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A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engi neering. performance and quali ty
-or else. That's why AlS amateur antennas are bui lt to the identical
design and construction standards as their co mmerc ial counterparts.
Standards that have made them speci f ied fo r more police and public
safety vehicle installations than all other brands combined .

HM·177
2 Meters
Features new high
conductivity copper
and nickel coated
17-7 PH stainless
steel whip. Shunt
fed coi l encased in
waterproof PVC
jacket. All fittings
chrome plated brass.
Easy snap-in
mounting. 3 dB qain."

•
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NEWIHM·223
11/4 Meters
(220 MHz)
High performance
% wavelength design
for the new 220 MHz
activity! Directly fed
with low loss coi l in
new low-profile
design. Spring and
whip easily
removable teaving
only P/1 6" high base
for car wash
clearance. 3 dB gain.·

HM·175
3f4Meters
Collinear design
with truly hot
performance! Base
fittings have silver
p lated contacts. Can
handle 100 watts.
Whip and phasing
coil assembly is a one
piece molded design
to resist vibration and
moisture. 5 dB gain.·

HM·4
2 Meters
Tough, vi rtua lly
indestructibl e
antenna for hand
helds. Completely
insulated . Base fitting
matches Motorola
HT. E. F. Johnson.
and Standard
portables.

HM·5
Same as above but
for Drake and other
packset portables
with SO·239 fitti ngs.

" Measured over a Y4 wavelength wh ip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

NEW ASCOM' TOWERS
High strength ,low maintenance
aluminum towers for HF and VHF
antenna installations. There is a
complete line of ASCOM 5e11
supporting towers - in heights from
30 to 90 feet -at attractive prices!

/ / / ./

/ /. /
the antenna
specialists co.
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on SloUJ Scan
Saudi Arabia

Monthly Ham

An FCC release re the repeater
ex tension mentio ned that one of the
reasons for the ex tensio n was ex
cessive pro blems with defec tive ama
teur repeater stat io n applicat ions.

May I state that from my ex
perience this is dir ectly due to the
FCC, not to stupidity on the part o f
the repeater groups - who are not
stupid .

From the outset, 73 Magazine has
tried to keep abreast of the rap idly
changing WalkereQui rements fo r re
peater applicat ions, o nly to be met
wi th resistance and incommunicative
ness. It has bee n estima ted that well
over $35,000 has been spent on phone
ca lls to the FCC just on th e repeater
app licat ion si tuation - and th e result
has bee n contrad ict io ns and evasio ns
In many cases.

The re has been no way to get the
information on how to apply fo r a
repeater license and publish it because
the ground ru les have been ever chenq
mg.

Take for instance the situation
where Lou McCoy of the A RRL went
to Wash ington, sat down with Walker
and got the info o n how to work out
the height above average terrain
(HAAT) calcu lat io ns - somethi ng
that appears so simple that even an
idiot shou ld be able to manage it,
right? This, for some odd reason , was
publi shed under a nom-de-plume in
OST and plaques and other awards
we re promptly given this mythical
au thor. Hardly had the ceremonies
concluded from all the awa rd giv ing
when Walker decided that this system
of calculati ng HAAT was no longer
acceptable.

Surely this is an exaggerat ion?
Of cou rse the obvious answer is to

get rid o f the rules which are causing
both amateu rs and the FCC all the
trouble. If the rest rictio ns on ente n
nas, powe r, crossba nding, tandem re
pea ters, co nt rol and such were remov
ed, then a si mple FCC fo rm would
suffice and the re would be few prob
lems.

FCC
PROBLEMS

HZ1SH: " My name is Fasil. I am the
King of Saud i Arabia. Please send
your picture."
W-station: " I did not get your name.
Did you say you were a king?"
HZ1 SH: "Yes. I am the King of Saudi
Arabia and my name is Fasi l. Please
send me your p icture."
w-statio n: " But. I am in my pajamas.
I am in my pajamas. Is that okay,
King?"
HZ1S H: "Yes. Please go ahead ."
W-st at i on : " Okay...h e r e it..comes .

The point may be obvious but
should it not be, if you are on SSTV
be prepared!! ! You may never know
whom you are going to encoun ter. At
le a st have a presentable photo
available for eme rgencies.

I .1

J

Noting the apparent impootibiliry of obtain ing ChdIl geS in the repeater rules via normal
channels, members of SERCOM (WA3KX F) and the Central Pennsylvania Repe.Jter
Association ( WA3KZG) arranged a meeting with Congressman Ed win D. Eshleman of the
16th Congressional Di5trict of Pennsylvania to explain the situa tion and appeal (or help.
Congressman Eshlem.m was quite receptive and immediately inv ited correspondence with
ctutmun Dean Burch of the FCC. Congressman Eshleman did point out that a single
Congressman cannot have much affect and as this is a (,arional problem, a1l interest
groups should contact their own Congressional Representatives. The multitude of
repeater organizations should easily be able to get Congress working on our behalf.

(pho to by WA3MHP)

Rep rinted from the West Coast OX
Bulletin.

A co uple o f stat io ns have been
showing up regularly and with 7Z3AB
about to be missed, some hope may
st il l exist. HZ1AB has been showing
up arou nd 14250 kHz from 1900Z.
Says hand le is Terry , usi ng Collins
gear to a rhombic antenna. . .advised
that he will be on most weekends
fro m 19QOZ onward and working by
d istricts. HZ1SH has also been
showinq up regu larly in the last
mo nth. Gives his name as Fasil and
says to OSL to Box 2108, Jeddah,
Saud i Arabia. Somet imes in the lower
reaches o f twenty phone from 1000Z,
and so meti mes a bit su rp ri sing as to
what you may hear. Like th e
following.. .this on SSTV .
W-station: " Please repeat you r name
and I will send my pictu re."

..
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News of the World 73 MAGAZINE

Here is a Who's Wh o of the Arab Radio Net - just the chaps you'll want to contact to get
that coveted Arabian Knights award. Left to right are 7Z3AB, ST2SA, 9K2AL, SUI MA,
JYSGQ, JYSAT, JY l, JY4IA, 9K2AM, ODSFJ, JYSKA, JYSAA, ODSFl, JYSAH.

•

RECIPR OCAL LICENSING Between
U.S. and: CE . CP - CT 1 - CX - D - E I 
F - G - HB9 - HC - HI - HK - HP - HR 
LA - LX - OA - OH - PA - PY - SM 
TG - TI - VE - VR2 - VU - YB - YN 
YS -YV -ZL -ZP -3A -4X -6Y -8P 
9K -9 L -9Y_

RE STRICTED COUNTRIES (do n' t
work ) are now d own to on ly Viet
narn tsl 3W8 and XV, with th e excep
t io n o f XV5AC bein g o kay.

THIRD PARTY AGREEMENTS Be·
tween U.S. and : CE - CM - CO - CP 
CX -E L · HC - H H - HI - HK - H R · J Y
- LU - OA - PY - TG - TI - VE - VO 
XE - XP - YN - YS · YV - ZP - 4X - 4Z
- 8 R - gy . Also W/K/8P.

LI CENSE FEES
Initial License $ 9
Re newal $ 9
New Class $ 9
Modification $ 4
Special Call Sign $25

Use FCC Form 6 10 and mail with
appropria te fee to :

Federal Communica tions Commission
GettysburgPA 17325

Ph one & CW
3.775- 4 .000
7. 150 - 7.300

14.200-14.350
21 .250-21 .450
28 .500-29.700
50 .100-54.000

3.800 - 4 .000
7.150- 7.300

14.200 - 14.350
21.270-21.450
28.500-29.700
50.100-54.000

3.890- 4.000
7.225- 7.300

14.275-14.350
21.350- 2 1.450
28.500 -29.700
50,100-54.000

50.100 - 54 .000. 145.000
148.000, 220 MHz ban d and
above.

