y lho",

...ct"'nl of Part 97 concerni ng RACES by '
(01 Making oil hcenoo ."""1....
,ad,o _alOU .... SlOli"",
.1i1/ib!e flit PMhc,pat",n ,n
RACES. ,,"o.,ded ouch _0100.
or<! <111"'... w. '89;<1"''''' ..., lI>
. nd .nrolled in • ci.il del_
or!l'n...l ion;
(bl Di.co ntinui ng o , ...m
,equ i.."",nl. for RACES Com.
muni.,.t",". PI..... FCC Ceni li·
uloons II'KI Aulhor;ut"'.... (FCC
F0J1... 48 1 .... 482);
leI l'e.-mitting RACES '!llIon
liar..... to be iIsl.-d diuctty to
c,.il ""I...... OJlI"'iz.tioM;
(d I P' ow id ing. e ,eept d Uring
e""" genei",. for lhe shared u'"
of amateu, Iteque nei'" bet _ ...,
amo l....' and RACES station. on
a 1"<I -O)me-f iJ~l ...-nd booi.;
Ie' Requ..- ,ng contfol opet'oton
o f RACES "'toons 10 be
liD!...... amateu' .1<1", operot(ll"~

. nd m"'i<l:j ~'IO' po-ivilogon
in RACES ide ntical to tho",
held in I"" Am Oleu' R<>dio Se,·
vice;
(Il lim,,'ng u_ of RACE S
.tal iotl~ to bonI l ide c ivil

del...... emerge""... and "" to
one hour pet' -" 01 doilll .nd
t..t . ;
(g) Abol ishing taCtical 0 ' Me,et
call . ign•. curren tly autho,iled
by Seclio n 91 .2 13 of til e Ru l...
. ssillning the "me di. ti""l '"
1_ I.tlel call ~ogn ",.Ii, to .11
RACES stations 10 I",; h~t.

thoil- ;de<>t ,I.aI-. .. RACES
.~toons. .nd , equi.ing .11 0,IIe.

amaIN' Slat",... PlJt""pat'''lI ,n

8y The Comm.uion : Comm;ss;_ Red
concw,i"ll.nd issuing . 1I._t in which
O>.iJm¥l Wil.y iM'l<l Commi......... Hook.<
jo,n,

1. On Ap, il 18. 1913 tile Comm ission
ocIopted • Notice of Inqui, y in Oocl<et
19123. FCC 13-40. ..nim wa. publ ....ed ,n
!he Fedo<~ Register on April 21 . 1913. 38
F R. J(M61 119 131. In.,jopting tho ""bce
0 1 Inqui. y the Coftwn..."", ......t com·
ment. on .._ a1 mott.ulu_t" to the
futu", ."uet... .nd ooll'lniution 0 1 the
Rod", Amateu, O.iI Emergency Service
l RACES). We particu larl y wi .....d 10 ",eei lfO
hom informed P<I""" commem.lXIncerning
lhe " fleell....... 01 lhe ""...,nl RACES
""ogr..... lhe IYI'" 01 RACES PI".... m. il
_ . t~ Ihould be cont........,. tho objectiYft
RACES Ihould au ""'Pt to achoew. .... ttw
...y in wh,m RACES sh:IuId bo> It.uctu. ed
to ochi...... Ih.... objecli..e.

'2. The Commi..ion " 'eei.ed IOrno 0""
hund red lhirty comm.nt. in ,u~n", 10 'II
Nolice of Inquir y. ond on June 1'2. 19 74_
adopted. ""'1<201 ProPOWd Ruletn"' ing in
this p<oceed,"9. FCC 74·009. ""'d> _
publ i</Md in tho F....... Reqm . on Ju ....
24. 1914. 39 F.R. 22282 (1914•. Commem.
...... i... ited "om im....ted o-u...nd

FCC 76- 130
39213

Docket No . 19723

REPORT AND O RD ER
(PROCEED ING TER MI NATED)

Adopted: Febr u.vy 11, 1976;
Released ; February 19. 1976

In the Mat tltr of

RM·968. RM·111 6. RM·1478 .
RM-2032 . RM-2154. RM-2168

Deregul.t ion of Subpart F . Radio
Amateur Civil Emergency Se,vioo

{RACESI . in Part 97

...~ ...
Fl'defal CommuniClllions Convnis5ion

Wadlington. D.C. 20554

DOCKET 19723

KITS

.13.7 15

lIT tl ..U M~1_counler ki' . IOIJOTIler"'1tt
Kit 012 and Ot3 or 01 4 or 0 15 and ditlll..,. boord
rnak.. a niee """,,'.1. frOQuency cou nt"" Co"'llieto
with PC Boord and lead lor ov.rl low. Mhr. Kh.
indi"'''ion _._ 1 " .150

._----------
liT DIS-ID HI """in limo ba. u....... line Iroq"""<O ..
",I..once. Accu'acy 0,1 ·0.06 ll., Outputs 10 HI 1
Hz·O.l H•. Complel. with C Moo ""Oping circuit and
PC lloerd 7 .715

flME aASI

1 Mhz erystal "'-' limo
_ d..._. Ou'""" , 1
Mhz· l00 Khz 10Khr·1Khl ·
lOll Hz· l 0H, ·1 H' ·O.1 HI .
Accu'acy ~,.. , iutn .1Xl5'lO
"",Itt Pl"DlIOf "'juS'",""t .
lITtU ........-C Mos "",Itt PC BOII'd. • 1 15.7 15
lIT tU s.m. .. Kit 013. but "",Itt TTL.

SCIENTIFIC

One mill 4 digi'~ counlM'
k;j . ""'''' both 7 _ ,.,t_ BCD

~-I . Ooip '-'- in_ ....._
"" ......ing .-.

2, 0-1_ _ count utent out·

~.),T,.,.,........, coont. bl.nking
end ' rvo comllli mont contro l In·
~.

4 . PC floordI ... be ca..- to
8- I2-18. etc. d<9u.

S. Kit __ .......... m'll. drift
ci"""it for 4 cMhodo type ...JIII,.._ PC Boon:l. (For'-t
_ _ (FNDllH ND503

MAN14)

" ·DIOIT DECADE
COUN1I1 KIT

181 S.815

®®®®
KIT 01.

..... Tu•••

• D,fWC! dr ..... <IisPloy ou',

~"
• OJ" ••" <:orltro l '~I"ion .

on chip
• Low po__ brivli',- oon·

trol · on dlip
• RFl ol,minot"'ll _ p ciJ_

""~• ~.-lio __

• 24Hour '"Snoo..~ -....

• I,.......""",t digit -Sing
• Non-mull iol.' ed outpul

";,cuilry

n V",C CT In _. ,,_ ,.._ teo- K<t ... 1

__-"U.

ABOUTIT'S

4-CIGIT ALARM
CL OC K .OT "' 0 .1

•KI T N" 2
CO"'lIlotw kit "",th COf' lpOI ....n. PC 9-oItd. t._or.....
v.aod grain "..,.. and filt..- for dlOPI.... windo .... ,nclud..
25 in, '""outs S lil 1.eO

-------------------------------

• Components IOJ Kil No. 2 or Kit No. 3 .1001I 'edio f..,u,•. add .95.

D
V

""',

S u o
S U5
S U S

S J./S
S US

Sl UG

SUI..."y

MM 5314
MM53 16

"""

zosec
''''''

6 digit d,gilol cloc k 24 pin dip wi""" .
4·6 dig,t aierm cloc k 40 pin dip wltpec " .
-4 digit cou n,e,llatch dac:ode,; 7 Mgrnen l

and BCD OUtpul" 28 pin dip wltilNOC _.._.._ _ .
-4 <Iigi' coun..." latc:h _ ; 1~t

OUtpuT only .24 pin d", ",,_. ..__ ._......
-4 digil coun''''III'ch .......... "" II> BCD

outpul only. 16 pin <I'll ", ,_ .
4·6 dtgol _m d ock 28 pin dip "'1..- .
4 digit ne""'''ulliplo,ed ,adio alArm clock

f•• 'u,ing dorOCl dri ",till"" outPUt 40
p,n dip .. ISIl"<'. .. " .

PC Boo,d lor 70250 . " ..
PC BaIrd for 10380

1.999 II . .. basic ""' Itt paler·
'tv ind icohon. ,_tIw ...11>
Kil 012 _. 4 d;git <MpIoy

'-"I. yOU "-" a DIIM _Itt

I M Ol'tm inpu l i"..-.....
and if _tv ediustocl. I 'll.

M ac:curecy. Include< compo
"""I> & PC Bd.

KITo17S13.I5 0

ALTA"
ELECnmr.ilCS

' ,0. to. JIS44M, 0.... l ... 7UJI-- . _-
H AMS, 0-. or"..,..,.. or_. NQ COO.

Telepohone (214 1218·356 1
T.... A................, S...
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11. Ou. PfOPOlll 10 .. im ~ PI.......
.1IlI ement. lor RACES eo ni<.ll.......
PI FCC C.ld'Cllions and Ao.rtho<ilauono
(FCC F", ,,,, ~1 . m 4821 mel ,..;11I9".....r
appro..l. and ..... beli......ud> doleli"" to be
ronwna nt W, 'll ..""nt Commi'lion . tt. mpts
to . implily .nd deregui lle the Amaleor
R. dio S.,.ice. Th...... t iling o r FCC FOflno
481 . nd 482 will I"() I........... be requ,nd 10
obl..n RACES au lho,;l""",. w.. apprea. ...
lhe _ 'on 01 thole -"l'II'lWn1l1 enl,l"
IUCfI IS I'" Sill. of C:lliI"'nia expr...,,'1
both conor.--n ""e- elim,....li.on 01 thew
,eq""emenU and lur lhal lack 01 lIt""i""'"
100" 1"' ......1 comm""i""lionl pl. ... and h .
'1uency coo'd i....l i.on w,ll ault conlusion
. nd limit the usetulneSI 01 RACES, W.
bel ieve. on lhe COntrarv, Ih.1 DecaU'"
RACES ...I ,ll 00 '" ~n .ntl leur , ••""'.,
SIr.itt I..';lo . ........ 'v r:hlI'Kleri ...d by volu...
lary coope"I"'" bet_ 9'wpe and
,rdl~rdual.. 1Ud1 ~""" i. nol ......
,_ed. 1"hoM ci'-;I dI'->_ o<goni••tion1
wiltli ng '0 cb IiO m-v ol ... establistl
commU<1ica,i"". plan. and coordinate h ...
quenci" II ..Ien,i.ely .. lhey wi... . In the
IUlu,e. how..... SUCh pl.minr;J w ill b . I
maller lor ci.i l delen se aUlhO/h ie. ,nd

1m.' ''''''. no:>llhe CommiS$Oon
12. The prCll>C>Oll. permill'''9 RACES

'U1lion lioIn<e1 10 be iuI.-d dirlCtly 10 <iv~

dd...... orlllnilll'om and pr"";ding lOt I'"
shared use of all ."'.n..... 1Tequoonc...
bt ' ....n _I........ RACES lUl;om on •
1;"'-<:0"""",1'__ 1>0"" encountered '''a·
li ...ly lillie OPp<>.;II<,n. Til"", rnjJOl>dentl
cr itical 01 , he p'Ol>Osed .mendmenl$ oon·
l.""ed. ,n . ullst.nre . ,hel to permil u.. 01
amateur I,.que",,'" by Im.I...... .nd
RACES 1II P' would moke elloc:ti .. ci.il
del..... e ,.rcv trilCl""ncy p1.m,ng dolf;·
cull. Ttoe Pl"omlllY lear _ .... '0 be 1""1
.."'... .peeil.. Ir-.:'" •• 11SOgned lor..c1....... RACES ,nt.fer...... loom
.....Ieu.. ~ be II,<:oent 10 .ender
RACES communocahon. ,mpolSibie. We

nol~. I'!owe.eo-. th.1 the Comm...>On may in
lhe- tot ... , I' n<>w. de.ig n/l le h equenc i•• IOI
RACES u.. in lhe ....em 01 ."..."genoy under
the p,,,,,i...,n. 0 1 Sec.1iun 91,101 01 lho
Rul... .nd would obs.erve. lurlh... ,I\,>.
.mol............ long " ..,liIOOfl 01 .00U"'"..,
-.-o'i.on ,n _gency .. lUll ........ lra<li
I .... _ Iwi.. ewry reeton 10 bel_. w~l

coni,,,,,,,, ion the IlItu". W. oorr:lude. lhere
lore. Usal l,,",ir exi." no ....1 !>esi. I",
concern in , hi. ,_d.

13, Qu, propooal to requIre con,rol OPer,
alor. 01 RACES $lOl ion. to be Iken.ed
.m.t " pr"".d 10 be ........wt1at ""ntrl)-
....i Many 'elOC>ndenu. p¥'i<:.. I.,1y lho..
r""",e<enting 9O"",nrnent.1 and RACES
0<9I<'iZOliom.. expreued lhe t.hel lhat ,n
r~iri"ll RACES ope" 'OfI '0 be in 011 ....
looerned amat_1 we -..Id be _.Iy
limiting RACES' uoelulneu. A <:ommonly
arloculated conoern w... Ihll in many .....
Of lhe coun\f y. es.peoi.Jly ru,.1 ar.... ther •
• " fe ....m. te", li<:en Ind that 10'
RACES 10 be I lunctional io" il may ,n
some i... lInct1 be ........I'al lor local RACES
o llice.. 10 ,eauOl IS RACES _.1011 per'
......... holdrng COmm'....... commeo<,al
loot....... prlClooe .....,.n,Iy Illthorited by

$Itlion 91.203 ot lho Ru.... Se_.1 of OU"

'nP<>ndenlO allo ."e"'P'ed 10 ","itv 0__
I"'" by comme.-<ial lioln-. on ...11.....

Irequenci.. by nol'''II thl! some RACES
".tion••,e m.nned lWenly·lCOJr houll per
d.y and th. , .olunt .. , .m.leu" m.v I'"
unwilling 10 lOr... on .n "(lund lhe c100k
blli.. Fu" her . a lew <:onvnen.. lllled thai
beca ny dillS..... Wolle wilh .,..,
'_" eflecl ..e u'" 01 RACES .1I100ns
.," Iy 110<1"" "'" of ~<.... _.
•• "' , Iul1 until amll .... op.u,or••e
...ilable lo .....n lhe '111""""- Aooull,ned by

,he Seo-eta'v 01 Delen.., <:om"""c,oI
licensee. ;or e """"".rv ,n .""h "tu'lion. lu
"p, uvide lhe ollic, .1 d il ' OI,o n and "'POI
.I.ion .....<lecI ,n ,he ca", 01 an "",.rgtnov

1101 1<11 lhe "'I..-"i... <lUteO bv lhe
,nob<litv 01 10 pt""Ode ""If'Qa",
OOtnm .........' OUPPOO-' ,n • 9,..n .,....
Aswmong. _'hou' decod,ng. 1_ .gu.
men" '0 he .01"'. _ "",,",bel... belie.