SSTV Frequencies
Suggested

3.845
7.220

14.230
21.340
28.680

3.700- 3.750
7.100- 7.150

21.100-21.200
28.100-28.200

CW Only
3.500- 3.775
7.000- 7.150

14.000-14.200
2 1.000-21.250
28.000-28.500
50.000-50.100

3.525- 3.775
7.025- 7.150

14.025-14.200
21.025 -21.250
28.000 -28.500
50 .000 -50.100

3.525 - 3.775
7.025 - 7. 150

14.025 - 14. 200
21 .025 - 21.250
28.000-28.500

U,S. AMATEUR FREOUENCY ALLOCATIONS

3.775- 3.890
7.150- 7.225

14.200 - 14.275
2 1,250-21.350
28. 500-29.700
50.1 00-54.000

G
NEE~DED

CLIPPINGS NEEDED
Please, when y ou see an articl e in

the paper about amateur radio - cl ip
it ou t and send it to 73 - or a t least a
copy of it ! We use th is mate rial fo r
our news pages - and fo r le tters to
congress. We need the materia l to
work with if we are go ing to d o a job
for y ou .

Anything and every thing in ham
gear is desperately needed by t he
radio clubs in Jordan. There are
p resent ly ten ham clubs the re and
each has an average of twenty act ive
operato rs. King Hussein has giv en each
club a rig fo r starters, but that doesn 't
scratch th e surface. These hams wa nt
to operate and to bu ild - and they
need gear.

How about taking a good look in
you r closets, cell ar, garage, attics . for
wo rkab le t r a nsmitters. receive rs,
t ra nsceivers. exciters, test eq uipment.
rotors, beams, and usable parts. Can
you think of any better use to put
th ese th ings to t han help ing new hams
in a part of the world where radio
parts a nd eq uipment just are not
avai labl e?

By a specia l arrangement with His
Majestv a ll equ ip ment will be shipped Extra
at no charge fro m t he J orda nia n Class
Embassy in Washington to Jo rda n -
and t here will be no impo rt d uty . T he
add ress is : Royal Jo rdan ian Radio
Amateu r Society, cia Roy al Palace,
A mman J ordan , via Em bassy of Advanced
Jordan, 23 19 Wyoming Avenue NW, Class
Washi ngton DC.

Sideband and CW rigs will be
parti cula rly useful - and even V HF
rigs w ill be helpfu l n ow that th ere is a

General
repeate r set u p in Amman . If there is Class
something wrong with the r ig, make a
note of it o n a tag so they will have a
good chance to f ix it up over there .
Bu t re m e m b e r that parts a re
incredi b ly difficult to get . They take Novice
mo nths to arr ive whe n ordered and Class
t he re are NO radio sto res as
yet. Please drop a no te to 73 and let
us know w hat you 've sent. Here is

Technician
your chance to help out. Class
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REPORTING OPPORTUNITY
The f ine job th at the two reporters

f rom the Wash ington Post did in
following up the Wate rgate quest ions
is proof of what can- be done when
odd things like this are investigated
carefully. Ano ther such opportunity
seems to have appea red for this type
of investigat ive report ing, though it
wo uld not be of the magnitude of the
Wate rgate revelatio ns.

The patently ri d iculous docket
19759 calls out for such an investiga
t ion. How could such a docket ever
come to be presented for serious
consideration? If it made it through
the norma l decision mak ing proce
dures of the FCC. then there is some
thi ng rad ically wro ng with the way
th is works and changes need to be
made before more such idioc ies
emerge. If there was skull duggery.
then the dirty work needs to be
exp osed and the peop le invo lved
flu shed out.

A person with perslstance could
foll ow up all of the trails of the
doc ket, starting with the Electron ic
Ind ustri es Association and the com
panies which have been pay ing th e
piper for th is " license to make
mo ney."

If the FCC does have clea n hands in
th is, then they shou ld cooperate with
an effort to p rove it . If some of th e
FCC off icials have hidden motives,
then a cover-up can be ex pected, wi th
secrecy and buck-passing. Frankly, I
suspect tha t t here is the material here
f o r a good solid congressional
invest igation.

73 A LITTLE THINNER
The re are two " non-profit" ham

magazines, one by charter (OST) and
the other because I run it th at way.
The major d iffe rence between the
two, from the financial end, is that I
put every dollar that is available in to
mak ing 73 bigger and better - and
OST puts it into t he ban k. The result
is t hat th ey have, at thei r last report,
$1,072,000 in bank deposits and
securi ties, and 73 has abou t one
thousandth of that.

Normally th is doesn' t make any
d ifference and 73 puts out as much
magazine every month as the income
will permit. The bind comes when
somethi ng extraordinary comes alo ng

4

EDITORIAL BY WAYNE GREEN

- like an IAS su it. This can get
expensive and this is why most people
faced with such a thing have to just
give up and pay, no matter how
o utrageous th e decisions. You do read
every now and then about someone
who has had th e guts (and the money)
to fight this bunch - it usually takes
the shape of a sma ll newspaper story
o n a chap who has fought them
th rough th e IAS cou rts for several
years and who was final ly found
innocen t.

The me thods used by the lAS
agents are th e closest thi ng I've seen
to the good o ld German Gestapo.
They threaten and intimidate wit
nesses - they seem to be able to spend
any amo unt of money fo r the most
tri vial items.

I'm just beginning to learn about
this o utfi t, and what I've seen so far is
blood cu rdling. They seem to prey o n
small businesses, the ones that don' t
have enough mo ney to fight back and
who just have to be c losed down. If
the expenses we've had are any indica
t ion, pe rhaps you ca n see why most
fi rms just have to fold up. Our legal
expenses so far have been over
$20,000 - and that is just the
beginning, with another $20,000 at
least fo r the trial. I'll leave it up to
you what a sudden expense like this
wou ld do to you or your business.

The one-sidedness o f the IRS is so
manifestly unfair that you might won
der why you haven' t seen articles
about it in newspapers and magaz ines.
Fro m what peop le who have been
involved tell me, the IAS is extreme ly
vindic tive and the slightest adverse
article often brings on a fu ll aud it and
investigation - a nd you've read enough
to know th at they always find that
you owe them money. The fact is that
publishers are scared silly of the IAS
and th row out almost everyth ing that
might sti r up this hornet's nest of
people who have almost un limi ted
power-and know it.

What does get into th e papers are
the releases that the IRS public rela
tio ns departments send o ut. These are
totally biased in favor of th e IAS and
are usually the rankest p ropaganda
and the victim has no recourse. Not
on ly wo n't the paper publis h h is side
o f the story, if he can get it to them,
he is faced with the reactions o f his
former f riends and neighbors who

have read one side and one side only
and harbor the strong susp icio n that if
the papers p ri nted it, it mus t be true.

Well, at any rate, since 73 does not
have any $ 1,072,000 put away in
reserves, the expenses of the IRS suit
have to be covered by printing a litt le
thi nner magaz ine for a few mo nths.
We hope that you understand.

You probably want to know what
the case is agai nst 73. So far as we ca n
tell the grea t cri me that has been
committed - and this is a c riminal
p rosecution with the attempt to put

me in jail - is that the IAS, without
aski ng me about these things, has
dec ided that some items taken by o ur
bookkeeper as business ex penses in
the years 1966-6 7-68 were act ually
personal expenses of mine and there
fore the IAS has been defra uded . Just
what all these th ings are wil l be
brought ou t at the tri al, bu t from
what I've seen, they've decided to
disa llow trips to hamfests and co nven
tions where I spoke, showed slides,
and sold subscriptions.

My trips to fo reign co untries have
been valuable - I've wo rked from
many rare spots and this makes for 73
to be better known - and gives me
better perspect ive to write and ed it 73
-and the articles that I have written in
73 about my tri ps have been well
received . The recent article on Jordan
is a good example - wi thout wide
DXing experience I never would have
made it to Jordan in 1970- and t hus I
would never have had the oppo rtunity
to meet Ki ng Hussein and convince
him that ama teur rad io would be of
great benefit to h is co un try with the
result ing exp losion of amateurs. We
don't know where this will stop, bu t it
should be obvious that the few dollars
spent in my going to Jordan we re we ll
invested - the whole t rip cost about
$1000.

But what happens to a $ 1000 ex
pense that is disall owed ? Well, th at
means that there is an ex tra $ 1000 in
personal inco me that was not reported
- and th is means perhaps $400 in
t axes (how much tax do you have to
pay o n an addit ional earned dollar?).
Add a 50% fine to that for not
reportin g it and you have $600 - then
add interest to it fo r seven years at 6%
and it magically escalates to $902!
But you're not th rough yet. Since that
was d isallowed as a business expense,
that means that t he business had
$1000 in unreported income - but
the tax on that is p robab ly on ly about
33% - or $333...and then you add in
the 50% fine to bri ng it to $500...
and then the interest for seven years
brings it to $752. Add the two to
gether and you have a tax of $ 16 54
on a si ngle disa llowed $1000 expense.
Now you ca n see how the IAS comes

(Co"t. 0" page 102.)
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2 METER FM TRANSCEIVER Model SRC·146A

Frequency 143-149 MHz
(2MHz sp read)

Number of channels 5
Supplied wi th 146.94 simplex,

146.34 /.94 (same plU9 in
crystals as SR-C826M)

R.F. output 2 watt minimum
Sensi tivi ty better than 0.4

uv /20 DB 0.5.
Audio output 500 mw
Meter monitors battery voltage on

Tx, S Meter on Rx
Current drain 620 rna Tx,

15 ma Rx standby
Size ... 8%" high x 3" wide x 1% " deep
Weigh t 24 OZ., less batte ries

Options : Private channel (CreSS), external mic, or mic-speeker,
stubby flexible antenna, desk top charger, leather case.

Suggested
Amateur
Net Price

NEW 2 METER REPEATER

SCA-RPT-1

All solid state, 2M , 10W, FM
REPEATER. Built - in C.O.R., adjustable

carrier delay and time out timer.

Write for complete specifications and cost.

Standard
COMMUNICATIONS CORP.

213/ 775-6284 ' 639 North Marine Avenue, Wilmington, Calitornia 90744



assembly. T he unit's memory costs
approximately $60, and a comp lete
unit would probably be around $ 100.
Incidentally, Robert also now has
available schematics, scope patterns
and descrip tions of both the W0LMO
SSTV key board and the W0LMD scan
converter (approximately 13 pages
worthl} . Cost to reproduce and mail
each set is $1.25.

Another company, Venus Scienti fic
lnc., of Farmingdale, New York, reo
cently entered the Slow Scan field and
should have their monitor available by
t he time you read th is . Venus, as you
may know, has built cathode ray tu be
high voltage modules for some t ime,
so it was on ly natural for them to use
some of them in such a related fie ld as
Slow Scan. Thei r mon itor, designated
the S5-2, is qu ite compact compared
to other uni ts and displays a picture
of approxima tely 8.3 cm sq uare. T he
unit is all solid state, completely
self-contained, uses electrostatic de
flection, and has a dou ble purpose
front panel control for either manual
vertical retrace or frequency spectru m
analysis (called accu-svnc and simi lar
to the system described in my June
SSTV Scene column) of the incoming
SSTV signal. T he front panel crt bezel
is constructed to accept an optional
viewi ng hood or polaroid camera
adaptor, and a front mounted "flip
down foot" is provided for convenient
viewing. The circuitry is primarily
constructed on 3 plug in pc cards,
which include LED sweep indicators
for fast servicing in the field. Well, it
sounds like manufacturers are getting
ho t on what Slow Scanners want, and
are t rying t o deliver. I understand
they are even work ing on a direct fast
to Slow Scan converter. Fine! I have
heard /through the "grapevine") the
SS-2 crt is a spec ial square face unit
and suspect a spec ial focus system
may be used also. Since the "electron
activity" is confi ned to a re lat ively
small screen, brightness may be fairly
high. Al though I have not seen their
unit as of this writi l1g, I hope to
shortly, so I can give you the full
evaluation story.

An interestingly different approach
to ISB (transmi t ting audio on one

DR Y
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Fig. 2. [SB with two transceiv.Jr.l.
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than actually marking on the crt face
with in k, the "pen" makes l ines which
appear as black on the white raster of
the crt. T he drawn picture stays on
the crt (and can be transmi tted on
Slow Scan) unt il the "memory erase"
button is pushed, clearing the crt face,
thus preparing fo r the next pictu re.
Visualize the operation like this : An
"overlay" of a schema tic is placed on
the crt, and traced out with the pen.
T he overlay is removed, and there , on
the screen is the schematic. A block
diagram of the uni t appears in Fig. 1.
Briefly, the unit works like this: A
cathode ray tu be produces a raster
and a "light pen" generates a signal
when light detect ion occurs at a spot
po inted at. A 15,360 bit shift register
memory traces the raster, and when
the light detection occurs a blanking
bi t is set into the appropriate memory
position. The detected light spot is
then blanked on subsequen t raster
scans by a Z axis amp lifier driven by
the memory output. The drawn cir
cui t, or message, is thus recorded on
the refreshed crt "memory" screen.
T his drawi ng process continues until
the desi red pictu re is completed, then
the memory clock slows down from
614 k Hz to 1920 Hz to output mem
ory at the SSTV rate. The crt is an old
9" TV crt, and the light pen uses a
phototranslstor and focusing lens

C SSTV

CRT L LD AD MEM
HDRI Z. D/A 2SPEE O

W ClOCK

VERT 614 KHZ r--
VERTICAL O/A 1920 KHZ •LIGHT PEN 0" OUTPUT

BLANKING
,

WRITE/ 15,360 BIT
AMPLIFIER

RECIACULrE MEMORY

" O/A CONY

SSTV 0

SSTV
MASTER

VCO ~
Fig. 1. "SSTV Graphic CRT" block diagram.

HDRIZ DEF

The 73 Slow Scan video program
contest we fi rst annou nced last month
is off the ground, and happening right
now un til December 31, 1973 , so get
'crac king on an outstanding program
tape, (and I hear some of the gang
really have some good ones planned)
and win yourself a Robot Model 61
fast scan viewfinder. This contest is
fo r the most interesting SSTV Pro
gram, with technical aspects also
cou nting in the scori ng. The "pro
gram" t ime limit is 6 minu tes, and
ent ry cassettes wi th sufficient re turn
postage enclosed, should be sent to 73
Magazine. from here, they wi ll go to
"another" judge. The main objective
of th is contest is to get mo re fellows
think ing and acti ng in terms of good
progra ms, not just IDs and COs. We're
not stopping w ith just th is contest,
either. In February , we're jo in ing with
CO Electron ics of Italy in the 1974
Worldwide Slow Scan con test, and
will present certificates to many U.S.
and world leaders. More on th is closer
to that contest t ime.

Slow Scan con tinues to grow in
populari ty while also boasting some of
the more exotic ideas in ham com,
municat ion today . One example is a
"SSTV Graphic Slate," wh ich is pre
sently being developed by W0LMO.
T his device would allow one to sketch
out a Slow Scan picture, 10, sche
matic, etc., on th e unit's bu ilt in
cathode ray tube with a special "pen."
This pen looks like a little penci l
flashlight, but acts as a light sensor,
rather than a light source. So, rather

Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vil.50N
BirminghamAL 35210
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to : Slow Scan
Ma gaz i ne.
03458.

ROBOT Model 61
Fast Scan Viewfinder

Other prizes to be announced.