• •

~~~

COMMUNICATIONS. Inc.
2115 Av. nu. X
B<ooklyn. NY 1 1235
Pho .... (2 12) 6 46·6 300

_II.... regar..... 01 lioI"", dal. eligible
I", I*litipation ,n RACES _ alrnou
uno_lIliv lC<l!Pted. R...,.nl I .......... .....::h ..
,he bu' .......ng ...mt>er 01 r_lerl ..a,lal>le
for ""'"ieu' ""'. ho•• am plv demtl ...l.... lIId
lhe ul,lity 01 lhe VHF band. in pr"" id;"II
depend.ble comm unications, A larll" .eg.
me n, 01 lhe VHF uwr I'Gpul'l ion consi", 01
Technici.n CI.M lice _ .•nd li..... Ih.e<e
lice..... ha... """"en rhemteh.. ,n the pasl
10 be ~y QUll,l,ed co.......uni<:lIor•. _
peree.. no ,_ IOf denying oucfI •

rnource 10 lhow RACES organiu""""
""'irino 10 u,ilize ii,

SEND NOW FOR YOUR POWER PACKAGE

KIT WHICH INCLUDES:

• ALL 2DO VOLT OR HIGHER SCR', & TAIA CS

• 2 TRIACS IN THE CURRENT RANGE OF
61015A_

• 1 TRIAC OR SCR WITH 2'5 A_ RATING

• 1 GATE PROTECTION DIODE

• RATING/DEVICE DESCRI PTION INFO,

SINO CHf CK 0 11 MONIY OIlDfII 'Oil $6.2~ TO,

POWER PA CKAGE

' ''',
Po.t Offic. ao" .1 6
W ..y.... N. J . 0 7"70

BY LEADING us. MANUFACTURER

POWER SeRfs & TRIAeS

WHILEcs., THEY
LAST

SER VING nfEINDUSTRY SINCE 1922

YDUR HAM TUIE
HEADQUARTERS!
TUBESBOUGHT. SOLO AND TRADED

SA FE S$$ HlGIf SSS fVR r Ol'R 1"f)H,.:S

MONTHl Y SPECIALS
3C X10 0 0A1/8283 $ 2 25.0 0 8 l lA $ 8.50
3CX 1 50 0A1/8871 205.0 0 8 13 18 .00
3· 50 0 Z 4 8 .00 6 1468 4 .2 5
3 -10 00Z 120.00 6 360 3 .7 5
4 -125A 42.00 6 883 8 4 .50
4 400A 4 5 .0 0 8 122 39 .00
4 ·1 000A 16 5 .0 0 8236 22.00
4 C X250 8 27. 50 8908 5 .25
512B 2 2 .00 89 5 0 4 .1 5

EimBc Tubes & A ccessories In Stock
Write Dr phone for types nor listed

BRAND NEW.. ..uFACTDRy GUARANTEED

TO P BR AND Popular Receiving Tube Types.
BRAND NEW 75%+ Off lin "Factory BOlted.
FREE LIST Available - Minimum Order 825 .

ng.

,ntended 1(1 """",de. and 1"'1 oucfI a com
"",noali""" nel'M>rk st-old aI _ . be
....ilable 10 !hole commun'l'" deli.-,ng 'I. In
lhi. R"I'O<t and Ordor. 'here/Ofe. we are
adopt, "II lho ~"",nd"",nll oonl.i...,... in (I ..

N(lti"" of P, opoled Rul<!mlking e".nl,o lly
a. proposed Ind .. set forth in Ihe Appendix
her eto.

9. Althou gh _ ... adop.i "ll the a...nd
menU 10 Par i 91 _altv ~ proposed.
_ erll QUe'lliom. concernint ..,eeiloc teCI......

01 lho: Do<hl.-- i1 _al. diK:uWon.
10. Thll lICIi.on 01 the pr_sed MAerId

....nt. m.."ng all li~ amlleur ' adio

high quality
for your

has a
made

~
VANGUARD

synthesizer
You get 2,000 thumbwheel
selected channels from 140.000
to 149.995 MHz in 5 kHz steps
at .0005% accuracy over the
temperature range of -10 to +60
C and your cost is only $159.95.
With the Metrum, one Vanguard
synthesizer covers both t ransmit
and receive freq uencies.

For complete deteits and photo
see our half page ad in the May
issue of this magazine.

Only 1.55 x 1.65 x .4 inches
Fits right in to existing equipment

High sensitivity: 35 mv, It 500 MHz
15 mv,lt150 MHz

Input im pedance: 50 Ohms
Requ ires 12 to 15 V de It 100 mA
max.

TTL compatible output FIN/1 0
Ow rfoad protect2d
PS- M preseeter module wired & tested

S 99.00 pluv $.&5 shipping
WRITE FOR DATA ON EN TI RE LINE OF
PRESCA LERS
All ordeC'B please add $.85 l or sh ipp ing Calif.
residents add 6% &lIes lax

ATTENTION METRUM II

OWNERS

I.~'II'Y a~~!!!!Ie,a",~~

P.O. Bo. 961 . TempI. City , CA 91780

VANGUARD LABS
196-23 ......... A••. H"'l... New Y...~ 11423

500 MHZ SCAUR MOnUU

1, While _al COi'.' ....ts C,led ltoe
~~ 01 CIt"" RACES o<gtnol"i.on 0<
~"iIY ,n 1100r~nts· ....... mdence
juntfy,ng t ou l elimi..,li.on 01 RACES ~,."y.

_ •• Oltoero irdiQI .ed RACES 10 be pre
ci.. ly lhe sorl 01 highly Of\lllnile<! . nd
ellect i.e mean . 01 eme rgenc y communiea
ti(lnl ~ .i1al in l imel (It mln·made and
nalUll1 d'IIII....

8, Ac co rd''''Jly. _ ,ullirm lhow
linding< COJllifoed in ouo- NoI'a' 0 1 P'OPOWd
Ru........ ing in th,. proceed,ng. _Y._
I"'" '*'" uiS! lodfy ~ del,ni~ need in
some ..us 10< the Iype ol _ .... RACES il

'"



III _ .... "1<fU'I'IC_'" no........ lebl. lor
AACES uoe••epe~l. 'ta'ion, OPt'flling in
RACES may now ..... full .... 0 1 lhow!
I ........nc:;n .nCICI lod 10' ,_",er u_ in
I'" Arne,.... St.viet. Th. Iim'li>,ionl 01
Pf OPOsed Stet ion 91. 18S . pplv only in ,""..
eme'!I"nci•• ftqu i.irlfl inv",,"li on o f the
P.., id.m·. War Em...gency Powe.. under
sect ion 606 of the Communication, Act o•
1934....mended,

20. In .iew 01 <he foregoi"'ll, .... b.·......
, .....~,d PIl'1 97 01 tho Au,,", '0
be ,n _ publ;c 'm....I. con.....,,",-, I nd
_Sl'IY.

I
I
I
1
I
I
I
I
I
1
I
I
I

ZO p I

. 1

Enclosed is my check or mn-ey oroer

for S ~--,-c:---;=;~
cea-ce my 0 Ban kAmer lcard 01

o Master Charge
exp dale _

Accou~t No.. _

Signature __

o
o

Ci ly . Stale,

M.C Ban... No. _

Add ress __

Name _

ClII"'lI ... ,11 non-RACES _ ... <lll.........
,110.. con" xls.

18.. Some comment. , ..tIId q ....."""
COfICefnlng the def,n,t"'" of "RACES
,,",ion" itl P<0P0Hd Stef'on 97. 163lbf.
They a, ked ...n", ,,,,. ,he lang....ge ".pecific
land 10Cl,ion"' meln, sucll a "a,io" cou ld De
01'"'.' ''' lIS I PorI able Ita.ion . The I n._. i,
.. '1'.... : • RACES n.t'on mav be _"""
por\lbl. in ,,,. ...... I.."ion .. Iny 0''''
_ .... Sliloon. W. me.ely ,tqI,li<e !hi, ,""
lice_ ,",oon Ioall"" be • ""P'!Cif,c land
locI,ion."

19. F;~ly..... would nott ,1>1, t.au",

'Btl-
--

GET FAMILIAR WITH
MICROCOMPUTERS
AT MICROCOST.

---c:::::=J

Please send me :o Complete 6502
FAMILIAR/lOR Kit $229o Assemmeo .; . $285o IC Socket KIt. 5 14.50o Power Supply " $58o Check here II you w ish to receive

hterature On the complete EBKA Itne

Oklahoma residents. add safes tax
Make payable ana mail 10.

51 ~DU~R~S Ie
6920 Melrose Lane 405' 787-3671
Oklahoma Citv Oklahoma 73127---------- ----- -----------------

The EBKA FAMILIAR/lOR
is a complete
microcomputer system.
No expe nsive termi nal is
reqUired. Everything is
built-in to a single PC
board . incl udi ng a hexi
decimal keyboard and display.

Easy-t o-urKlerstand Hard
ware and Programming Manu
als guide you every step 01 the
way. You will gain a p ractical
knowledge of microp rocessing,
plus Invaluable "hands-on ' expert
ence . All at rmcrocost.

The heart of t he EBKA FAMILiAR
/ZOR is a MOS TECHNOLOG Y 6502
Microprocessor. an eighl bil p rocessor
that can address up to 65K bytes of
memory. On-board memory consists of
1K bytes of RAM lor user programs and
two eight bit ports (one input and one
outpul). A 256 byte m c rutor program. supplied In one 1702A
erasab le PROM . enables you to load, examine, run, debug and
modify your own programs. Each fu nction can be Im plemen ted
at an y address in memory, Breakpo ints can be en tered at any

location in your program to display inlernal
reg isters o r b ranch to a separate rounne

You may also expand the capabiht.es of your
FAMILIAR/lOR m easy. mexpensive stages. To store
your own programs in PROM. the PC board 'S cesrqneo to
accept three aonnonat 1702A PROMS (768 bytes, A low COSI
PROM programmer IS also available The system bus allows ...as,
expansion . Add-on memory. mtertace and special fun ction cares
are available,

Whether yo u're a begi nner or an experienced enqmeer EBKA
etters you a rmcrocost w ay to get famili ar with rmcrocomputers
Order your EBKA FAMILIAR/lOR today .

1- - ORDER FORM - - - - - - - - - - - - - - - - - - - - - - - - - - I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1-

,IlI'1 enlorClrl'ltfl'l ....11 nOl. eonll, I"te •
_icon Ploblem. At ,,,. '001 01 prQP()Wd
Section 91. 189 ... the not ...... tho, RACES is
• d ill1:U '1t ,yste1n wi''',n the Arno,eu. Seo-.
vice. d ..ill""d ' 0 ",... ide specific ' VPI' 01
comm unica,ion. in narrow ly del ined , itua
, ions. We be lieve. tll...I ..... . , hal only tile ..
.,. lion, . eg istered in RACES """' Id be
"",m,lIed 10 mmmunicalt 'Ni lt> RACES
sta'ion,.•nd ,,~ _. W. """"Id obser .
lie tt\I, ,.... II no'''''''lI '0 "' m
......' nil ....... regm..d in RACES from
Uk,"'lI por, 11\ 0'.... or9O";'od IItd """,.
9On,1..:I """"'" KI,.i'iH Ind Cf)rIlfnJ";'

,hey....,.. IN l'-"ldlomentl l principle
" 11 in RACES.......t'(. ,,,- i, is III

1 * .. ~1Ot . The p<oJl<Klllon 11\I, _.
CIII be I...,. ci.cum.tlnce, wn.,........ On
...nich commercill oper.'o.. m.... operl '. on
• m.'e". f .eque nci.. i, cont,"r y '0 the def in
i, ion 01 ,he ....ic. lound in Sect ion 91.3 01
,ho Rule< .nd i, conce",.... lIy " nacce"tlble
W. bell..... ,hi t ,f RAC ES canno, lune'l i""
... , hou, CQn'In'lefcili 0_.1..... il ,hould
PI_bly be ••,,-ed Irom AIl'Ia,.... R.:f..
s.n1Q I.~ en,..""".

14. Much 01 wtII, _. u,d in !he po.

otd"'lI Pl'1IlI''''' .ppl......" " equal I""" 10
,"" problem of , lie 'a>p<I 01 OI'"'"li"9
pr,vileges '0 be u , . rxled 1m.,.... Ope,",or,
i>i rloc iPil, ing in RACES. Con,i<\enl wi, t> o u,
de. ~. '0 mlk. RACES an inleg.a l Pi n 01
,"" emaleur ...ice. _ •• he,.in O>dopting
Sect"", 91 119 •• propotIId .nd .......,"9
0Pt.1I... pr""" ,n RACES identOcal '0
, ..... t>eId in !he 11........ice. Wlti" ....
IfI1lC1p;1lt ,hi! RACES organ...'-'<
.... 11 be iro;:on ltnced in ......... ing their
OPtr.'or, u!ill.. only ,t\o$t lfequencit1
. ...illbH! undor , lie , ...... 01 , he i. loc.n....
.... l>e l;"v• • nv ,uch inconven,.nc. will be'at OUlwe igll"" by , he be nefit< '0 be ..ali,ed
'n making RACES I n im • • 1 part 0' , he
Ama.eu. Redig Strnce.

IS. Much eon<;ern _ ......."",..toId
...... li""ti"'ll~ of .,.ti"". --,iciPII'''II
in RACES '0 bono fide o'O'il del _·
O'f!Cie. Ind • maximum of """'. I*'
_k of d.ill. Ind !fIsto PlOPOHd On
Section 91. 191. Such I IImitl bon o n "'ill,.
,om. con, ended, i, unr,"II"ic be<:ou.. ,t
oft.n like, lon9'" III.... one llou . 'imply 10
cell fll••011 Ind . tt. nd .0 o,h.. Idmini., ••·
t, ... mill... on • RACES netwo.k. W....
tI01 ~uoded by weh .~nu. Wlti"
_ of tIw .... RACES ....,--.-k........ be
I... ced to "'t mor••ff ie..., me,l-odo of
OPt1l1ion to comply wi,II 11. ne... I,me
limltllior!, .... beli••• moll RACES opo ..
''''''' will no, be ... icusly ""ected. Th.....
amo,..... " wiVr,ng 10 Vr",pen lhei, ne h'«J rk
tr. ffic IIandllng . kill, beyond ,h., ,hey •••
.Dle '0 I\XlU '" •• RACES par, icipanu mlV
01 "".H·" do ... 'h.ough ,ho....mlte",
net--.-k> 01'"",,1..:1 lor ,hi, ",,,po,,,.

16. 0... proposal '0 el,m,nate taef'QI
""1 .igm. ......,., d,stinct,.. caU 10
AAC£S .,.,"'.... .-.d requi.e 11_
,1I'oon, PlfIOC'~t,ng in RACES '0 .- "'-
.moleu. call ''!I'''''''''' .,-il;';i",d by 01
,he Ilrg'" civil de fen.. "' lII"ll.t;"".. Th ..