Send you r entry
Cont e s t , 73
Peterborough, NH

,

First Prize

I 6 minute maximum time length

I Subject matter is limited on ly to
your ima gination - anything goes.

' Label cassette with yo ur return
address and include su ff icien t re 
turn postage . A ll pro grams wi ll be
retu rned.

I Decisions o f the judges w ill be
fina l.

• Contest starts now - entries must
be mailed before December 31, 1973.

magazine'S
~ULES:

teband, and SSTV on the other
teband simu ltaneously ) wh ich is p re
ntly being invest igated by Bill
4CVS, is shown in Fig. 2. Here. a
lir of identical t ransce ivers (like S8
n sl are shown feeding a-common
lear amplifier, (one using a pai r of
400s. fo r examp le) whose plates are

parallel, but contro l qrids areJed
dependently from each transceiver.
're "SSTV transce iver" is on upper
feband and the " aud io transceiver"
on lower sideband . Each tube in the
lear amp li fies its respect ive si gnal ,
rd feeds it to the outp ut tank circu it,
us result ing in an IS8 output signal.

relay switching system connects
ch rig to a separate an tenna on
ceive. Note. the two transceivers use
common pte, th us tracking together
ut on opposi te sidebands) to elimi 
rte freque ncy "zero ing" problems. I
-lieve Bob WA7MOV, tr ied a system
-mewhat simila r to this a whi le back ,
which th e two transceivers fed o ne

lear amp lifier th rough a phasing line
stem. described in the Edito rs and
19ineel'$ Hand book as a "magic tee"
itwork. I suspect others will be
y ing 158 before long by just using
.e old mobi le rig on an extra anten na
Ir au dio, and th e " big rig" on Slow
:an.

I have wo rd th at XWBCO, FM7WW
'td a certain KG 6 should be on Slow

Scan abou t the time you read this, so
you might like to keep your eyes and
ears ope n (probably on 20ml for these
new countries.

The Newtronics 4BTV Ver tical
•

I-r
I
1
I

Recently I found myse lf in need of
a good o mnid irec tiona l an tenna for
the 40 th rough 10 me ter bands. Often
the band wo uld be open in three

directions simu lta neously, and I was
missing too much OX wh ich seemed
to be always off th e sides and back of
my 3 eleme nt beam. Further, I was
spending more t ime turn ing my beam
than I was operati ng duri ng large Slow
Sca n TV round tables. (The re's
enough fumbli ng in the shack at
readvl !

At this point. I la id a dozen or SO
rad ia ls and erected myoid (comme r
cially bui lt) trap vertical. My desi res
of coverage were me t, and the results
were grat ifying. The bandwid th and
SWR we re not. In fact, the antenna
was only .usable o n the upper port ion
of 20 me ters, due to high SWR.

Afte r ca reful study of the availab le
antennas. a decision was made and a
Newtronics 4BTV vertical was pu r
chased. I put the antenna in my car
(it ' s packaged in a nice, sma ll box)
and headed home.

The antenna and transmission line
connecto rs went t ogether smooth ly
within an hou r. th an ks to th e fine
instruction manual and tuning cha rts.
If you go st rictly by the chart , the
antenna will wo rk right off wi th low
SWR on all bands. Natu rally dimen
sions are given for either ground or
roof mounting.

Then I went outside to mount the
antenna and run more (approxima tely
15) radi als. Here I found a dandy idea
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Newtronics doesn't emphasize nearly
enough. The antenna proper slips over
and clamps to its base . Thus you can
mount the base, run t ransmission li ne,
radials, etc. Then just slip the antenna
over it . This feature is ex t reme ly
handy when tuning the ante nna fo r
your favorite frequency, as I will
describe later.

The antenna worked perfectly from
the start, With an SWA never over
1.3 : 1 on any part of any band. I was
pleasantly amazed! oSOs with Europe
and Australia the first day confirmed
the antenna was working. Indeed, I
often swapped between the beam and
vert ical during contacts, and the re
sults we re equal signa l reports.

I measured the impedance with an
Omega T noise bridge and again was
su rp rised - 48 to 52 o hms o n all
bands! (I'll never tell what my beam
was.)

Newtronlcs was encou raging on
fi ne-tuning the anten na, so I tried
adjus tme nt. Originally the resonant
frequency (1 :1 SWA and 5 1 ohms
impedance) was 14.130 k l-lz. I retrac
ted the 20 meter adju stment slight ly,
and moved t he exact resonant fre
quency to 14.230 kHz, my favorite
spot. Checking the extreme band
edges now showed a 1.3 :1 SWA.
Thirty minutes later, I had the anten
na tailored exactly to my needs on all
bands.

The real p roof o f th is antenna came
during the first o f 1973, as I t ried for

the 73 73 73 awa rd (wo rk 73
countries during the first 73 days of
1973 l. I accomp lished it with over
two weeks to spare, and used the
40-10 meter bands . Often the TR-4
was used barefoot. However, all con
tacts were made using on ly the 4BTV
(and some of those were quite exotic
OX).

Now the proof period is over and
I'm st ill enjoying th e anten na. Last
n ight, fo r examp le, I exchanged good
quality Slow Sca n TV pictu res wi th
TU2DO on Africa's Ivory Coast.

I've heard a few people say verticals
d id n' t work for them, o r radiated
poorly . Closer investigation with these
people revealed they had not fo llowed
proper construction techniques (home
brew) or instruction sheets (corn
merclellv built ). Often the vertical(? )
was mo unted 15 or 20 feet above
ground on a metal p ipe, strapped to a
chain li nk fence. Some used radia ls,
some didn' t . This is no good. Follow
the directions. Either mount the an
tenna at ground level, with radials
(preferably two for each band) or on
the roof, insulated from ground with
45 degree d rooped rad ials to fo rm a
grou nd plane. Then resu lts will be
opti mu m and I think you will agree
the Newtro nlcs 4BTV is tops.

K4TWJ
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50 MHz BAND
Bill Turner WAOABI
Five Chestnu t Court
St. Peters MQ 63376

The Sep tember contest came and
went without much of a sti r. . .the
high poi nt in the eastern half of the
cou ntry was an excellent quality
Aurora for a few hou rs Sunday after
noon. WBCC I, VE2D FO, WB2LZ D/ 3
and several o thers were very active on
scatte r. Cross yo ur fingers, pe rhaps
December will be better.

Ho w m any suffered coro nary
pro blems when Rayburn KH6HPV,
ca lled CO and recovered when they
heard the portable 5 tacked on the
end? Vern W0CY F, has returned to
six after many years absence . Kevin
W1GAO, mobiled from Boston to St.
Louis and back maki ng two meter
contacts all the way. What, no six
me ter gear in the ca r?

Dick WA5CH K/DA 1 RG, writes
fro m German y that h is tour of du ty
will be over after the first o f the year
and by early spring expects to be back
in Houston with his TA-6, Mark 6B
and four 9 element beams at 70' . Dick
says he is active on the DC bands and
2 meters but noth ing takes the place
of six . He is looki ng forward to
working scatter with KB LEE, KBMM,
et al.

Bob WA2AA A writes to te ll of a
new narrow shift RTTY net becoming
ac t fve o n 50. 130 in th e New
York -New Jersey area. The net, which
doesn't have a name as yet, will meet
Sundays at 11 AM eastern time .
Anyone desiring more information
may contact Bob at 164 Steuben
Street, Jersey City NJ 07302.

From Art WA1EXN: " At about
150B Z, Ju ly 30, W1ELP called me
and sta ted he was hearing a CW signal
at 50 .1 58 and wanted me to mo nito r
and see if I could also hear it . Here is
what I got at S4 with oSB from 15 10
Z to 1550 Z. Beam heading 160
degrees. GYS DE SWI E SP 768 K
(with sometimes a K in place of the
V). We tried reciprocal headings, Bill
could hear the signal, I could
not. . .Does one of your readers have
an answer as to just what we might be
h e a rin g?" In a later on-the-a ir
conversation Art mentioned that the
above had been heard again. Does
anyone have th e answer?

For severa l months I have been
try ing to find space for a length y and
most interesting letter from Geoff
Wilson VK3AMK. To get it in it has
been necessary to edit rather severely
and to bend Wayne ' s s p ace
limitations. Consider this my apology
to both .

"The freq uency alloca tion for all
VK ca ll areas is 52-54 MHz. Up unt il
1964 we had 50-54 MH z but lost th e
lower 2 MHz to TV. The band is now

sandwiched between o ur Ch. "
(45·52) and Ch. 1 (55·53) . The
allocation of Ch. 0 was a very bad
mistake as the aRM on this freq uency
is part icu larly bad during the su mmer
sporatic E seaso n when the three main
high power Australian TV stations not
o nly a RM each other bu t also cause
a RM to TV reception in New Zealand
on their CH. 1 (44-511. Operato rs in
Melbourne and Brisbane suffer very
much the same aRM tro ubles as U.S.
stations operating near your Ch. 2.
Despite th is many stations are active
in these areas. In fairly recent t imes
there has been increased FM ac tivity,
main ly on 52.525 MHz and many
s ta t io ns use th is frequ ency
exclus ively. The great majority of
operators use AM o r SSB, using the
section 52.0-52.5. SSB is becoming
increasingly popular with at presen t
about 65% of the stations using this
mode. AM on six is fast giving way to
SSB except in the case of the younger
operators just starti ng out, bu t even
here some are going SS8. Until very
recently there was no commerc ial gear
available in VK apart from ex services
o r commercial equ ipme nt (surplus,
ed.l . At p resent about 50-60% of the
SSB gear is commercia l and with few
excep t ions consists o f Yaesu FT-l0ls,
F T ·200s. etc ., d riving FTV·650
transverters. The power limits in VK
are 150 W dc input or 400 W PEP
output. But, very few stations are
runni ng this sort of power, mai nly due
to the extremely h igh cost o f tubes.

T h e o n ly re c o gnized ca ll ing
frequency is 52.050 MHz for SSB.
Th is has been in use about two years
and has worked ou t very well. Th ere is
vi rtually no CW on the band here
excep t fo r meteor scatte r opera to rs.
Many of the people on six a re
operating under similar licenses to
your Tech nician class and cannot use
CWo

The OX period is mainly late
October to February which is our
summer Es season. However, we are
fi nding more and more that o pen ings
occ ur at any time and to help give a
bette r picture of what is happening a
number of beacons have been set up
between 52-53 MHz, including several
in VK0.

Normal contacts vary with location,
equipment, etc. But, I ca n work most
stations with in 180 miles o r so at any
time with a pair o f 6 146 Bs and a 6
element Vagi at 52'. I have kept daily
skeds over a very mounta inous path of
140 miles and never been unable to
copy my report. Usu al signals are
about 5X6 each way with o SB to S9
plus at times.

Ou r no rmal Es season OX wou ld
average abou t 1000 miles single hop.
F r o m t his a rea (Melbou rne
me t ro p o l it an! vve mostly we
stations on the Northcen tra l coast of
VK4, about 300 miles no rth of
Brisbane. I regu larl y work sta tions in
th is area during the summer months
runn ing 300 mW of SSB. We consider
it a very bad season here if we don't
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Tom DiBiase WB8KZD
708 6th A venue
Steubenville OH 43952

CONTESTS

Oct. 27-28 CO WWDX Contest, Phone
Nov. 2-5 CHC! FHC! HTH oso Party
Nov. 5·11 ORPP CW OSO Party
Nov. 10-11 EX-G Con test
Nov. 24-25 CO WWD X Contest, CW
Dec. 1-3 Delaware eso Party
Dec. 15·16 EA (Spanish) Contest, CW

OCTOBER
CO World Wide OX Contest. Phone

From 0000 GMT Oct. 27, to 2400
GMT Oct. 28, 1973. All bands 160
through 10. Three divisions: (a) single
operator, single or all band (b) multi
operator, single t ransmitter (c) mu lti·
operator, multi .transmitter. On ly one
signal per band permitted. Exchan ge

EX - G CONTEST
From 0000 GMT Nov. 10, to 2359

GMT Nov. 11, 19 73. Maximum oper
ating time permitted is 24 hours.
Mi n imu m t ime off for short breaks is
15 minutes. T he contest is in three
sections: (1) reciprocal operators , (2l
non-recip rocal operators, (3) United
Kingdom operators. Any licensed fre
quency and mode. Suggested frequen
cies are, 3950, 7250, 14347, 21415,
28650. Only the first OSO between
two stations shall count for OSO
points. Contest exchange from re
cip rocal operators - RSIT, serial OSO
number, cl ub member yes/no, and
or iginal call. From non-reciprocal
opera tors - RS/ T, se ria l OSO number,
club member yes/no. From UK sta
t ions - RSrr. serial OSO number,
club member yes/no, original call (if
reciprocal operator) and name of foot
ball (soccer) team they support . (All
references to "club" above mean the
EX-G club). Scoring : Reciprocal cps
score 1 point per eso with non
reciprocal operators, 2 poin ts if wi th a
reciprocal opera tor. Non-recip rocal

ORPP cwoso PARTY
From 1300 GMT Nov. 5, to 2300

GMT Nov. 11, 19 73. Exchange RSIT,
state (o r province or cou ntry), and
O RP numbe r. Non-mem bers of
ORp·ARC I send "NM" and power in
watts instead of ORP number. Fre
quencies are, 3540, 7040, 14065,
21040, and 28040 (plus or minus 5
kHz of course) . Stations may be work 
ed once per band for multiplier
points. Member contacts count 2
points, NM contacts cou nt 1 point.
Power mu ltipliers are - under % watt
ou tput, X15, - under 2 watts, X l 0, 
under 5 watts, X5, - over 5 watts
output - no multip liers. Mu lt ip ly
total OSO points by total state/
countries and multiply this by power
multiplier for final score. Appropriate
awards. Logs must be readable and
inc lude date, time, exchanges, stations
worked, band and power used. En
close a cover sheet showing your
computation of equipment descrip 
t ion and statement that all ru les were
observed. Logs must be postma rk ed
by Dec. 3, 1973, and sen t to Earl R.
Law ler W5J LY, Rt. 2, Box 24·K,
Burnet T X 78611.

used is a multiplier. Multiply total
OSO points by total multipliers.
Muttt-op stations divide total score by
number of cps used. Appropriate
awards. (CHC means Certificate
Hunter's Club, FHC - Fly ing Ham's
Clu b, HTH - Hunt the Hun ters }. Mail
logs and contestant form (availab le
f rom lARS) within 15 days after end
of party to: lARS, Inc.. Clif Evans
K6BX, P.O. Box 365, Bonita CA
92002.

ASIT plus your CO zone. OSO point
values : 3 points between stations on
different continents, 1 point between
stations on the same continent but in
different countries; contacts between
stations in the same country are per
mi tted for Zone and/or Country mul
t ipl ier but have no eso po in t value.
Multip lier is sum of zones and
countries worked on each band. CO
Zone and ARRL & DARC country
lists are to be used. F inal score: (a)
single band - zones plus countries
multiplied by OSO points (b) all band
- sum of zones plus sum of countries
f rom each band multiplied by to tal
OSO po ints. Use a separa te log sheet
for each band, 40 con tac ts to the
page. Indicate zone and count ry only
first time it is wo rked on each band.
See the appropriate issue of CO for
official rules and list of 25 trophies.
Official log and summary sheets are
available from ca. Include a large
SASE or I RCs. Address is: CO World
Wide OX Contest, 14 Vanderven ter
Ave., Port Washington, L. I., NY USA
11 050.