re.po n<le nu ' ll,ed , in ,ub""ncI. that ,uch •
ohlnge in .lInda.d RACES Opl 'a,ing p....
cedu.......... Id engender con 'u.i"", cau..
unne<:ftSI'V delIY.•nd mak. network 0Pt11'
lion gener.lly Ins eflicient . W. belie'Yel.

!'Iown.,.. thai """""'''''' on """"'" fr.
q.IInc_ should _ POWblo """form
'0 lOX:IOP1od _ PlIICI ..... Ind N' by

'~iring ,he u... 01 ...... ,eu. eall "9"" ""
RACES netwo.k, _ Ire I.k,ng an Ippr...
priale ' lep in lho, di. ectlon , N.... RACES
,,",ion, 0' ,hot. ,"""wing lIIei. llcen",. alt..
lhe eff",,"•• dolt of the...mendments will
be ...'!Jf'Id can "'9"1 ....tll. pte.i . of "we"
lollowed by lhe ..-ep.-iott ,eu. ClII
'9" disl.ict ,ndiQI.... Ind "" 11....
AACEs "tS-'" IIl1ion.....11 be..".;gned eIll
,ign lUffi... bo9,nn,ng w,th "A".

11. S,v..11 commenu III"9"d thll
IImi"ng po.m,..ibl. communicalion. 01
RACES "ation••"d .mlleu' .,.ti"", pa.- \ic·
iPltl "!l in RACES to commu nlc. ,ion, Willi

RACES ".,""', """ I"''' ",her " lti.....
"stod in propoMd Sec"on 91.189 Id
roduoe RACES ""Iwork .tt....,,,.."".. in ,'.....
01 _flCV· A lew .esPQndenl1 <uggested,ho, non-AACES _ may be ,n PO'"
"om '0 r_ .....- "tlnct '0 AACES
operl''''''' ,n _.gIf1CV ",....,........ and thll.
,n ."'1' lOVem. ,n light 01 ,he p."""....
lmendmen, d,.cu....o in ,II. precedi ng par.
q' aph, ..qu" ing am.teu' ".lto"," parll CO '
1I<l1lng in RACES '0 ule the ir Im. l.....' clliI"''' $lJCh • lII"0h,o."on would be un....
1.......bI•. Whil.~ ..... the o!wi"", doll,·
allI_ ,no;oIV«f ," ..,Ior(:mfl 5«t"'" 91.189
., prQPO$ld, .... nolt II... IonQ ...1 peloc,,.
'''''''.'1' 01 the Arnol.... Ser.1Ce IItd aww:I..,.

145



Ope,.1;ng ,equi,em.nll
§97 ,I 77 Oper ~tor re<lu ir. men".

No pe''''n "'.11 b. lhe oo ntrol oPe,"or
01 • RACES ".tton. or "'all be ,he conuol
<>PIr.,or of .n .maleu, ,.<100 ..a lion con
d<lct,ng communicot,,,,,. ,n ,he R~IO Am..
' ....r Civil Emergency s.-r.."" URI... Il\ot
per..... hold<. v.hd .m.ll.... radio _ator

Part 97 of Chapter 1 of Tit le 4 7
of the Code of Federal
Regulat ion s is . mended

in ilSent irety as fol lows :

SUBPART F - RADIO AMATEUR
CIVIL EMERGENCY SERV ICE

(RACESI
Gene'<ll

~97, 16 1 Ba,isand pu rpo><.
1l>e Rodio A"",'.ur CiY l1 E""" '9"n<: YSe,·

.icor pr""ides for ."",I""r r<ldio _""'n lor
c .. il delMla eottmunia"...... purpo," only.
"'-iog pesood< 01 local. regio<>ol .....,oonat
Ci.i1 .,....,ia. ,ndud'''9 any _tIil"'CY
whICh y necaIlU1e ,,,,,,,king 01 the Prfli·
dent·, W. E......tIil"'CY P-. undo< the
prow;"ions 01 §606 01 lhe CommunlCl' .......
Act of 19 34, 1$ _ded
§97, 163 DeI!O;tlO....

For the JlUrpoon 01 thi. SolJl>.'. l!>e
I ~ lowing del in,Ii"", •• lIPplicable'

10) RadiQ A_fe,,' Civil Emeryenev ~.
vicr!l, A ,ad ioco mmu rlic:at",n .erv i"" COn·
ducted by volunt _ I,c",,"'" .mOleu, ,.d'"
oP<!'at..... for provid,ng erner90....y ,adio
communic:a,,,,,,, to local. '''9ional. or <tat.
ciYil del..,se or9""iUl ........

Ibl RACES JI.rion. An amat...... ,.100
,Unon lioe<>lOd to • <:lvil def....... or9l""a-
'oon. at • wee,f", Iond 1ocI,K>n. lor I.....
pw_ 0 1 prov,mng the lacili".. lor ......
teu' .1<1;0 _.,.... to conduct _,......
rldloeomtTIUnoallOl'd ,n ttw RaII.o .......1"'"
Ci.,l E....,rgency Senoia.
~97.165 ~phcobil,ty 01 rule•.

In all co_ nol "",cificolly oovored by 1!>e
p,ov i,ion, e<>nl.,ned ,n ,hIS Subp.ll, .m.
teur ,adio , t.t'OOl . nd RACES ,t.l ion, "'.11
be 9<Jv.rned by , he prov i,ion. o f the , uI9'
!/<Werning ."'.tlllll r r.dio ""l ion, 9nd opor'
lIor. lSo~rtI A 'hrough E01 thll portf.

S,.non ..... 'hofllalion.
§ 97. 169 Station II"..,.. requi.e<!.

No "."""il1'''9 ,UIIOn wll bo oPer.ted
,n lhe Radio Am.o'lIIlIr Civ,I E.....~
S.vioou.....'

laf The station i. I""""",,,.,. RACES
nation by the Fadelal COmmunocat .....
CommIS.ion. or

(b) The <tal"'n IS on 'IIIlI' .ad,o
"a, ion licensed by lhe Fed t Commun,ca-
lion' C<!mminioo.•nd i. ce-rtified by ,he
re.ponsible oi.il del.nse organilll,on ••
'''9 i.,erOO with thaI 0 ' 9"ni,.l ion,
~97.171 Elig ibilo'y lor RACES mlion
licen...

A RACES stal,on .... 11 only be Iicenoed to
• locatl. '''9",,,,1. O' ,Ule e.il dele...... or9l""
.atlOn.
§ 97,173 Apphcatoon lor RACES ,Uloon
I;.,.,......

lal EM:II IPl'llClllOn for. RACES,ut,on
1_ ....11 be ..- on ,..... FCC Form
610-B.

lb) TI>or appllCl'ion ....11 be.igne<l by ,he'
cwil del_ offlCl.1 respon,ible for t!>e
<:oor(\;""tion 01 .11 civil de l"".. aeti.,tie! ,n
l!>e .,ea oOl1""",,"d,

Ic ) Th . appliCOlion "'. 11 be oount...
• ignod by , h. ro""o n,ible official for ,he'
gov. rnme ntal enl,ty I....d by the civil
delense or9"nil.1,on,

ldl If the .pploCOtion i. lor • RACES
<tll_ ' 0 bo in .ny 'I»Oi.' man.... co.Med
by §9 7.4 1. those wong< <peeiloed lor
........RACES '''1101l1 11 ..... be ",tIm"ted.
§9 7.17 5 Am.ol"'" 'adIO ..~ion reg"'UI,on
,n c, ..1del....... ""IIn,..tion.

No .mal_ ra<f;o Il~"'" .h;aR bIIr _.
ated in ,he RadIO AmMeus Ci.il E....goncy

Seo-.lc<e unl,.., it " oertif;.<f II "'!I,,,or'" ,n •
ci.,l defense organ,..tion by ,"' t organ".·
1'011.

•

APPEND IX

FEDERAL
COMMUNICATIONS

COMMISSION·
Vinoenl J . Mu llins

Seaetary

$3.00
3.00
8.00

~ 0", ,
~, • .~

• • •... ". ..., • •
• r,. •

FREE CATALOG
SP-7 NOW READY

'See onochOO Concu",,,... SI.'""",nt 01
C<!mm''''''ne, Reid In which Chai,mon
Wiley and C<!mmi""'".,, Hook, jo in.

NOTE : Rule. change. herein will be oo verod
by T,S , VI(7 51 ·3

' S FUR THER ORDERED lhal lhi. pro
ceedo"9 II TERMINATEO

MM53 14
MM5316
7001

CLOCK KIT $14.00

# SP284 $14 2/$25

Includes all parts with MM5316 chip.
etched & d rilled PC board, transformer,
evervthinq except case . #$P2 84 $ 14
2/$25

S .82
.50
.96
.80
.60

747
748
1458
3401
555 timer

P.O. Box 62
E. Lynn. Massachusetts 01904

Please add shipping cost on above.

effect,.. dill o f t"""," amendmen". it may
be .-.1 upon pr__"cal' lor a
_oed 010 yea. d... ,"9 .....d1 I lhe
n",,"9 _II con,inue '0 apply, All
0_ a"<l r....-d RACES 1 ""'01
....... .-.ply wllh the 'ulft M .

EEl> ...... RACES "ati.... appli _I
be """"'11ed on an FCC Form 6 10-6. with
. n ",dalion ,I i•• RACES lI.tion apopI,ca
tion.

23, A.coordingly. IT IS OR DER ED that
Pa" 97 o f the C<! mm ''''on ', Rule, IS
AMENDED a, ,00,,", in the Appendi~

anached hereto .1I0000ti"" March 23. 19 76. IT

s .60
.52

1.80
1.60
.50

TELEPHONE TOUCH PADS
New, by Chromerics, sta ndard telep ho ne format.
Measure 2'4 x 3 inch es. Great for repeaters, phones,
computers, etc. $4.50 each 6/ $25.00

LIN EA R by RCA, brand new, gold bond process.

LASER DISCHARGE CAP
Sangamo, new, 40 m fd 3,000 vo lts, 180 J ou les. May
be used for f iltering, linears, e tc .• by d er ating to
2,000 vo lts. Sh ipp ing wgt. 10 lbs. Measures 3 '%. x 4 Y:r
x 9 Y:r inches. $25.00 each 5/$110.00

301
307
324
339A
741

22. n- ..,....._.,. ",.It beco'",

effecti... ~ the do 'e weeilooo:! in PI."
graph 23. In orde< '0 .""Od undue "-"""P.
U,"m9 RACES S1llionl moy cenl,n... 10
ope"'le u ....... lheor a",e", ...IOO,ill ll<>nl
. nd lhe • • ;"ing Rules un t il the U P"", on
da l. of lhe i, lio::..n ..... If lh••• pi,.t iOl1 date
01 on .,ill ing RACES , taliOl1 Ii""n.. i. I...
than one ye., and .i , mon th. h om , !>e

5 VOLT 1 AMP REGULATED p ow er supply kit for log ic w ork . All pa rts includi ng
LM 309 K -WK-7 $7.50

DUMMY LOAD resistor, non-inductive , 50 ohm 5 watts 3% $ 1. 00

AA Nr CAD CE LLS brand new , f ine biz for handy t alkies. $1 .25 ea 9 /$9.00

ASC II KEYBOAR D bra nd new w/ROM ch ip, data package $45.00

POWER SUPPLY MODULE
New, plu!?",in module. Plugs into AC o ut let pro vides 12
volts AC at Y:r amp by two screw ter m inals. Great for
va rious docks, chargers, add ing m ach ines, etc . New

$2.50 ea. 5/$10.00

21. Aulhor ity lor the 'ula dllo"9l'l
~... here,n IS contained in Soect,..... " lo l
..-.:l 30J 01 t~ Communic.oti..... Acl 01
1934. as ."",.dwcI
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STOR E HOURS: MON.FR I: 9A.M. ·9 P.M. SAT: 9A.M. ·6 P.M.

The fir st two numbers of the frequency are deleted for the sake of being
non-repe tit ive. Example: 146.67 receive would be listed as - 6.67R

57.7.27R
58. 7.9OT

5 1. 7. 18R 59. 7.30R
52. 7.8 IT 60.7.93T
53. 7.21R 61. 7.33R
54. 7.84T 62.7.96T
S5. 7.24R 63. 7.36R
56.7.87T 64.7.9CJf

65. 7.39R

wilh • civil del..... Of!ll"i.., ion mill onfy
be used 10 communlClle "'lh,

ClI RACES sta',ons lianted 10 I....
ci.,l Mf_ orgoni .,tion wi'" """odl ,he

lma ' ..... ,ad", " .. ion is '"'11",...ed.
121 Any 0 1 , he following sta"OIlS

upon lut too,iza lion 01 lhe , e spom ,b1e ci. il
del. "", o llicial lor Th . organi. alion in which
Ihe lmal eur radio " ,lion il regi,'ered:

m Any RACES n ll ion licon"'" '0
Olhe, ci.il de tense or lJlnill'ion. :

Iii) Am l teu, ra d io ... . ions
,"!Iist..ed wi'" the ...... 01' l nother civil
del.... "'ga"'..._,

6- . Regeney HR·28
7- . S.B.E.
a_. Standard 146/826
ge. Sta ndard Horizon

10-. Clegg HT-146

144.00 to 148.00 MH, ..ing 22
c hiln...1s

T'''O$iUo" . .... . . . • • . • . • •.23
FET • • • • • • . . . . . • . .•• • • . • • •3
IC . • • • . . •. .. • • • . . • • .... ..3
Diad 16

13.8511 11 MHz;

._ .........--

52/52

VHf fM

4 1. 7.03R 49. 7.I SR
42. 7.66T 50. 7.781'
43. 7.06R
44.7.6'1f

29. 6.371' 37. 6.94T 45. 7.09R
30. 6.97R 38.7.6OT 46.7.72:r
31. 6.4OT 39.7.00R 47. 7.1 2R
32.6.46T 40. 7.63T 48. 7.75T

25.6.31T 33. 6.SZI'
26.6.9IR 34.6.52R
27. 6.34T 35. 6.55T
2& 6.94R 36.6.5SR

I"",. bV ,"', organ,.. , ,,," .
C3l Stllions in the Oi_ Communi

CIt_ Sor-.ice;
141 SUlions 01 the Uni,ed S,.,..

Governm..,t lulhori.ed by tile NWQns,ble
iIgIlflC'Y ' 0 exc,,".. commUllica"ons w,Th
RACES <ll"on.;

I!'>l Any Oll>er ,ulion in any olhOl
' et . i"" regulal. d by , he FedOlal Commun,C<I'
lion. Commi" ion, wile ....... SOC h ""l ion i.
IUlhorind by \he Commi..ion 10 exchange
eommuniC<llion. wilh '1I1ion. in , I» Redio
Arno'..... Civil E.......gaflC'v Senice.

fbi Arnoteur rad", sta,ions 'eg"t..-ed

I(]I JCOM IC-22A

22 chan .... l. for 144 MH, band .
Built-in c:rySla l unilS for 5 c: han nel • .
Double Super hete ro d y ne
1st intermediate : 10.7 MHz
2nd inte,mediate: 455 k H z
a . Bette, lhan 0 .4 u v 20db quieting

17. 6.19T
18. 6.79R
19.6.2Zf
20. 6.82R
21. 6.25T
226.8SR
23. 6.28T
24. 6.88R

RECEIVER :

CR YSTALS fOH THE rc.zao SPli TS I N STOC K:
13.8844 44 MHl; 13.9 17118 MHL. S6.SO ea.

9.6.13T
10.6.73R
I I. 6.145T
12. 6.745 R
13.6.16T
I4.6.76R
15.6.175T
16. 6.775R

, _. Drake TR·22
2- . Genave
3_. lcomN HF Eng.
4_. KentWilson {Tempo FM H
5-. Regeney HR·2A/H R21 2/Heathkit HW·202

REAOY TO GO ON:

94/94 3 22/82 5
34/94 4 28/88

BA CK IN
STOCK!

1
2

1. 6.01 T
2. 6.61 R
3. 6.04T
4. 6.64R
5. 6.071'
6.6.67R
7. 6. lOT
8. 6.70R

Reception System
' nle 'med ia t. F,equencies

Reception F,equenein

Sensitivity

2 METER CRYSTALS IN STOCK

Special! Only $ 249.9 5. Get 8 c rys tals of your
choice for only $2.50 more wit h purchase of
IC·22A.

We ca n ship C.O.D. first cress mai l. Orde rs can be paid by; check , mon ey order,
Master Charge, o r BankAmericard . Orders prepa id are shipped postage paid . Phone
o rders accepted . c rvstar s are gua ranteed for life . Crysta ls are all $5.00 each (Mass.
residents add 25e tax per c -vstatl. U. S. Funds Only
We are au thorized dis tributors for : Icom and Standard Commu nications Equi p
ment. f2 meter)
Note : If you do not know type of rad io, or if your rad io is not listed, give tun
damen tal frequency, fo rmula and loadi ng capacit ance.

LIST OF TWO METER CRYSTALS CURRENTLY STOCK ED FOR
RAOIOS LISTED BELOW:

I hll the bands 7245-1255 kHz Ind
14220-14 230 kHz Ife llso IVI,IIbl~ in
AIas.k4o. H_ aii. "'*'0 Rico. and m. Virg,n
Itl l rds.

f51 Those .tal""'. aperll,"II ,n lhe
band 220-225 MH. stllil no, '*Jll~ "'rmlul
interle,ence 10 Ille gove<nmenl ,ao,olocal ion
.... . 'CO.
§ 9 7.189 Po,n" of communications ,

(,1 RACES ".'ion. m.y only be u,ed 10

communicale wilh ,
(11 Othe, RACES stlliom;
(21 Ama,eu, , ..... st.l...... _"I,ed ..

"-'''II 'Iflistered wi,h I c,vil del_ OflllflO.1-

IK Bo.469 ==

1_ and is _ ,,11td .. enrolled in, c;~,1

del....., organi ."..... bV ,"'t Of9l'n"ltion.
§ 91. 179 Op.... ' Of .,.i~,le9os.

()pnilOf pr'~'1eogoo$ in ,he R~io~,.....
C..il Erneogency Senia! are dependent

upon. "'" idenhCilI 10 . ,ho"" fOf \he dIS. 01
",*1'0' license held in ,he Ama,eu, R~io

Ser. ,CfI
§ 97,18 ' Availab ilily of RACES s," ion
li""nse and ope' at o< Ii""n",•.

CII n.e o<i~i....1 1iC<i! ..... 01 ".<:tl RACES
.1I11on. or , photocopy tllereof. ....11 be

"lIdMd ' 0 ..,m ",,,,,,,i,,..- o f such ""ion.
, nd II Nch control point 01 ....d'I "",on.
_ .._ ,photoeopy 01,..... RACES ""ion
IOnM i. utili.ed ,n compI"""" w,m this
r-."ement. the orog,..1I1ltion Io""n", shall
be '~Iilobk 10' i"'PiKfion bV I ny 't!orized
Go...nmtn' official" ,11 'i"", ,Ie ,he
I1I"on i. being _"Ied .nd . , 0 ' '''''' , imes
upon roq"." , made by an aulho ri.ed r"llfe-
•..,lI li •• of lh. Commission , u cepl when
su<:h Ii""nse had been fi led wi'" appliC<l'ion"If modilication Of , erwwal lher"'<l l. Or hi ,
'-' mu,ila'ed. 1011. Of dest' ......'!. I nd
r_, has ~n made lor. oi,Jpli<:Itt I""",,,"
",_dance ...,h §97. !'>7,

fbI In addi,ion '0 , he _"Of Ian.
....ilabili'v requ"ements 01 §91,83. I

photoeopy ollhe eonlro/ QPO<ItOf·' am......r
'ad,o _"or locense stllil be posted It I
con.... cuous place . , Ille conlro l po,n, for
lhe RACES ,Iat ion.

T.chnical requ ir. ments
§ 97,185 Froque nci.. ..li l. b1e

C• • All 01 , he "" hori.ed Irequenc,e••nd
_illlions 1iIoca,ed '0 the Amaleur Radio
Slrvice Ife It so IV..Iable '0 ,he Radio
Arnol..... Civil Erneogency Seoice on •
",",ed blsrt.

Ibl In,..... -..t 01..., _gency wfI,d'I
_ ,Ules the invok'ng 01 , he l'I-es.KIent ·.
WI' E""" 90ncv Power. under the pr"",........
01 §606 o f lhe Communication. Act 01
1934 , IS amended, unl.ss mod il ied or oth., ·
wise direcled. RACES I1at ion. and amateur
ndio Slal ion, participaling in RACES will be
Iimiled in operl l ion 10 Ihe Io/ Iow ing

Frl!QU@flCy or F,equency Bind,

kHz Limi' l ' ''''''
1110O- 1825 1
197!>- 2000 1
3!'>1&35SO 2.4
....eooc
oss a
1097-7103 4
1103-712!'> 2.4
7245- 7255 2.4
'4047·1 4053 4
14220- ' 4230 2.4
21041- 210&3 4

MH'

28 !'>!>-28.7!i
29.4&2965
50.3&50 7!'>
!'>33O 3
5J.3&!'>3.7!'>
145.17- ' 45,7 1
146 ,79-14 7,33
220-225 5

Ie) LJm ualion•.
III Use 01 hequencies ,n Ille band

18OQ-2OOll kHz i. subje<;, ' 0 ,he p"IOtity of
,he Lor... sY..em of ,adoonavo,.1"," ,n , his
band and 10 the 'Iftl9'."....,.. fr_encv.
emission. and _ I""i1Ilion.con,..ned in

§97.6' 01 tile ,u1es _,.,-n, ,",,, .,."...' fldio
SIll""'. Ind operllors fSubpa<t. A m,,,,,,,,,,
E01 'h,. partl.

121 The l.a ''''bihlY 01 ,he Irequency
band, 35 15-3550 kH•. 7 103-7 125 kH•.
724!'> ·724 7 kH l . 7 25 3·1255 k H. ,
1422014222 k H. , I nd 14 228-14 230 k Hl
lor '-'Se d.... i"'.l period. 01 Ictual civil del... se
e"""9"ncv i. l,m,ted 10 ,he inil"l JO dlvs 01
su:h _gency. u.......Ol~Of..ed fJy

lhe Corn-nission
(31 f o< use on emergency .~M _

r.".",'" '0 .... kor ,n,,,,1 contact w,lh m,lo·
' lfV un,lS; Ilso. lor comrnunica"ons w,Th
m,I""v sta'ion. on ...." ... ,equ"'''11 .-OOסס

d....."on
141 For use ltv all "" lho,i.e<! .11I,0n,

o nly in lho conl l,,""' al Uni,ed Sl. l~" . XC. ~I
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I,;il Slit ..... ;n the o;.an. Com
_nicotlono s.ooce;

(i.1 SI-'oom ot thot Unit..:l States
Go"e<n"""'l ....thori • ..:I by thot responsible
'!l" rICY to oKc hange COmmun,cations with
RACES .tation. ;

("I Any oth", .Utoon in any o tt>.
...a ~al..:l by the F.u.. 1eommuniQ
toom Commi..oon, whe....... ouch naloc" is
authorind by the Commossion 10n~
~catoom ....th Slot'..... in the Rodoo
.......t...r C"il Emer....""y Set",ce.
§97,I91 Perm;..,ble communica tion.,
All communica tions in the Radio Amatour

C.il E"""9tncv Setvico must be ~Iocally
author,zed by the ay,1 del..- Ofg,onil.lltion
Ia< the ...... e ....... Slal'ons in this w.a
may "an""i t Onl y ci"il delen.. commun,Q
tlon. of the following tyPOS:

(. 1 Corr<'nun ieation. co ncerning impend
ing or actual cond ihons jeopardiling the
public ...fety. Or affoa ing ' M ...Iional
del.... or security "'-'''II p"'oo. 01 local....,_1. Of ...t ianal eml ..,....,...

III Commu"'cal' dorOClly con-
~..n."II the ,mmedioto ..Ioty ot Ii I. or
ind""dual.. Ih. ,mmedille PfotOCI,on of
pro""rty. maint .nance of low and order.

all""'t"'" 01 IIumar> "'''.'''II_.-d. and
1M C:Omboting of .-med attack Of Ybolage;

121 Communication. dirOClly eco
c... n,"II tho """,,",ulatlon . nd di.",m' IUIt ion
of publ ic information Or Instruction. 10 tho
ei"i li. n populat ion n1l. l lo the ;lOIi.i t i..
c l tho ei.,1 dele Ofgonil.ltion or othel
.."heri• ..:I ......nrnent.1 0' rehef age""ies.

lbl Communicni..... IOf to. in,,'''' ..~..
and IHI. nKlt....y to e..",. the estobhsh
mont and ma,nlena""" of o.derly .nd
off,c;,,", OPO".tion 01 1M Radio Amal ....r
Ci.il Eme<!I"""y Set.ice a. ordered by the
re.p<>n. ibl. c,. il d.ten... org. ni,",>On .....d.

Such test. and &.11$ may not n.-.:l a IDtoI

t'... 01"... ho;r.J. pel _k,
lei Br..f one way tran.... i...on. IOf the

tesl i"l . r>d adiu"ment at oqu,pmenl.
§97,193 Limit . t ion. on the u.. of RACES
" . t oon. ,

ta) No stal,en in the Radio Amlt.",
C..,I E..-9"'CY Sor. ice """II be uwd to
"."'''''1 Of to ,eeeive h," . : • fa< hore. '
fa< COIYJI"l"""*''''''' tor mat.ial "0"-,"
loon. dtrecl Of ,nd..OCl. pald Of ",om,ted

lbl All mesMges wtticlt ar. ",,,,,,,,1\..:1 in
"""necticn "",fh d,iII. 0' tests 'Nil be
c1earl v identil ,ad as ouch by u•• of the ward.
··d, ill"· or ··test". a. apprOP,iate. in lho body
01 the mo_,

450 Me PORTABLES - R CA Personalfone 450

PUBLIC NOTICE

WAIVER TO PERM IT AMATEUR
TV R EP EATER S

Ma rch I , 1976-S
Th. Comm,........ by Ch.el. Salely Ind

Spec"1 Rad,o Srrv~ Bu,.u. tIM "".....ed
Section 91.6t lel 01 tM eo...... i..""'·' Rules
fa< I period of 1 v_ \0 _""t operatoon of
I..l·ocon ....t t .....i.oon '''flOaI'' RallO'"
outsdf, of lhe b-band. "",malty ~• ..:I
fo' r. pe.t.r oper.lion. ,n the 450 MH.
.mlte"r b."d

On J.nuary 25. 1974. the Comm ...,on
i......:1 a ." monlh Special Temporary
Autho.ilal'on """"'" _iwd Stetion
97.61lcl cf the Rules go"",ni", the Amateur
Rad... S....... to "".mit operation 01 list·
_n ,et..ioion r_t...tal"'" WR4AAG on
the 450 MH. band. The .tali"" i• ...-d fo
'""....mit 1.I$Vi.io n .Hjnal. of 011>0, amlteu,
,ol••i.i on SIa Uon. throughout the W..hing·
ton. O.C,...... for tho lXl'po", 01gathe<,ng
u_,monlll data co"".rn"'l1 !he f_ ib l<lV
01 t;osHean lelfv""'" '''flOat.. _auons at
450 MHz. TM $pe<:W1 T_•.., Authooity
_,.;", Sect ..... 97.611<:1 _. ,,,,",,"d
ever.1 'i ......tu~t to '1$ iu............th
tho most ,ecent ,__1 101 ro uP'" on
M.rclt 3. 19 76 A ",, ' iuon for rul.mlk "'l1 to
1110101 regular op.rat lon 01 th;. ".tion ,
RM·2507, WIS fil..:l on J........-y 16 , 1975
Tho Commi..oon now h.. tlu t Pel,t,on
undfr COOSodorallon. as _II .. _aI Oll>or
'''1.....\$ 01 a _110 ...t"'., Pend,,,, IOfma'
co"Side..t lon 01 thno pet,toon.. and pe<"Ol,ng
."",Iernental_ of a lormallrequeney ooor·
d'IUIt,"l rnechlni.... .....Ih,n tho Amlteur
Rad;o Sor. 'ce which """" Id 0"" "'0 lhe
frequency .el""tion. of .11 ,.!"'ot., .tl tion•.
tite Comm,n;"n i. 10'1"""9 Rule Stet,on
97 6t leI Ill( a _iod 01 I y_ to peom' l
cont,n.....:! upeoin'lent.toon ,n th,. rnocIo a t
_.,""'. Any licen<ed amateur _ ,or
"at..... OPIOIat,ng in the 450 MHl bend may
~ such I.". ""rtl>out ",io< eo....
m,noon 'pp'cy.1. Th r< ""alOe' i. e\fecf'''''
F.bf". ry 27. 1916 Au'ho,it y lor 'h"
w.i •• r i. conta i....d in Seet>on 0.331 of tbe
Commi.. ion·. Rule•.

CONCURRING STATEMENT OF
COMM ISSIONER CHARLOTTE T.

RE ID (C HA IRMAN R ICHA R D E.
WI LE Y A N D COMM ISS IONER
BENJAM IN L. HOOKS JOIN )

RE :RACES

I haw CCII"CU'.ed ... th n'Iy "Olle_ in
t"" doocision becaue I bel_ RACES
remain. a ~iabIe means of co......""ocetoon..
RACES c.., .nd Iu. tilled a corr<'nunicatoo",
yo,d in t;me. of .morqe""ie••nd I loel it
, hou id be adm inistered and oper. led pri·
marily by licen...d .m.t""r.. He""" I <10
1..1 t bere "",II be toolUl l ide ,I1"""i..
......r. locenoed am.l..... may not be ....ai~
able Ind. ,n ouch ca.•. com....cioll 0Pft
.to" "'auld be al~ to operate the
RACES .t1toon. unt,lll.. IlCMSOd _t.....
arrive on tf>e .,...... I would ...... Plefllred
In oxCOPI.,n to the hcenoed .mat.", oper·
Itor rule wllh • ,e",iction Ih. t .uch u'"
could be only in lim. 01 In e,"em.......
:encV. no l routi ... police. I... Of ambul.nce
acU.'IY.

· .... $375.00
. . . $400.00

... $400.00
· $425.00
· $45.00

V lt e new .

· $225.00
· $250.00
· $40.00

SOLID S T A T E MOBILES
We ....... r . a bl. to acquire a limit.d quant ity 01

RCA SuperF leetfones. The.. r.dios .r• • l1 tran ·
si st o ri z e d Bnd are r.t.d 10' 50 w.na out PU t
c o n t inuous d uty. Ther. are n o r elays o . other
m o v ir>g peru .

These uniU are in the 42 to 50 mc band
segm.nt a"d are ideal fo. Uae ,n the a ix mete.
h.m band. With modil;cationa th.y can be used
in other segments o f the 25 to 50 me beno.