SSTV PROGRAM CONTEST
T he 73 Magazine SSTV Program

Contest will no doubt be a big hit
with Slow Scanners. There is plenty of
time to get your program together
since programs may be entered any
time between now unti l Dec. 31st. See
page 7 for complete details.

NOVEMBER
CHC!FHC!HTH!aSO PARTY

From 2300 GMT Nov. 2, to 0600
GMT Nov. 5, 1973. More complete
details available from lARS at the
address below. Suggested frequencies
are 3575, 3710, 7070. 7160, 14075,
21075, 21090, 21140, 28090, 3770,
3775,3790,3943,3960,7090,7210,
7260, 7275, 14320, 14340, 21360,
21440, 28620, 28690, 50.1-50.5,
145·147. Exchange OSO number,
RSrr, name, state and county (for
U.S.), and give CHC number or FHC
number. All who do not hold an lARS
assigned CHC number are HTHers and
send "HTH" as part of their exch....ge
instead of CHC/FHC nr. Scoring svs
tem: CHCers score 1 point per eso
with other CHCers, 2 points if with an
HTHer, cou nt 1 additional point if
contact - Y L, blind/paralyzed, FH C,
novice, V HF/U HF, CHC-200, merit,
club station. Add above points. If
contact was out of own country,
double points for that contact.
HTHers score 1 point per eso with
an HTHer, 3 points if with a CHCer,
otherwise same as above. Same station
can be worked on each band/mode.
Each di fferent con ti nen t, country,
ITU zone and U.S. state is a multi 
plier. Each different band or mode

-

Nork VK 1-8 at some time during the
wmmer. There has not yet been a
:wo·way OSO with the Antarctic
continent. But another Melbourne
nation (VK3B FG) and I were copied
)yVK0PFduringlate1971butwe~

m abie to hear VK0PF's signals
despite 20 meter liascn. We usually
vcrk ZL stat ions each year but lack
) f activity there is discouraging.
St e t ions in northern Australia
'egularly work JAs between 52 and
52.5. Very rarely do Vv'e get JAs
further south, althoug, they have
oeen worked in VK7 fairly recently.
The signals from JA come via F2 into
- rorthern VK and are carried from
.here to VK3 etc., via sporatlc E
extension. In other words, if the JAs
are coming in to V K4 and we also have
sporetic E to that area we may hear
and work JA s. In 10 · years of
concent rated activity there have been
th ree really workable openings.

Back in 1958·59 VKs worked into
XE, but since losing the lower 2 MHz
of the band OX is much harder, not
ontv because many stat ions do not
opera te in our section, but also
because the MUF doesn 't always rise
that ext ra 2 MHz. ( I o fte n get Z L TV
...ideo on 46 MHz, bu t no sound on 50
MH z until the MU F reall y peaks up.I
Northern VKs have worked HL, KX6,
K H6, etc., apart from JAs recently ."

With the recen t increase in interest
in react ivat iong TV Ch. 1 for
educational purposes U.S. amateurs
would do well to heed the warning in
Geoff 's letter and in the recent FCC
220 proposal.
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Joe Kasser
170 1 East-West Highwa y. Apt. 205
Silver Spring MD 209 10

All contests th is month appear to
be international in coverage, so if you
are a OXer, you cou ld do worse than
to enter a few of them. The ca OX
Test would be your best bet. of
course. The SS Tests are not intema
tional in coverage. yet they are about
the best contests around for USA and
Canadian contest buffs. I will de
finitely be operating in th e WW OX
tests and the SS tests and hop efully a
few of the others th is mon th .

W8BKZ D

The frequ ency of the month IS

144.480 MHz. It is widely used fo r
simplex working in Europe and is also
a repeater input frequency In Hong
Kong. This mo nth let 's consider the
two meter frequencies In use In

Europe. Most countries In Europe
have up to now " band planned" the
occupancy of the 144 ·1 46 MHz lall

operators score 0 poin ts with non
reciprocal operators, 2 points per asa
if with a reciprocal operator. Multip ly
asa score by number of EX-G club
members worked . Bonus points 
mult ipl y nu mber of British stations
(G, GB, GC, GO, GI, GM and GW
prefixes only) operating from th e UK
by the fo llowing factors depending on
your loca tion: EU - Xl , NAJSA 
X3, AF, north of Lat. lO'N - X2,
AF, south of Lat. l OoN - X3, ASIA,
west of Long. 90"E - X3, AS IA, east
of Long. 90"E - X4, AUSTRALASIA
- X5. Multiply tota l osa points by
club member multiplier and add
bonus points fo r final sco re. Appro-
priate awards. Logs before Dec. 25,
to : Contest Commi ttee, EX-G Radio
Cl ub, J. Kasser G3ZCZIW3, Chairman,
170 1 East-West Hi ghway, Apt. 205,
Silver Spring MD 20910 USA. SASE
for resu lts.

CO World Wide OX Contest. CW
From ()(X)() GMT Nov. 24. to 2400

GMT Nov. 25, 1973. All other rules
same as phone section . Complete de
ta ils elsewhere in th is co lumn.

To date I have no info rmat ion on
the ARR L Sweepstakes Contests
other than the dates. Nov. 10-11 is the
Phone SS; the CW section IS Nov.
17-18. You 'l! have to check the app ro
priate issue of OST for fu rther details.

145_992·141.1 20
146.16-146.16
14&.34-14&.114
14&.21-14&.11

...
l ' U l-l ' 1.33
1411.31-1411 ,11
14&.34-1'U 4
l ' U t-l ' l ."
146.11-1' 6.11
141.H-141.3&
1' 6.22-1 46.12
146.34·1 '6.94
146.19·1'6.19
146_10-146.10
14&_04-146.&4
14&.1l-1 46_ n
146.1 t-I ' U 9
1.....21-141.12
5U'·U.U5
1... .J.C-141."
141..1 1-146,75
141 _11 -1 41.21
0 ...
l eG.3' ·1 C6_94
14&.3' ·1'6.94
141.10!>141.105
l eG.'0-141.lIlI
l eG .Ol ·1'U1
14'-3'·146.14
1....34-146...
146.11-1 'U'
1....11- 141..11
1"'_11-146.1'
14'-1 1-146_16
1""n·leG.1I

T211ll1 141,11·146.16

Al WA4UAG H"nllY~ l.

Al WR4A CB Bi, ingh....
Al WR4ADD Bi, ; ....
A2 WR7AllM Tucson
AZ WH 71lB l "".e
CA WRiAC I( S.on. M.....
CA WR~U S-._tl
CA WRiACi . ....
CA WAU.M t.hII iM IL
CA WAliA" l.A.
CA WA6AAD LA o
CA WR6AAE L.A.
Il WR9A Af C~icllo

Il WR9ABQ Ell'"
IN WFl9 A8A Indi4nopoli.
IN WR9A8r Elk"-'l
1111 WR9 ABD ..""ill
1111 WA9.IA C..... IooI.
lC.S WA'ABU 1(_ City
KS WA 'AIV L_ o
I(Y WAu.eo 0 t I •
ItY WFl&ACFl l P IIIflM
MA Dl ZAAlWFl l """',
MO WR....8P 1IIor"
Nt WRUBD Au"".
Nil "R'ABO 0......
NV WFl2ABP '"to.d
NY WAZAtD Mlnh,ttI"
OH WAI AIl Chl'llo!
Oil. WA SAIW h_
SC "AU.tO C.....
SO "'A'AII S-. F"
Til .R....CS ......
Till WR4ADA CIr.I"
Tl WR§...... M,.'"
WI WA'ASE .
WI WR9AII Mall .

~

REPEATER UPOATm
LISTENING I
94 76 B8 73 70 64 82...
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145.00 MHz

144.480 MH z

144. 400 MHz

League th is period was extended to
August 30, 1973.