Mod.1 CMF B·50 wit h . ccessor i.,. (fo. J u neo nl y)
$200.00 Regu l.r ly $325.00.

Tne.. POrtab les a r . " m il•• to the Motorol. HT-200 in s iz e . nd weight , but u.
modul.r const r u c t ion techniqu... . COn...... ion to the .mateur band 'equir.s cryst.ls
and ordinary alignment techniquM.

Frequency ra"g.: 4 5 0 to 410 mc
Power output : 1 w.tt
Recei ..er ..nsiti .. ity : . 1 microvol t E IA S l N A O
W.i9h t w ith battery : 400unc.s
S ize: 3 .2" x 1 .8 " x 8.8"
P ersonallone 4 50 w ith st.nd.rd squelch ....•.......•.
Person. Ilon a 4 50 wi t h du.laqu e! ch .
B.ttery c h a rg e • . . • . . . . • . . . . . . • . • • . . . • . . • • . • • • • • .

TWO METER PORTABLES
RCA TACTECS

The TACTEC il the la t . st model portable mad. by RCA a"d f.atures ext""ai..
u .. o f ICa and separate tra"amitter a"d r.c.. iv ... boards 10' easi . ....ic in9.

CO"v. aion to the two met. .meteur ba"d requi.es ordioary .li9nm.... t
p ro c edu res. COMPONENTS NEED NOT BE CHANGED FOR AMATEU R U S E . An
.xt .rnel wea k.r ·mik. can b . add.d wi t hout modify i"9 t he . a d io .

TACTECs or. mad. in two basic mod. ls ; Standard h o u si"g wh ic h accommodat.a
up t o ewe frequ.ncies plus du.1 squelch , and Options housin9 which c . n
. ccommodate up to sil< frequ.nci.s plus d u . l squ e! c h .

The .. r.dioa h . ... recenlly been removed from c o m m e rc ial ser .. ice .
A N_ Ni cad s.u.ry ia includ"d w ith each T ACTEC .adio.

Frequency.ange: 150to 162 mc SUindard H o u "r>g TACTEC
Receive. ae " s iti .. i tv: .25 mic.o..en for 12 dB T AC TEC port.ble w /std . squelch

SINAO T A C T E C portable w lduef squelch
Pow.r output : 2 wa ttS m i" im u m (5 watts avai l · Options Ho u a in 9

o bi. at opt ion) TACTE C i'ortable w/atd. squ.lch
Size with b.ttery: 2.6" x 1 .6 " x 6" TACTEC PL't.ble w /dual squ.l c h
W.illht w ith batt.ry : 18 ounces Desk top b.tt.ry ch.r9llr

WI LL Portable Specials for Jun.

All ITEMS ARE SUBJECT TO PRIOR SALE . ACT NOW.
NO COOs. Purchase Ol'"deu a c cepted b y speeial s r re ngeme n1 o n ly.

Send check Of money order to :

TERMS: All item, a~e $O ld a, U, if not a. ~..p~elented r'W'turn wilhin fi ,Of!' day. of r'W'ceipt for exchanle
o r refund (our o p t io n ,. A ll ilems aN' . h ip p e d fre41h t collect . A cceuorW. do not include cryllal. , ....edl.
~ela y' orantf'nna• .

m:uvr« r US ON AIIUUT MA r :J I . nf S,;N v« vouus i\(ill '
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S. D. SALES CO. P. O. BOX 28810 OALlAS, TEXAS 7S228

(COMPLETE KIT)

SALE ON CUT LEAD SEMICONDUCTORS
Leads Wert cut lor PCB Insertion. Stilt vflr~ uleable

2102 1K RAM',., FOR 112.95
Nflw unll. Wfl boughl a load on a 'Up<lr
dea l, hence thi, !antaslic price.

Units tesled tor 500NS Speed .

~

3 DIGIT LEO ARRAY -7SC .. _
nnnDy-ur_OI

Dl33U",. . .....N--3 SW P • ~. III .....
__. - - r.:tory 11"-. _
_od _ •• ooIdl>l'''''''''
_,_" IN. lIflco' 1!'JI: 3 lor U

MV -SO TYPE LEO',.,u_
10 lor $1'--

INTEL1702A 2K ERASEAIILE PROM'S $1.95
We tell II liMe it it . We cou ld n.ve taid IIlflllO wer e
lactor~ new. but here il lhe ,lraioht tcoOCl . We bought
• load 01 new computer~ lhat contained I q""lil~

01 1702A·, in tod<el, . Wa earatult~ removed lila ~.,

......"'ed tneir qualll~• ....:l .... oll...ing them on one hae_
of • deIIl. FirSl ~. "rtl wrved . SahlllCt lOl'l
O........"eed.

l N9 14/1 N 4148 " , 1001$2
l N4OO2 1 Am p HIOPIV , 40ISt
1N474SA 16V 1W Zener . . . . . . . . . . . . ,20 /$1 ALL NEW
EN2222 NPN Transistor , , ,2SIS1 UNUSED '
EN2901 PNP Transist or . . 25 /$1 SOM E ARE
2N3904 NPN Dri><e' X,I •. . . . . . . . . . . . . . . 25 /$1 HOUSE.
2N3392 GE Pre-..mp XII•. . . . . . . . . . . . . . . . 2S!"
0 103Y $CR. 800M"' . 6OV . . , 01$1

SLIDE SWITCH ASSORTMENT0.. _ _ . __

___ _ NJ _ .
_~, ""'_ " id_ '.., .".~
.ogo .., ..,.... _ ..... s.-.r - '1 IrK • •
lAoo "' • • •

ALARM CLOCK KIT SIX DIGIT LED
Thousands of hobbyists have bough t and buill our original clock kit
and were completely satisfied. But we have received many requests
for an alarm clock ki t with the same value and quality that you have
come to expect from s.u. So, here it lsi
THE KIT INCLUDES:

1 Mostek 50252 Alarm Clock Chip
6 Hewlett Packard .30 in. common cathode readouts .

15 NPN Driver Transistors
1 Etched and Drilled P.C. Board set
1 Step Down Transformer
2 Switches for time set
2 Slide Switches for alarm set and enable
1 Filler Cap
4 lN4002 Rectifiers
1 IN914 Diode
1 .01 Disc Cap

15 Resistors
1 Speaker for alarm
1 LED lamp for PM indicator.

I 'JIm V

S. D. SALES CO.
P,O, BOX2881 0

DALLAS. TEXAS 75229

1DOlI MFO FILTER CAPS
.... JIj VNOC;, ........". .... _ P C, _
___Iot-ne.. ,_. c:.on- ...
1CI 11 18 ........... l'.cl..__.. _
_ S- D s--t4 _ 11

UPRIGHT ELECTROLYTIC CAPS
47 mId 35 V· 10/S168 mId 25V-8/$1
Brand new by Sprague. PC l&adS.

OISC CAP ASSORTMENT
PC leads . Al leNl 10 dl llerent
values. Indudee .001 •.01 •.05 .

plu. other at.ndard y.lu"',
80 FOR 11

RESISTOR ASSORTMENT
1/4 W 5% and 10% . PC leads .
A good mix of valu... , 200/$2

OUAL 741C l5558) D P AMPS
Mi ni d ip , New house numbered unitt

b~ RAYTHEON .
4 FOR $1

FET'S BY TEXAS INSTRUMENTS - S PECIAL 5 lor $1
4TlS-7'tNl ",'~ .. I__ .....,.ar. TO-8:I pIMI~ "'. N,0.-.

'''''' FET

FAIRCHILO IIIG LEO READOUTS
,. ..... .SliPI::tI_ICI_........ _. ... ~ _... _.,..,_.T_,.,...__ s.c-__-. ....... , ....~
-""""" YOUR

FNO 510 Com mon A_ CHOICE
FNO • 503 Com mon Calt10de $1 ,50 N . 6 tor 17.50

.... do "'" ..I I~~. · Mono'\' tIOoCk_ ..'.on--, '10m. N<> C.O.D ,T _ . _ ,~ tax. _ ,_

, _'''''~,--,...
III _ ",II' ...- 10 .....p ....
...,IlPI.....

Kit includes crystal, d ivider IC, p.e , Board plus all other necessary
part s and specs.

60 Hz. Crystal Time Base
FOR DIGITAL CLOCKS $5. 95 1--~~~~t"~;;;;:11

s. D. SALES EXCLUSIVE! I
The kit you have been waiting tor is here NOW , and at an I--..::.Ji:::~~'::::'::::::':> ---i
unbelievable price! Thanks to S.D. Sales you can turn that digital
clock of yours into a superbly accurate, DC operated , lime piece.

KIT FEATURES:
A. 60 Hz output with accuracy comparable to a d igital watch. a
B. Directly interfaces with all MOS clock ch ips. ~ \,0 ,0'
C. Super low power consumption (1 .5 Ma typ.) "'i\'tl0 fO
D. Uses latest MOS 17 stage divider IC. eU'<
E. Eliminates forever the problem of AC line gl itches .
F. Perfect for cars, boats . campers, or even for portable

clocks at ham f ield days.
G. Small size, can be used in existing enc losures.
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r---------------I
I talk I
po~er ii

I UY rpL .- I
11'pL lor an Econom, Pr ice? I
I THAT 'S RIGHT ! I
I Int roduci ng the ECONO-LINE I
I Mode l Input Output T y p ic a l Freque ncy Pr ice I

702 S·20W 50. 90W IO in/70ou' 143·149 MH;r $139.00
1 70281-4W 60.80W 1 in/lOGu' 143·149 MH;r $169.00 I
I Now get TPL COMMUNI CATIONS quality and I
I

reliability at an economy price. The new Econo- I
Line gives you everything that you've come to

I expect from TPL at a real cost reduction . The I
latest mechanical and electroni c const ructi on

I techniques combine to make the Econo-Llne I
your best amplif ier val ue. Unique broad-bandI ci rcui try requires no tuning throughout the I
entire 2-Meter band and adjacent MARS chanI nel s. See these great new additions to the T PL I

I COMMUNICATIONS product line at your favorite I
amateur radio dealer.

I I
I I
I I
I e..-, A.C. _ .... . Son<. L'd .• 28!> Yoo-.. .... 8 .... .. . ,11 0 <iI'e. 00«0<", IIUJ lSi I
L;;-;-~~~lOth.;"~;:~~= .I

ANTENNA SUP ERMARKET · PO Box 33B. Dept.A. OJambersburg PA 17201

DI P OL.E S AND W IR E ANT E NNAS, co m ple te with 100' Mil. Spec . Coa K, Balun, Con
nee tor , 100' Rope, Cop pe r AnI . Wire, Insula tors:

BO / 40115 par a lle l d ipole $36,95 160 s hor t, 130' leng th 536.95
40120115 parallel dipole $30,95 BOshor l , 6]' length . . 531 .95
80/ 40 IraI' d ipole $.11,95 40 s l'lor l , 3r le nglh $28.95
40120 iraI' d ipole . . . . . 536.95 Single band m odels f rom $14,95

VER TICALS -compleTe w ith Un iyerwl Mountin g Base, F Olds 10 5' 101" Eas y Trans .
POI"t . Hyy . OUly Alum inum Tu b ing .

20115 Ira I', 13' hg l $2'9 .95 160 compac l 23' h g t , U4.95
40 / 2011 5 Ira I' 22' hg t 44,95 80 compac t 20' hg l, 39.95
BO/40120 'rap 30' hgt 69,95 40 com pac t 15' hg t , , 34.95
BO/4011 5 tra p 20' hgl. 59.95 20/1 5/1 0l u lls izevert ica l 29.95
10 m e te .' coy, l or above add 9 ,95

TO OIl DE Il - Include $1 95 ~n ;pp,~ ($1 95 Wn' Cout l
1. .......r . n 'p....". J(I<I..y gv.,.n tu
For In,o SASE or l ~t Clu~ S'.mp.

6-METER""mil.r....., ...
wi t h "", <_<t , tid <uto 6-...te' <.. ity I I H ..
leU ", ln9 "".y <oppe' <o"\t,ue tlon, "1
'U btl H~ ' M ...y 1",, \_oUlj..,. F'<tOl'"~ bvtlt
Ond TN~y t o """ '_up. c. n OT ~Tlte I... deU I l< .

Varden Electronics Company
.... "1 ...... . _ . _ ......2IM 0 151 71717·1_

ECONOMY KITS
VIDEO DISPLAY SYST..(TVT-II)
W/2K MEMORY $11 4.75
SCREEN READ . PLUGS INTO
VIDEO Di SPLAy . • . • • . $ 11 .65
MANUAL CURSOR. PLUGS INTO
VIDEO DiSPLAy $ 9.50
CASSETTE INTERFACE. DUAL
RECORDER, PULSE
MODULATI ON $ 28.50
POCK ET DATA TERMI NAL.
16TONE GENERATOR . .$39.75
CLOCK ·CA L ENDAR. 6 DIGIT,
CT7001 BASED (W/PWR.
SUPPLY) .. •.. .. . . . . . . $ 38.75
BOARDS AVA Il.A BLE SEPAR·
A TE£. Y FOR A LL KITS (DOUBLE
SID ED, I'I.ATED TIIRUj
PWR . SUPPLIES & CA S ES NOT
INCL UDf:D IN ABOVE KITS
EXCEPT A S NO TED
AVAILABLE SOON : 4~ DIGIT DVM.
F R E E C A T A LOG O F O TH ER
MERCHAN DISE

ELECTRONIC DISCOUNT
sales
138 N. 81 STREET
MESA AZ 85207

MILITARY
SURPLUS WANTED
Space buy s more and pays more. H igh
es t pri ces ever on U.S. Mi litary sur
p lus, espec ially on Co llins equipment
or parts . We pay freight . Call coll ect
now lor our high ouer . 201 440-8787.

SPACE elECTRONICS CO.
div 01 Mi l itary Elec tron ics Corp .

35 Aula Court . S. Hackensack. N.J . 07606

ARRL
ROANOKE DIVISION CONVENTION I HAMFEST
JULY 31-AUG. 1"SCOPE; NORFOLK, VIRGINIA

NORFCl.K SCOP[ CULTURAL & CONVENTION CENl[R - FAMILYV,lCATlON AREA ARRL, FCC. ~\A.RS. VHF
ADV. T1 CKH SS2. W - BANQUH AND OTHERPROGRAMS HOLIDAY INN.
TIDEWATER RAD IO CONVENTIONS. INC. BOX9371 _ YL-Xyt PROGRAMS

CALL FREE 800·238·5400NORfOLK. VIRGINIA 23505 - INDOOR, AIR COND. FLEA MARKET
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E ~ 144 JR
FREE mobile antenna of your choice

with ESC JR thru April 30, 1976.

HEYI This is like t~ transceivers in one! Fully synthesized covering 143.5 to 148.5 MHz