3. We find that more than adeq uate
t ime has been given to those pre
viously exis ting stations to allow their
operations to be brouglt in to com
plia nce with the rules. However, be
cause of th e init iall y heavy administra
tive work load imposed up on the
Commission, th e fact that initially
filed applica t ions were generally in
adequate, and because of the lack of
processing personnel duri ng the sum
mer months, we fi nd that there has
been inadequate t ime for all existing
lice nses to actually rece ive their
license docu ments evidencing their
fu ll compliance with th e rules. There·
fo re, we will allow all ama teur sta tions
licensed prio r to October 17, 1972,
which were operating to automa tically
retransmit radio signals of other sta
t ions or as a remotel y contro lled
stat io n, and for wh ich a timely and
sufficient appli ca t ion fo r ren ewal or
modi fication was filed t o continue
operation until final action is taken on
the appl ication. An application will be
considered as being t imely filed if it
was received by the Commission on or
be fore August 30, 1973. The applica
tion will be consid ered as one for
renewal or modifica t ion if it p roposes
to license transmitting appartus which
was previo usly operated as a repeater
or remotely con trolled stat ion.

4 . Accordingl y, th e Commissi on by
the Chief, Safety and Special Radio
Services Bureau, pursuant to the dele
gated autho rity in Sec t io n 0.331 (b )
OJ of th e Comm issio n's Rules,
O RDERS that all a mateur sta tions
lice nsed prio r to October 17, 1972,
which were au tomatically ret rans
mitting rad io signals from other ama
teur stations or lice nsed as remote ly
controlled stations and for which a
timely and sufficient application has
been fi led, may continue to operate
until such t ime as the Commi ssion
ta kes final ac t ion on the applicat ion.

FCC
Charles A. Higginbotham

Acting Chief, Safety
and Special Rad io Services Bureau

There apparently has been some
confus ion among amateur Iicensees as
to the actual effective date of the
rules adopted in Docket 18803. The
Commission reiterates what shou ld be
clear to all amateur licensees that the
rules became effect ive Oc tober 17,
1972. licensees have been informed
in the Report and Order, the Mem
orandum Op inion and Order, and by
several Public Notices and Orde rs, that
full comp liance was ex pected as soon
as possible but not later than J un e 30,

........ BUT BLAMES
AMA TEURS FO R PROBLE MS!

1. The Commission has und er con
sideration , on its own motion, the
extension of the license te rm of all
amateur sta tions licensed prior to
Octo ber 17, 1972, and opera ting to
au toma tically retransmi t the rad io sig
nals of o ther ama teu r rad io statio ns o r
as remotely con tro lled sta t ions prio r
to that date. The purpose of ou r
action herein is to preclude any un 
necessary interrup tion of any on-goin g
service d ue to delays in processing
applicat ions.

2. In Docket 18803 the Com
missio n adopted ru les perta ining to
the licensing and operatio n of amateur
repeate r stations. Those ru les became
effective on October 17 , 1972. All
stations licensed after October 17 had
to comp ly with th ose ru les . However,
to provide continui ty of operation
and to assure cont inued public service
ac t iv it ies, exist ing repeater stat ions
were granted a grace period to June
3D, 1973, to bring their operations
in to full compliance wit h the rules
and to obtain a new license . At the
request o f th e American Radio Relay

By Acting Chief, Safety and Special
Radio Serv ices Bureau.

FCC EXTENDS TIME LI MI T FO R
REPEATERS ...•..•.

Ad o p ted : August 29 , 1973
Released : August 30, 1973.

to 144.725 MHz. Lastly , 145.32 MHz
is used by SSB stations and they QRM
the FM boys.

According to OHM Magazine there
is at least one repeater in Hong Kong.
The frequency is listed as 144.48 In 
145.64 Out, and there are over 20
VS6's ac tive on two me te rs.

FCC NEWS

If you are going mo untain climbing
in Swi tze rland you might consider
taking your handi -talk ie with you.
This summer one W3/ HB9 worked
into Ita ly, Austria and Czechoslovakia
using an HT220 fitted fo r 145.000
MHz from the top of the Matterhorn.
Some hams really live it up.

.. .G3ZCZ!W3

144.800 MHz
145.200 MHz

they have) on a geographical basis.
Stations in one area concentrate their
signals in to a section of the band,
stations in another area use a different
section of the band . Thus, when tro
pospheric openings occur hams know
where to tun e for the DX. Separate
country wide frequenc ies are allocated
for beacons, SSB or CWo All th is is
done on a voluntary basis by th e ha ms
themselves through their nat iona l sc
cieties and is no t written into their
licenses.
HOL LA ND

Holland has no repeaters at present,
but they have allocated simplex chan
nels on a regional basis as follows :
Amsterdam 144.480 MHz
The Hague 144.800 MHz
Utrecht 144.700 MHz
Rotte rdam 145.600 MHz
ENGLAND
FM Calling Channel
Mobile Calli ng
(AM and FMl
Work ing So uth
of Engla nd
Worki ng London
Area
Working Midlands
Worki ng North
of England 145.600 MHz

Europe is channel ising the 145.00
to 145.900 segment of the band for
FM with chan nels spaced every 25
kHz. The agreed new IARU cha nnels
for England are:
FM Call ing Channel 145.500 MHz
Worki ng Southern 145 .525 MH z
Work ing London 145.550 MHz
Working Midlands 145.575 MHz
Working Northern 145.600 MHz

The idea being to establish contact
on the calli ng channel and then QSV
to a working channel. It will be
interesting to see what happens when
repeate rs come into general use in
England . The call ing channel will then
be the repeater ch annel, I suppose.

G3ZGO writes from London as
fo llows: He suggests that visitors have
145.000 MHz and a mean s of co pying
AM 1I suggest that the visitor ca rry a
police band monitor that tunes down
to 144 .000 MHz. I used one in con
junction wit h a TR ·22 last t ime I
visited Euro pe and it worked out
fine.I. Fo r built up areas he suggests
144 .480 MHz. Fo r very built up areas
have one of the working channels too.
For London have 144.800 MHz, as it
will be nearly impossible to GSO on
144.480 MHz du ring busy times. In
England the T A-22 comes with the
following th ree ch annels fitted as sta n
dard : 144.48 , 144.72, 145.32 MH z.
The two meter band is shared with
aeronaut ical services in England and
several spot freq uencies must not be
used by hams. One of them is 144.72
MHz. So the ri gs are usually tuned up
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... WA2HVK I6

WB2POR, Vice President and one of
the original founding members o f the
Ki ngs Cou nty Repeater Associa tion.
Abe's visit was more than a vacat ion. I
st ill keep an active inte rest in my oid
group back east and I knew that they
were in need of some eq uipmen t to
get ZWP back on the air again. By the
same token, I knew that Burt
K600K , needed a new transm itter for
his WR6ABE repeater atop Mt.
Wi lson. Since Abe and KCRA had
access to what Burt needed , and Burt
possessed the goodies tha t KCRA was
looking for, a coast to coas t swap was
arranged and both sides are more than
content.

While on the topic of WR6AB E,
they now have a new Super Station
master and Duplexer for the machi ne,
along with the rep lacement t rans
mitter. That Stat ion maste r is at the
very top of the tower and has not
only extended the already fantastic
coverage, but virtuall y eliminated
most of the old dead spots. It took an
all night wo rk part to do the installa
t io n, but the results were worth t he
effort.

Just add J5O' of tower and 24 ' of antenna.