in 5 kHz increments. Standard 600 kHz offsets up or down automatically. Reverse simplex
and frequency split allow totally independent receive and xmit frequencies, and a priority
channel guard that switches you back to it as soon as a signal is detected.

• Sensitivity - .35u V for 12 dB sinad, .30u V for 20 dB quieting
• 20 Watts output
• Intermodulation, spurious and image 60 dB minimum
• 10 pole xtal filter
• Frequency stability .00 1%
• $-meter speaker built-in
• Independent selectable priorit y channel

$599.00

ne»"" shipping DAILV!

Also: Antenna Specialist - Regency - HyG ain and Ten TEe Products.
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$1 .50

1.2 5
. 5 0
. 50

1. 5 5
3_25
1.2 5

.' 9
1.2 5

$ 1.25 e •
.as
.ss
.ss
.ss

1.9 5
1.55

2 /$5.00

6 / $ 1.00
8 / $ 1.00
7/52.00
6 /$1.00

25 / $ 1.0 0
25/$ 1.00
12/$ 1.00

House #
2 for $1 .00

1000 /$ 55.00

Swi t ch Silicon

4 ··
.3 "
.3"
.3 "
.3"
.63"
. 5"

.3"

.25"

. 25"

.5"

.63"

.3"

.3 " . 1"

.4"

l N4148
1 N9 14
1 N4OO7

MDLEX
PINS

OT L 932 & 937 IC.
6 o f each for S 1.00

Common Ano de
MAN 64 A L FlED
MAN -S G Fl EEN
MAN 8 YELLOW
MAN -7 Fl ED
D L·70 7 FlE D
D L·747 Fl ED
F ND,51 0 Fl ED

Com mon Cathode
HP5082-7702 Fl ED
F NO-70 RE D
F NO,l1 ±1
FND -503 REO
OL·7S0 RED
D L·704 R EO
O L·33 MMB FlED
F NO -3 57 RED

25 AMP FUL L WAVE BRIDGE 100 PIV
-~_ Sl.95 ea.
~ ~ 3/S5.00

Form Inexpensive
Sockets

Burro ugh. Pa ""plex II Dis.play
11 Dig it .25" char . gas discharg e
5 2.9 5 each

100 fo r 951i /1000 for S7 .50

Motorola 2 N250 1 High Speed
NPN 350 MHz hF E 50
8 /S1 .00 100 /$9_00

Min i S lide Switch SPOT .
Reg Slide Switch OPDT .
Push -butto n Switch N.O .
Ro cker Switch SPOT .

(jJ 7-SEG LED

Bi-Polar LEO 's Light s Red O ne Polar ity Green
Rev. $ 1 .25

~ JUMBO REO LEO's
~ 12/$1 .00 100 for $7.50

CMOS M,aopower PLL
RCA C04 046 AE $1 .50 5/S5.

Spectral 10K Pot
3/8" x3/S" x1f4" high 2 for 51.00

2N2554 PNP Po wer Amplif ier
Stud Moun l Case 2 for 51 .00
80V.3A.

TT L Compatabl. Reed Relay
IMS cycle ti m e
15 m A coil SPST N.D.

O pto Isolator
BV Monsanto

S42.95

S5.95 ea.

GREAT FOR
SMA LLER
C LO CK KITS

NEW !

-

ORD ER KIT :SSO
AN IN CREDI BLE VA L UE!

$850 IN QUANTITIES
OF 6 OR MORE

ea.

CABI NET II
2 '/," HIG H
4 '/," WIDE
5 '/," DEEP
Hdeal fo r K it =850 ebove.I
All Ple xigla s Red Chassis, White Case.
Red Chassis Serves As Bezel To Incr."",,,
Contr"st o f LE O Displav. ,

50160 HI Of>

6 Digit LED Clock-Calendar-Alarm Kit
. ' 2/24 HR TIME . JUMBO DIGITS (MAN.f;4) • 2£J.30.31 DA Y
CALENDAR . AC FAILUREIBA TTER Y BACK-UP . 24 HR ALARM 
10 MIN. SNOOZE . ALTERNATES TIME (8 SEC} AND DA TE (2SEC)
OR D/SPLA YS TIME ONL Y AND DATE ON DEMAND . THIS KIT
USES THE FANTASTIC CT·7001 CHIP. FOR THE PERSON THAT
WANTS A SUPER CLOCK KIT (TOO MANY FEA TURES TO USTJ!

COMPLETE KI",:, including '3 9 -S ORDER KIT
Power Supply, Line Cord. .~, #70018
Driltlld PC Boards, e tc. ICASe NOT INCLUDEDI

$950 IN QUANTITIES
OF 1 TO 5

ee.
--- - -

6 _ L ED R eado u ts ( F N D- 7 0 .25 i n. R ed , co m, cat hod e)
1 - MM531 4 C l o ck Ch ip ( 24 pin)

1 3 - T ra ns is t o r s
3 _ Switch"
3 - Ca pacito rs
5 - Diad""
9 - Resistors

24 - Mole" p i ns for Ie socket

" Ki t ;:BSO will furnish a complete set o f clock components as lisred. The on ly additional
i tems required are a 7-17 VAC transformer. a circuit board and a cabinet, i f desired. "

K,t :!:JOOl C same lIS ::'70Dl -B bu t has d iff erent LE D•. Uses 4 DL-747 _63"
d,gits & 2 MAN -7 .3" d igits for seconds. Compl. te kit . less case.

CABINET I / '"":'"1 GR(ATfORClOC" ..
3" HIGH /' / jCl OC" CAUt«)AR "ITS

~ /
-Nh 'le Plu ia -" Cas

6 '1." WIDE ;;l'f Sp«if, ere or,GItf,V
5 '/," D EEP - _ PIt" 91.. (hoi" "

Will fr ee IC d igita l clock from ec t imeba$fla nd
60 H z Xul Timeba58 Kit a llo w 1 2 vec operfltion . Use in car. van . boat ,
Po we r: 5-16V DCI2.5 m A (ill 12 VD C. camper , etc. 6 /28 .95, 5 .9 5ellch .
Size : P C board appro " l " xl " -.
Accuracy: ±2 ppm ladj ustable) (4.95 w hen p urcha_ d with a ny clock ltit .1

T his is a complete - single IC Itit w ith info fo r .asy hooltup to most IC clocks.

Jumbo D igit Conv. u ion Kit - lor LED clocks. Kil provide-s a mu lt ip lex display board and
six .5" LED d igitS IF ND-50 3 or FND·507) LEO s requ ire o nly 5 mA/ seg and can be dr iven
by mon a ny LED d ock circuit . Data for d isplay s a nd hookup inclu ded. (Con nec tions
from t his board wi ll l ine up po inl 10 po int w ilh kil t=850 PC board) Specify com mon
a no de or ca thode d isp lavs . .. . . . . . . . . ... . . . .. . . . .. .. . . . . . . . • • . • . . . . . . . . $9,95

Jumbo Digit Clock Kit Complete - Kit features s ix .5" red digitS. All components, PC
boards, pl ug t ra ns former, lin e cord. etc . Uses mm 531 4 IC. 50/60 Hz op., 12 or 24 hr. (wi ll
f il ca b. I) Kit #63 14 ·5 com plete less case . . . . . . . • . ... .. . . . . . . . .. .... .. . • . $ 19.95

Chass;. Sen....s A. Belel To IncreM! Contrast
of Digita l Displavs. Use Grav With AnV
Colo r - Red With Fled Display. Only l Fl ed
LED'. wit h Red Chass is Bright eUl S 6 .9 5 ea.

Printed Ci rcui t BOar d lor k it eeec o r :#850-4 (e t ch e d & d r ill ed f iberg la ss ) $2.9 5
St an dard T ran sf o r m er 11 5 VA C/ 8 V A C .. ... ... . . •....... . . • • . • • • • .• , .•.... 1.5 0
M o lded Plug T ran sf o r m e r 1 1 5 V AC/ t O VAC (with cord) 2.50
Ple"i las Cabi net II red chass is. wh ite Cllse (see belo w ) 5.9 5

KIT .#8SO·4sa me as 4185 0 except larger .4 " LEOs 1 2.50

6Digit LED Clock Kit· 12/24 hr.

K IT IN C LUD ES
e l NST R UCT IONS
• Q UA LITY COMPON ENT S
- MON EY BACt< GUAR ANTE E
. 50 or 60 Hz OPERATION
. 12 or 24 HR OPERAT ION

T<J.5
TO·5
TO·1 8
To-92
1 0-92
T0-92
T0-92
T0-9 2

Transistors 5 fo r $ 1 .00

'N'
'N'
N'N
N'N
N'N
N'N

'N'N'N

2 N4 04 A
2 N1991
2 N2222A
2N2369
2 N3394
2 N3 704
2 N4 249
2N4 437

Kits o nlV.

Rect if ier Diode 3A 50V.
IN54QO 10 for $1.00

4115 V AC Or 1 2 VDC operation )
Uses 100 _800 KH I "ta l. Fo r =7001

BankAmericard, Masterr::harge or C.O.D. o rd er ilccept ed by phone day or evening.
Wa Pa y A ll $hipping in Continemal U.S .A . O rders under $ 15 add $ 1 ha ndling. Fla . res. add 4"-

4 fo r $3.00

PLEXIGLAS FOR DIGITAL BEZELS XTAL TIME BASE KIT for Clock·
95, ea Calendar·Alarm Kit S9.95Gray or Red FI lt er

3 " " 6 " " l / S " Approx. Size

LM·309K 5V. R $1.25
555 Timer . . .. . . . . • . 2 for 1.00
565 PLL 95

Telex Headset $2.95
For one ear Imp. 2kn

25k or 4.7k PC Tr immers
6 for $1.00

FACTOR Y PRIM E .3" RED 7 ·SEG. LED
MAN-7

.9 5 ea., 101$8.50, 100 /S79
In Sealed F lOClOrV Pkg.

COMMON A NO DE 14 PI N D IP

Look for our booth at Dayton Hamven t ion April 23-25 and A t lan ta Ham festi val June 11·13
153
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HAVE I GOT A
NUMBER FOR YOU!

toll free

800-325-3636
call

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

HK-1
THE HAM-KEY
Now 4 Models

MODEL HK·1 $29.95 DELIVERED
" DUA L LEVER SQUEEZE PADD LE
"F O R USE WITH ALL ELECTRON IC
KEYERS

"HEAVY BASE WITH NON·SUP RUBBE R
FEET

' PADDLES REVE RSIB LE FOR WIDE OR
CLOSE FINGE R SPACING

HK-4

HK-2

HK-3

MODEL HK·2 $19.95 DELIVERED
"SA ME AS HK· l , BUT LESS BASE FOR
THOSE WHO WISH TO INCO RPO RAT E IN
THEIR OWN KEYER

MODEL HK·3 $16.95 DELIVERED
' DE LUXE STRAIGHT KEY
' VELVET SMOOTH ACTION
"HEAVY BASE WITH NON-SUP RUBB ER
FEET

"NO NEED TO ATTACH TO OESK

154

MODEL HK·4 $44.95 DELIVERED
"COMBINATION DUA L LEVER PADDLE
AND STRAIGHT KEY ON SAME BASE

"ST RA IGHT KEY MAY BE USED CONVEN·
T ION ALL Y OR AS A SW' ITCH TO
TR IGGER A MEMO RY

.ALL KEYS ARE CO MPLETELY ADJUSTABLE

.ALL PLASTIC PARTS HI·IMPACT STYRE NE

. ALL HAVE COLOR COOED BINDI NG POSTS

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

51. Louis, MO 63132



NEW 8001(11 1 "Aft l""ooI_ ion to Ma, '..........
Thi, i, rh. bool< wf,ieJ, Fo,""'ild Som'conduoc'''' Co _,
coiled 0 boo. cbnod ;""<xl_ion '0 .... Induotry
' 0 eo-... .YOf)"h'''lI It_ I-'c~ ' 0 0 .....

yi_ of _I ",Ie> :, 'P. ..... IMC-001_•..• • . .• •••• SB.OO

PRECIS ION 10 TU RN POTENTIOMETE R
Spo."ol mod.1 502. Re,i ,'on". i , 10K:: 3%. Li.....,,;,y
;, :: . 2S'lI.. 1/4" bushing moun'. 118" . hoft di ...... ,. ,.
Body dio I, .8S ·. TTP_Sl0 K. . . . . . . • . . . . . . . . . . 501. 50

1M6.s08 CPE CMOS .... 1oסi

lK )( I .., i .. 16 p;n 0 1P off.... "';<1"0 """ fot
04 =d boot...,. bod< "" i"" . Thi, k_ .-_
01 ->' fr_ diooppoori"ll "" POW" doom. Ot>-d!ip
...... 'OIl'''''' 1__ .,..... '*'1"'........ and.-.c.
~ ...... I~PE•••••••••• • • • •••• •••• S7.75

1M6S18 CPN CMOS .... 1oסi •
11( X I 1;, li ~..... 6S08 ,""copO two oddi',.....1 cIo;p ..I·
oct p;........ _ oddod "" roducod ,__" ""
1"'ll'W -,. 1..,.-.. 18 p;.. DI P poekoge.
1M6SISCPN S7.756_01_"" _90

0-,.. CONV ERTEt BY laTEX
8 bi ' p<eCi.i"" h,.b,id circuit "" .... i.. COtI"oll..... . , .
yoh .......... "c. MoIdood pI.... ic poekOil. ..i'" P.C. pi .
'- buy "" "'., bo. .... ""'" """,I ~,__ 2EtTEX
_ I Z043O. DAC-t30 5oI .9S

ICM720S IPG CMOS STOPWATCH CHI P
2~ pi.. DIP pockOSO hOI ",,_c~ip OIcillo' ... ""d 6 dlgi '
di,.c' d.lv. copoblll l)' . All y"" odd i, cry"ol. " im......
bo""'Y, .witdo•• ond LEO. . Ho. STA RT/ STO P, TAY LO!!
... SPUT modoo . !It min, S9. 99 ' cc .ongo . Lo.. bott • .,.
indi_"... ICM720S IPG S19.9S

6 pogo. of do,,". .. .. • .. • 'Ill

NSL~9oW LEO. C....n' .-.sI ulotod . ...i• ....,1 diffuood_I....
,od LED lamp. ,.. GoAoP solid -"",. hi;fr in' .... i'y LEO
."COI"'ulo'od i.. 0 1'101.1< poc~"9. con'oining 0 c....n. '''il
uloti"ll IC .hot ","o.ideo """,,_ ,.., ....,1)' ov.. 0 wide .... . 
<>eo '_•• 2 '0 IBY, ,..C '" DC. u.. f", ind,CGI", I_po,
opl1<ol coupl,"lI, bot....,. c!Iottli "ll c1rcu'''. logic ..........
01.....' ony ploc. you ...od 0 lamp. Lon; III.. .. ido ""liI1••
No _i.. _i" -.dod . Typ;eol 13mA Iot'wotd CUff"".
NSL.t9OW irh _I " ng clip 89c

LM317 Vollos. Regu lo'... . 1 . 5A. 3 ' . , mi ",,1 odl u,'ob l.
.-.sIulo. oc in TO_3 . ""'. Adiu." f""", .1 .'ZV '0 .37V .
C""'Plc' . 0. ..100<1 pro'. clion . .I'll. 100<1 ,. gul"' i"" .
. 01 '1(,/\1 lin. ,ogul", ion. No od .o ••ock oo_'.d 'Oil-
ulo'",", _ ius' "ock ,.. i,' 501 .99

Spe", "" obove.. . .. . . .. . .... . ... .70

DATA BOQI(S FIlOM FAIIlCHllD.
~A L,....... n 6 _ .. of "0 __IiCOO1 "" Foi,-
doold Ii....,. Ie\. e.- 1 5oI . 2S
",",VCMO'VnMOVpMOS/CCD. Doto 0fId ~i_i Of'

MOS ond~ coupl od do"'coo i""IWo,. prol;"',,*,, ....
"" ..... ond fuf 0_'.... w...., .. ~_ obo.it 161(
~ """Plod Ii odd I. _i.. ? S3.9S

78H05 VoltO\lO 'Oilul"'.... Foirchild SV. SA. TO- 3 ..-;-
~Io''''' Tok. "oro of ,..... hooY)' c.., .... ,O<!ui, " wi"'_
........_ot. cogul",.../ po» " "", i, .... combl""" u.. 11
.. i'" Ill of i olori"" 01 .... 3091(!.-. pi..
orr""lil ) ith c.... . . . ... . .... .. Sil. 25

BAJ A BO OKS BY NATI ONAL SEMICO NDUCTOR
IGITAL. Cove" TTL . OTL. T,,_S'o'••••c... ... S3.9S

LI N EA R. Cov." _ " Ii ro ..... ,..._. _ ••• S3.95
LI N fA R APPLICATIONS. Do of opplicoli"" _ .. ond
...h.. ieol br'." cove,I"l1 of _,,", 'OlIul"'.....
pi-. lockod 1<><>p1 ond oudio _ S3.25
~ Go... , Ail' A""". 'OlIi" func'i"",,1 block, S3
VOLTAGE REGUl.ATO I!S . A """, I", ""y moki"ll 0
POW'" wpply. Comopl.'. "'....,.. 1""Iu<li"ll , '_,
fll h_ , inh, FOllul", 53.00
MEMO R'f . ' nf...-. ion MOS otId ,"pol _i .
....MS. ROM S. PROMS ..-.d do<>odoov'.""od 53.9S
INH~FAC~t Coven po<ipho",l d.i y..... 1._1 ' lot"".
Ii... d,,_I....,..... "'-"- otId clock doi __
di",I"l" driy.. ..-.d opto-coupl S3.9S

fOoMido U.S. • odd P"" 0ll. ' ''' I.Slbsl

i

f'----

n Sf'f( I...l

r-------

--..._,_.-

MaS TI ME BASE I(IT.
o..Iy 1- )( 1.5". Inpuf 5 •• 15 vtK. -..... ;, 60HZ
__ve lot~Ioo '" il. clod•• I'(: boon::! 10
drilled I MTlI(-6OtiZ loS••, 2/S10 It l

'"-
rJh

• •.. -• • 0 _ •" ••• •• <:•
" ...

- - - -- ---..
" -"-'- '-'-- ..

' ",0• ..--------'.-• "~0 . 0_0••• -

..

MC loW12 UNIVHSAL MO DEM CHIP
MCloWI 2 C(>I'oI. i.. . cGll\f> I. ,. FSK .......~Io.".. ond do -
~Iot'" COft\P<:dibl. wi'" Iot.i;.. otld USA commu.. ico.io .
(ll-6OO BPS)
FEATU~S:

.0.. "" ip cty1tol 00<11 1..."..
• Ed><> •__ di_l. ' ...... 110""""
.Orl;i_ and ....__

.Si "",I... 10011-<1",,1.., _ f,,11 d""I • • __ti""

. Ort "" ip . i ... _ • •

. ............ .. If Ieo'..-

. SoI• .,... I. doto _ .. , 1).200
0-300,...,

TamPE CODE CONVERSION CHIP
MMS2201l COtI_ 5 1. ...1 h.odot I..... 8 I.vel ASCII. lIM
<lti . ""ip to o0oi<. 1""'" old n y tol ~ ' 0 y CoM"",...
MMS2'2OtL 118. 00

Spoco "" obc>... .30

---

''''' ,"

. Si"lli. ~y
~.75 to l5VOC • fL fl;.

W D-<I .75 to 6 VOC - Vl ffi .
TYPICAL "'''''I.ICAnor-s,

.stand .1_ _ 1_ IpHOOl _

.....11 _ ,.. '- --' _

.~ _ i....I•• oc_ic coupl ...
MC1 OW I2fL•• ••••••••••••••••••••••• ••••• • •• 1<'11 . 99
MCIOW I2Vl ••• •••• •••••••••••••••••••••••••• Ul . U

6 -. 0' "'0.. .••.. .•.. . .••. . .••. .•. .60
c.,..'01 10< 501 . 95

"' I

MCloW lI liT un GENE TOR. V -
Si"lli. doip "" -...,"11 ..I obl. '"",_ i.. "" oqo.oi p-
_ .., I.. <Ioto c...........i<o" .... wch 01 TTY, pt,....... CRT,
... Ml et"",oc,,-,. <'0__ l ~ diff...", " ..-d bH
,"'...... ido oro ..~I .lpliod -.. . . . .....,. c",,"ol to IX.
8X. 16X '" (,4)( i..iflol ".,1 ..... Opor",.. fr_ . i"ll i. '5
yoll ._Iy • MCloWlI •••• •• •• ••• •• •• • •• •• . .•. SI 1. 98
4 pog.. of do'o.... . . ... . . . ... . ... . . .... . .. .. .. .. .40
Cry"ol I abo 501 . 95

1M61oo CPU. 1.., ...11,' 12 bl ' CMOS CPU cltip i. <It.
.. i....... c...... ....1"" _ ..i... tho '- PDPe!t i ......""'_
ti"" .., . Si"lli. POW" _Iy, 4-TV' olOOuA.

1M6loo i<lt full doto poc~ .I .•.••••• I56.'SO

"tRI -"t€k. me.
M22 ncsm 0 110 avenue.
cteneae. all lzon,\ &~301

PI100E IbO'l ~ 9J1-_

w. p<q ,hi....,. ........... .- SIO US/SIS "".lgn. Ltrodoof .iN_.
odd 11. Pl_ odd i_. _ .. o-g. ond a-k """";<0

..... _1.-, ( J20 ,_1. T. l..-.. ....... ..,. bo pIocod
l1AM to 5PM dol ly. , odo, ...... frio Coli 602_931 ""*S28 . Chock
.- "";<0 can:! -..I """'" lor "'" ....... lIy.... poeked ..i'"
..... 0fId ""JII", .I c = 4'04""".
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FOR SALE:

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

HDtJRY INTEGRATED CIRCUITS
1702A 2K EROM $9.95
2102 static RAM , 750 ns .. $1.95
2112 4 x 256 RAM $2. 95
2501 256 x 1 static RAM $1. 00
520221< EROM $9.95
5203 2K EROM $9.95
5204 4K EROM $17.50
5600 8x32 PROM $2.50
5610 Open col out pu t s $2.95
748964 blt scratch pad .. $2.23
93410 bipotar 256 bit RAM .$2.00

CASSETTE MACHI NE MIC..... $6.95
If you're t ire d of those built
in condenser mics that pick up
motor noi se and hum a s well as
you, try plugging in this re
placement. Sold nationally for
$12.95---100k at our price.

BA'l'TERY CONNECTORS ... . 151 $1. 95
For 9'1, transistor r a di o type
batteries. With red / black 7"
long leads.

MISCEUoANEOUS GOODIES

5370 ALARM CLOCK tc $4.50
Improved version of t he 5316.
Mu l t i p lexe d digits, snooze, AM/
PM, sleep f unction, hrs & min
ut es, digit blanking, etc. Our
data sheet t ells you all about
using t h e 5370 in detall.

C1M6000 OP'I'O-ISOUTOR.... $3. 50
Photoresis to r and LED in one
light-tight, miniature package.
Excellent when you n e ed a volt 
age-controlled r esistor . when
you want isolation, and so On.

REGUU.TED POWER SuPPLY KI TS
5'1, lA $9.95
Stable, short proof. Add 2 lbs
shipping.
HALF AMP SUPPLY KITS ..... $7.95
Short proof. Spe c ify 5, 6, 8,
or 12'1. Add 2 I bs shipping.
t15V SUPPLy $9.95
150 ma per side. Dus1 tracking
regulator. Add 2 lbs shipping.
EXPERI ME NTE R' S SUPPLY . . . $10.95
Provides dual t racking, vari 
able, regulated voltages from
f-';-V to over f-18V. Add 2 1bs
shipping.

12'1, 8A SUPPLY KIT ...... $22.50
New and improved . Current lim
its at 13 Amps; also .05'1 regc
La t Lon Or better; adjustable
output 11-14'1; RF proof: short
c i r c ui t pro tected; more. Add
shipping for 7 1bs.

EROM PIlOGRAMHING SERVICE S
We can program your 5203, 5204,
or other ROM lCs for $7.50 per
pi ece or $35 for 10 pieces.
Call our 24 hr hot line to re 
quest hexadecimal coding form.

••

Here is an uncommi tted circuit board
t hat plugs right i n t o your 8800. Has 'Icc ..

lines already in, p rovis ions for 3 regulators ,
I heat sink i nclu de d also. VECTOR is known for
quality producta---this board is no exception.

•

8°'
'0'

high

••

OOMPlJTER ORIENTED KITS
ALL OUR COMPUTER KITS INCLUDE
INSTRUCTIONS, DOUBLE SIDED PC
BOARD, QUALITY PARTS ... AND WE
STAND BEHIND THEM.
"ECONORAM" $89.95
4K x 8 RAM board . with buffers,
onboard regulation, low power,
high speed, ALTAIR compatible .
"EOONOROK" $159.95
4K x 8 EROM board for storing
software. Buffers, r e gu l a t i on ,
expandable . ALTAIR compat ible.
"8080 SOFnlARE BOARD" .. $159.95
Same as our ECONOROM , but wi t h
editor / assemblerlmonitor rou
t ines pre-programmed.
"41( x 8 NAKE D RAM" ....••. $79.95
No buffers Or r e gu l a tion , just
cost-effective memory. Compa
tible with JOLT systelllll.
"CPU POWER SuPPLY KIT" .. $44.95
Designed to give power to your
processor. Compatible (same
size card etc.) with JOLT sys
tems. +5'1 @ SA , crowbar Over
voltage protection, +12'1 @ ';-A,
- 12'1 @ -\;A, p lus negative b illS
supply. Everything except the
line cord Lnc Luded .

* * * * *
MICROPROCESSORS & CHIP SETS
8008 8 blt CPU $17.50
8080 Powerful 8 bit CPU $29.95
PACE 16 bit CPU $125.00
8008 CHI P SET: 1-8008 , 8-2102s
.... ..... .. ......... .... $32.50
8080 CHIP SET, 1-8080 , 8 -2102s
1·5204 EROM , $59 .95
PACE CHI P SET 1 1: PACE IC plus
all support l Cs $125.00
PACE CHIP SET 12 : PACE IC p lus
support ICs, 32 - 2102, 4- 5204 ,
and PACE data packe t . . . $195.00

VECTOR WIltING PENCIL .... . $9 .50
Aa r ev i ewe d In Radio-Electron·
ics, Popular Electronics . etc .
Eliminates cutting an d strip
ping; makes i nterconnec tions
between parts i n 1/3 the t i me .
Comes with t ool . i n s t a lle d wire
bobb in. e xtra wire bobbin, and
i nstructions. A REAL TIME
SAVER WHEN YOU'RE 8UILDING l
Add I lb. shipping pleas e.

HOBBY\oIRAP TOOL $41. 95
Wi r e wrapping equipment a t the
right pric e. You 8et t h e too l
(rechargeab le --- no cords in
tight places), bit, charger.
nicads, and instructions.

TERMS: Add SOC- to orders under $10. Add postage where indica
ted; o t herwlse items are postpaid. Bankamericarda/Mastercharge"
call (415) 357-7007. 24 hours a day. Californians add tax.
OUR FLYER HAS THE STORY ON LOTS OF OTHER PARTS AND KITS, AS WELL
AS FLASHY ARTWORK, AN ORDER BLANK YOU CAN CUT OUT AND SEND Ill,
VARIOUS PICTURES, GOBS OF DIFFERENT TYPEFACES, BORDERS, HALFTONE
ARTWORK, AND MOST IMPORTANT OF ALL . . . COMPETITIVE PRICING .
SEND FOR OUR FLYER... SEND FOR OUR FLYER... SEND FOR OUR FLYER...

PRE-PUNCHED VECTORBOARD . . $8.95
Pre· punched wl t h holea on .1"
centers. 8';-x17 inches, 1116"
thick epoxy glass base. Add 1
I b shipping per board.

WIRE PENCI L REPlACEMENT WIRE
3/$2.40. Specify color choice:
r ed, green, blue, clear.

•

•

•

•

•

•

•

•

•

•

1.0 39 1. 5K 56'
i.z " 1.8K 68K
1.5 56 2.2K 82K
1.8 68 2 .7K lOOK,., 82 3.3K 120Ka , 100 3.91< 150K
3 3 '" 4.71< 1801<
3 9 150 5.61< 2201<
'.7 180 6.81< 2701<
5.6 270 8.2K 3301<
6.8 770 LO' 3901<
8.' 330 '" 470K
LO 390 ,5< 5601<
12 "0 '" 680K
15 560 12K 8201<
18 680 '" 1. OM
27 820 33' 1. 2M
77 1. 01< 39K 1. 5M
33 1. 2K '" 1. 8M

RESISTORS 100 of any ONE val
ue $1.70: 1000 of any ONE val
ue $15 . 30 . Va1uea available,

SELECTED SEKl OONDUCTORS
We stock too many different
parts to list ne-e- v-eer flyer
tells all, though.
UNlW<S
311 minidip comparator $1.00
316 hi l in op amp. , $2.50
318 FAST op amp $1.00
339 quad comparator $1. 50
340/5T plastic 5'1 ~A reg $1.75
(also 6, 8,12, 15, 18, 24'1) $1.75
340/5K metal 5'1 1A $1.25
340/8K metal 8'1 lA $1 . 75
3401l2K metal 12'1 lA $1.95
340/15K metal 15V lA $1.85
340/18Kmetal18V 1A $1.75
373 AM/FM/SSB IF/detect .. $1.95
380M minidip 2W power amp $0.95
540 audio power dr i ver $1.95
565 phase locked loop $1. 00
567 tone decoder PLL. $2.50
725 instrumentation amp .. $2.00
1556M premium op amp $1.00
8038 VCO sine/ sql trl $4.50
LOW POWER SCIKl'TTKY
74LSOO Quad 2 in NAND $0.40
74LS04 Hex inverter $0.45
74LS08 Quad 2 in AND $0.40
74LSIO Triple 3 in NAND . . $0 .40
74LS20 Dual 4 in NAND .... $0.40
74LS42 BCD to dec decode $1.25
74LS138 1 of 8 decode $1.40
74LS168 Dec U/D cntr $1. 50
74LS169 Binary DID cntr .. $1. 50
74LS175 Quad latch . ....•. $1.38

INDUCTORS
Ceramic, PC mount types. All
values in mlcrohenries:
1.0 uH ..• • •........•.. 10/$1.00
1.2 uH IO/$1.00
2.0 uH IO/$1.00
2.7 uH 10/$1.00
2.8 uH IO/$1.00
6.8 uH IO/$1.00
8.2 uH 10/$1.00
12 uH 10/$1.00
18 uH ....• •.. ..... ...• 10/$1.00
22 ull 10/$1.00
24 uH I O/ $ 1. 00
27 uH 10/$1.00
30 uH . ....•.......•.•. 10/$1.00
33 uH 10/$1.00
43 uH " , 10/$1.00
47 ull 10/$1.00
68 uH ..... •• •......•. . 10/$1.00
82 ull 10/$1.00
120 uH .... • •.......... 10/$1.00

BILL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT, CA 94614

WIRE WRAP SOCKETS
3 level, gold plated: use with
Our Hobbywrap tool, other wire
wrap tools, or Wire Pencil.
14 pin 10/$3.70
16 pin 10/$3.85
18 pin l/$0.75
24 pin 1/$1.00
28 pin 1/$1.25
36 pin 1/$1. 35
40 pln 1/$1.75

We a dded more capacity to our
warehouse. Look at these,
TANTALUM CAPACITORS
2 .2 uf @ 20'1 4/$1.00
2.7 uF @ 20'1 4/$1.00
3.3 uF @ 15'1 4/$1.00
4 . 7 u f @ 10'1 4/$1.00
22 uF @ 10'1 3/$1.00
33 uF @ 10'1 3/$1.00
39 uF @ 10'1 31$1.00
47 uF @ 6'1 3/$1.00
ELECTROLYTIC CAPACITORS
10 uF, 250'1. axia1. 3/$1.00
12 uF, 250'1 , axiaL 3/$1. 00
100 uF, 10'1 , axiaL 5/$1.00
100uF. 35'1 , PClIIOunt 4/$1.00
100 uF , 50'1, PCmount 4/$1.00
220uF. 25'1, PC mount 4/$1.00
250uF, 25'1, axial 4/$1.00
2000uF, 30'1 , PCllIOunt 1/$0 .95
4000uF, 20'1, MalloryPFP 1/$0.95
10 000 uF , 10'1, axiaL ... 1/$1.25
KYLAlI. CAPACITORS
Cut and formed for PC inaer
tion. lIi\h-Q and STABLE.
. 0033 u F , 0'1 10/$1.00
. 005 cs , 25'1 10/$1.00
. 00 68 uF , 50'1 10/$1.00
. 0 1 u F.50V I0/$1.00
.02 uF, 50'1 10/$1.00
.033 uF, 50'1 10/$1.00
.047 uF, 50'1 101$1.00
.068 uF, 50'1 10/$1.00
. 1 uF, 50'1 10/$1.00
.22 uF , 50'1 10/$1.00
1.0 uF, 200'1, 107• . . . . .. 3/$1.00
5.0 cs , 100'1, 1O't 2/$1.50
10 uF, 100'1. 107• . . . . . . . 1/$1.50
DISC CERAMIC CAPACI TORS
Small, low voltage types. Some
may have leads cut and formed
for PC insertion.
10 pF 10/$0.45
220 pF 10/$0.45
.001 uF 10/$0.50
.005 uFo 10/$0 .50
.01 uF ......... •. . .... 10/$0.50
.02 uF 10/$0 .75
. 05 uF 10/$1.00
. 1 uF 10/$1.25

POLYSTYRENE CAPACITORS
Cut and formed for PC i n s e r 
tion. ACCURATE, 5% or better.
100 pF , 10/$1.00
150 pl' 10/$1. 00
180 pl' 10/$1.00
220 pF 10/$1.00
270 pF 10/$1.00
390 pr 10/$1.00
470 pF 10/$ 1.00
560 pr 10/$1.00
680 pF 10/$1 ,00
820 pF 10/$1.00
910 pF 10/$1.00
1000 pF , .10/$1.00
1200 pF 10/$1. 00
1500 pF 10/$1.00
1800 pl' 10/$1.00
2000 pF 10/$1.00
2200 pI' , 10/$1.00
3300 pF 10/$1.00
3900 pF 10/$1.00

* * * * *
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DRAKE REGENCY
R-4C RECEIVER 599.00
T·4X C TRANSM ITTER 599.00
TR·4C TRANSCEiVER 599.95
AC4 POWER SUPPLY 120.00
M5--4 SPEAK ER 24.95
SPR·4 RECEIVER 629.00
DSR·2 VLF·HF DIGITAL RCVR 2.950.00
TR·22C FM TRANSCEIVER 229.95
4NB NOI SE BLANKER R-4C 70.00
250Hz, 500Hz, 1500Hz FILTE RS R4C. EACH 52.00
34PNB NOI SE BLANKER TR -4C 599.95
RV·4C V FO TR·4C 120.00
MN-4 AN TENNA MATCH BOX 110.00
MN·2000 ANTE NNA MATCH BOX 220.00
W-4 WATTMETER 1.8 TO 54MHz 72.00
WV·4 WATTMETER 20 TO 200MHz 84.00
acss REMOTE CONT RO L ANTENNA

SW ITCH l20.00
L4B LINEAR AMPLIFIER 895.00
SSR·l OOMM RECEiVER 350.00

SWAN
700CX TRA NSCEiVER 649.95
M8- 40A TRAN SCEI V ER 40 MTRS 329.95
MB·BOA TRANSC EIV ER 80 MTRS 329.95
P1215A PIS MB40A/OOA 75.95
117XC Ac/CONSOLE PIS 700CX 159.95
VX·2 VOX 44.95
Fp· l PHONE PATCH 64.95
510X OSCi LLATOR 67.95
1200X LINEAR AMP LIFIER 349.95
SWR·l r f WATTMETER 0 TO 1 kW, 3.5- 150M Hz Power

Meter/ SW R Meter, SO·239 Connectors 21.95
WM·2000 POWER/SW R METER 49.95
WM·JOoo POWER/SWR METER 66.95
45 ANTENNA ALL BAND 1kW PEP, Manual switching,

No coil sw it chi ng 114.95
742 TRI BAND 204G-80 MTR., Electronically

aut omatic band switchline 500W PEP 79.95

HR·2B FM 2 METER TRANSCEIVER 229.00
HR·212 FM 2 METER TRANSCE iVER 259.00
H R-220 FM 220 MHz T RANSCE iVER 239.00
HR·440 FM 440 MHz TRANSCEiVER 349. 00
HR·68 FM 6 MET ER T RA NSCEi VER 239.00
AR·22METER LINEAR AM PLIFIER . • .. ...... 119.00
e.no POWE R SUPPLY 117V to 13.8 DC 5 AM P .. . 49.95

BRIMSTONE
144 2 MET ER FM TRANSCEIVER, 25 Wan , 143.00 t o
149.99 MHz, Digital Dialed 5KHZ st eps, No crvstets to
buy. 142 MHz MAR S coverage opt ional 5650.00

COMCR AFT
CST·50 VH F TWO BAND TRANSC EIVER, 2 and 1'1.
Meters, Digital Frequency Synthesis 142 to 149.995 MHz
and 220 t o 225 MHz, 25 Wans 5869.00

MillEN
92200 ANTEN NA MATOIBOX Al l Band 2KW ... 199.00
922u1 JR ANTENNA MATCH BOX All Band

JCM) Watts 138.00
90652 SOLID STATE GRID DIP OSCI LL ATOR, 9 vol t

battery operated and coil 1.7 thru JOO MHz
suppl ied 138.oo

CUSH CRAFT ANTENNAS
A147-4146- 148M Hz 4EL BEAM 14.50
A147·11146-148 MHz llEL BEAM 23.95
A 147·22 146-148MHz 22EL BEAM 68.50
A FM·4C J. POLE 144-148M Hz 52.50
ARX·2 RINGO RA NGER 135·17OMHz 26_50
AR X·220 RINGO RANGE R 22Q. 225MHz 26.50
ARX-45O RINGO RANGER 435·450MHz 26.50
AR-6 RINGO 5(}54MHz 23.50
OX·120 144MHz 20EL OX ARRAY BEAM 38.00
A14·VPK VERT POLE STACKING KIT

TWO 147-4 19.95
A147·VPK VERT POLE STACKING KIT

TWO 147-11 22.95
CR·l RINGO CB ANTEN NA 26.50

ANTENNA SP ECIALISTS

COLLINS
KWM-2A TRANSCEIVER 2,120.00
75S·3C RECEiVER 1,593.00
325--3A TRANSMI TTER 1.840.00
516F·2 POWER SUPPLY 265.00
3O L-1 LINEAR AMPLIFIER 973.00
3128-4 CONSOLE 360.00
312 8-5 CONSOLEN FO 759.00
515--1 RECEIVER 2,927.00
5SG-1 PRESELECTOR 515--1 200Hz t o

2 MHz 373.00

SHURE
444 SS8 DESK TOP MICROPHONE with OFF-ON VOX

switch or PTT 32.SO
444T SSB DESK MI CROPHONE wi t h OFF-ON VO X

switd1 or PTT, bui lt·in transistor ized pre-amp ... 42.50
404C HIGH IMPEDANCE MAGNETIC HAND-HELD

MI CROPHONE , for sse, PTT, ideal for
At lasor SWAN 27.00

ASP558 TWO METER 5/8 WAVE LENGTH 3dB MOB ILE
ANTENNA, mag. mounting, no holes t o drill .. . . 36.50

BARKE R AND WILLIAMSON
375 PROTAX ANTENNA SW ITCH with automatic

ground ing, 6 position rear mounted
SQ.239 connectors 18.50

376 SAM E AS ABOVE, 5 posi t ion side mounted
SQ.239 18.SO

ATlAS
210X 80 THRU 10MTRS 649.00
215X 160TH RU 15MTRS 649.00
220es AC SPKR CONSOLE 139.00
200PS PORTAB LE AC SUPPLY 95.00
DMK PLUG-IN MOBILE MOUNT 44.00
MT·' MOBI LE ANTENNA

MATCHING TRANSFORMER 24.00
PC-120 NOISE 8LAN KER 48.00
VOX ACCESSORY 45.00
lOX CRYSTAL OSCiLLATOR 55.00

P.O. BOX 100, HWY. 441 , DEPT. 73, OTTO, NORTH CAROLINA 2B763-

TRADES TA KEN ON NEW EQUIPMENT. WE PA Y SHIPPING VIA U.P.s. OR BEST WA Y ON
A L L ABOVE AOVERTISED ITEMS. SATISFA CTION GUA RANTEED, ALL ORDERS
EXPERTL Y HANDLED TO ASSURE SAFE ARRIVAL. WE ACCEPT MA STER CHARGE. s.c.

RESIDENTS ADD 4 %SA LES TAX. PHONE BIL L SLEP 17041 524·7519.
S1ep

E1ectro:n.ics
----CO.
158
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Sontething new

front Yaesu

FT-221

VHF Mobile/Base Station
2 Meter Transc eiv er

Here is a compact, versatile transceiver designed for the active 2 meter
enthusiast. The FT-221 features all mode operation-SSB/FM /CW/ AM
with repeater offset capability. Advan ced phase lock loop circuitry offers
unsurpassed stab ility and clean spurious free signals. Modular, computer
type construction offers rel iabil ity and ease of service. Preset pass band
tuning provides the optimum selectivity and performance needed on today's
active 2 meter band. Join the fun on FM, OX, or OSCAR, with the FT-221
transceiver-another winner from the world's leader in amateur commun i
cations equipment.

Features

• Complete 144-148 MHz coverage in 8 band seg ments-11 crysta l
channels per band segment. (11 xtals = 88 crystal controlled channels)

• SSB output 12 watts PEP-FM/CWoutput 14 watts-AM output 2.5 walts
• Dual rate, concentric VFO dial drive with belter than 1 kHz readout
• Three way metering: S-meter, power output, and FM discriminator
• Bu ilt-in AC & DC power supplies and speaker
• Built-in tone burst-adjustable 1500-2000 Hz

See your Yaesu dealer or write:

Yaesu Musen USA Inc., 7625 E. Rosecrans,
No. 29, Paramount, California 90123

Yaesu Musen USA Inc.,
613 Redna Te rrace, Cincinnati, OH 45215

Eastern Service Center

W&§§l!:D

The radio.
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PEERLESS
PEREa 'CE

SSB "PACKAGES"

• • •

• • •

KL~2·16-5. long boom

16 element yagi. covers 432 MHz.
plusor minus 2MHz . uses the proven

high effiCiency mUlli-O"iYen leed Iystem.
Because of more Critical matching crerec

teristics 01 narl'O'lO banding. antenna cernes
oomplete w/high perlormance KLM 1:1 balun.

Ellimenta: 16. Boom: 12ft (3.65M), Wgt: Sibs
(2.25KG). Gain: 15dbd, F/B raUo : 20db min.

•

•

+

the antenna

the applications

•
Transceiver for point-to-point
communications ... Hill topping .. .
Summer VHF tests (boost your score
through OSCAR ). A great, compact,
lightweight portable. A fine base
station witr auxiliary AC supply.

OSCAR uplink with SSB and CW ...
(using transmitter only) . . .

U5 ELEMENT
YAGI _ /

Reasonably priced, al-soid-state amplifier
is added l imply 10 ECHO 70 (or olher equipment)

to increase power 0U\pUt to apptOx. 70 walls.
ReWabIe. advanced in design linear amplifier

uses highestquaWty RF power transistors and
miclOst~ construction. aro.d I»nd:

covers 400-470MHz without tuning. Has AF
sensed automatic switching w /manual override.

Unaftected by VSWA. 2"H(51mm), 6.5"W(165mm),
11'0 (30Smm). 13.8VOC nom. Clean , stable

cerrcrmence. 11 .5 to 14,5VOC. 245.95 Model PA-,G-7G-CL

the amplifier ...

the set ...
ECHO 70CM, 432MHz SSB/CW TRANSCEIVER

New! A high quality 7aCM transceiver that offers high flexibility
and operating convenience on upper and lower sideband or CWo
The transmitter section with 10 watts output, is ideal as an OSCAR
uplink particu larly when a KLM high gain beam is part cttre pack-

age. When desirable, power putput can be boosted to approxi
mately 70 watts by the simple addit ion of KLM solid-state amplifier.

Of course, the unit is a transceiver and has a sensitive, highly stable
receiver so that outstanding transceiver operation is also possible.

No crystals are needed. The equipment is frequency synthesized in
20 kHz steps and provides continuous coverage of its two ranges

using the vernier VXO which covers plus or minus 12kHz.

Highlights: Two ranges: 432·432.46 and 435-435.46 . VXO . SSB wlUSBILSB also
CW - PQwer output lOW _ All solid state _ Excellent stab ility _ Double superhet receiver

- 0.5uV for lOdb S+N /N _Selective: 2,2kHz @6db, 4.4 kHz @60db -Noiseblanker
- RtT control - Squelch _ Meter tor "S" / Power out . 13.8VOC. neg. gnd. (operates over

11 10 16 '0'011 range) . Curren!: approx. 4 5A _ Supplied w /2 pwr cords, mtg, bracket.

495.00

/

17025 laurel Road, Morgan Hill, CA 95037
(408) 779·7363

45.95

At your dealer . Write ford.scrlptl~eal alog.

the company

KLMelectronics
•,.. ,

the rotators ...
NEW ELEVATION ROTATOR Model KR·5Ol)

Use for OSCAR, moonbounoe. etc. Heavy d~
lor use also with Itadled arrays. Molordisc
brake/~mitswitches. RotatiOn, 1min.H80
degrees. 'w\leatnerproof. Attractive dtrectlOn

indicator isl"pp ~ld . 149.95

NEW AZIMUTH ROTATOR Modal KR-400
Ideal for long boornel$, HF tribanclers. VHF

arrays . &Ipports 400 lbs (2OOKG). Medium duty
with electrical brake l i mit switches. Rotation.
1 min./360degrees. 'Neatherprool. Supplied
with atlractive,lunclional, directiOn indicalor. 99.95
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