It looks like another 34/94 repeater
has fai led out here. This information
comes from th e source, th e repeater's
owner Bi ll Ogg WA6NGA. Li ke others
in the past his effo rt to get a 34/94
open repeater going met the same
strong opposition from those who use
.94 as a simplex channel. After tryi ng
unsuccessfully to mai ntai n the _94
output, Bill info rmed me that for the
t ime being he has mo ved t he outp ut
of WR6AB O to 147.12, wh ile ma in
tai ning the .34 input. Whenever the
machi ne was put on the ai r there were
numerous unidentif ied signals appear
ing on the input. This "jamming,"
coupled with the tremendous amou nt
of high power simplex and remo te
ac t ivity al ready on .94, made the
machine useless. I t is evident t hat for
the fo reseeable future 146 .94 will
remain simplex. Though this is a lo ss
to the traveling ham who visits L.A., it
is evident that the majority of ou r 2m
population seems to favor no repeater
on 34/94 .

WR6A BE's new antenna atop Mt Wilson.

mitted the rug to be pulled from
under us. I only hope th at it is now
not too late to reverse the trend. If we
don't ou r days may be numbered .

What we need is mass pu blic sup
port and an image both recognized
and welt respected by th e general
public. We can no longer affo rd to
wrap ourselves up in ou r own private
world of tubes, wires and t ransistors.
We must get out of our shacks and
meet the public face to face and
convince them that we are a necessary
minority in the Ame rican soc iety.
How? Constact local Civic groups and
alike and o ffe r to speak to these
groups about what we are and what
we can do. Get to know people at one
of the local radio or TV stations, and
if you are lucky , maybe you can
convi nce them to do a spot or two
h ighl ight ing ama teu r rad io o n their
publ ic affai rs programs. There are
many other ways, both th ru the mass
media and direct personal cornmu ni
catio n. Use your imagi nation .

Larry K6Y lO, in Ox na rd reports to
me about one real long haul repeater
contact that transpired July 28 and
29, when a number o f local ama teurs
found th emselves keying u p the
KH 6EON 16/76 repeater so me 3000
miles west of here in Hawaii . Now
that's what I ca ll DXing a repeater.
larry, who is with the WA6SIN re
peater group drove up to the site to
install a 16/ transmit crystal in the
remo te base portion of their machi ne
and cou ld hear the KH6 EON repeater
atop Su lph ur Mou ntain o n his HT. He
informed me that some of the other
stat ions in this area who wo rked
Hawa ii du ring this opening were
K6DYD, K6YN B and WB6D BB. He
has a good part of it recorded on
cassettes.

One of the guests who visited my
home this summe r was Abe Schwartz

su bsequently all licensees have had
adeq uate t ime in which to modi fy
their o perat ions and ful ly comply
with our rules. alth ough there ma y
not have been su ffic ie nt t ime to ob
tain the licensing authorizati on s for
repeater station, control station.
an d /or auxilia ry link station.
licensees operating such stations
u nder a p revious authorization are
cau t ioned thei r o perat ions must o ther
wise full y comp ly with the rules.
licensees and control operato rs o f
stat io ns not operated in comp liance
are subject to app rop riate enforce
ment action.

An excessive number of problems
are being encou ntered with defective
amateur repeater station applications,
cont ribu ting to wasted effort and
length processing delays.T he p rincip le
problems are lack of standa rd izatio n,
failure to sup ply the required info rma 
t ion, and/or failu re to p resent the
informa tion in a manner permi tting
expeditious processi ng. Using the ex
perience in p rocessing thousands of
these ap plicat ions, sugges t application
fo rms designed to el im inate the most
frequentl y encountered erro rs, a re
be ing developed. Whether these forms
will be adopted as o fficial FCC forms
is undetermined. However, pro perly
pre pared applica t ions based upon
these suggested forms will be accept
able for processi ng. Amateurs are en 
couraged to develo p more universally
accepted terms and symbols fo r use in
their applications.

... FCC

It is easy to blame Mr. Walker for
all that has taken place. but in ret ro
spect isn't a good part of it our O\YO

personal faul t? Most o f us just sat
back and waited to see what would
hap pen. instead o f d oing someth ing
about it . We loo ked to people like
Wayne to carry the ball for us. We
laughed at the idea of a professional
Amateur Radio lobbiest fighting for
the kind of legislation that would
advance ou r hobby rather than retard
its growth , We sat there and per-

<'(Jolfing

West
Bill Pasternak WA 2HVKI6
14732 Blythe S tree t # 17
Panorama City CA
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What' s in a nam e 1 These
below are leading manu
facturers. Likewise,mine
is known to thousand s of
hams a r oun d the c ountry
and, 1 believe, W0JJKhas
a r epu tation for fa i r a n d
dependable s e r vtc e.Please
l e t m e quote your needs! •

I'm AL W0JJK

CA LL: Tues./Sat. -Noon/5PM
Al McMillan WIIJJK
(712) 323-0142

WRITE: HOBBY INDUSTRY
Box 864

Council Bluffs, Iowa - 51501

<~» '1&
1'€tf€4\~ _~

hallicraffers ~
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Lo ngitude
of Eq.
Crossing 'W

49.8
63.5
48.5
62,2
76.0
61 .0
74.7
59.7
73.4
58.4
72.1
57. 1
70.9
55.8
69.6
54.6
68.3
53.3
67.0
52.0
65.7
50.7
64 .4
49.4
63.2
48. t
61.9
75.6
606
74.3

0008.7
0 103.6
0003.5
0058.5
0153.4
0053.3
0148.3
0048.2
0143.1
0043. 1
0138.0
0037.9
0132.9
0032.8
0127,7
0027.7
0122.6
0022.5
0117.4
0017.4
0 112.3
0012.2
0107.2
0007.1
0102.0
0002.0
0056.9
015L8
0051 .8
0146.7

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

4775
4788
4800
4813
4826
4838
4851
4863
4876
4888
4901
4913
4926
4938
4951
4963
4976
4988
5001
5013
5026
5038
5051
5003
5076
5088
5101
5114
5126
5139

and $40,000) for the projec t. The
required additional funding covers the
salaries of two enqineers and two
aerospace technicians employed full
time by AMSAT. Also, funds for
needed space-qualif ied componen ts
and ground support test equipment
are provided by the ARA L and indivi
duals who have made donations speci
f icall y for the purpose of completing
the A-D- B spacecraft as rapidly as
possible. General membership dues
and general donations are not being
used.

Assist ing with A-O-B development
are several groups in add ition to the
Washington area AMSAT members.
These include the newly incorporated
AMSAT Deutschland «v: AMSAT's
affiliate in Marburg. Germany {under
the leadership of Dr. Karl Meinzer
DJ4ZC, and Werner Haas OJ5KOl.
alA-Project Australis in Melbourne,
Aus t ralia (pa rticu larly Dr. Peter
Ham mer VK3ZPO, t he Jet Propulsion
Laboratory Amateur Rad io Club and
the San Bernardino Microwave
Society in southern California, and a
group headed by Larry Kayser
VE3QB, in Canada. Other indi vidu al
AMSAT members in other locations
include John Goode W5CAY, who is
constructing another Codestore unit .'

One final note fo r the ama te ur who
would like to learn mo re abou t setel
lites and how they work, complete
with a history of man's first attempts
to orbit such a body. Stanley Macko's
boo k 'Satellite ' Tracking' appears to
be one of the easiest to understand
and one of the most descriptive books
I have found .

Orbit Date Time
(Nov.) (GMT)

:---

•

Pomona Dr., Las Cruses, New Mexico
88001.

If you would like a printout please
send your : 1. Name and mailing
address. 2. Lat itude (indicate north o r
so uth) and lo ngitude (east or westl in
degrees, minutes and seconds. The
local county or city engineer has this
information in most areas. 3. Altitude
above sea level (i n fee t or meters). 4 .

Michael Frye W88LBP A SAS E 9" by 12" or larger (not
640 Deauville Dr. requi red for stations outside the
Dayton OH 45429 U.S.A.) postage should be 48£ for first

class or 66£ for airmail. The cost is
$2.50 fo r U.S.A., Canada an d Mexico
$3 fo r fi rst class and $3.20 fo r airma il
(includes postage) and all other loca
tions $3.50.

Many interesting and unusual
operations are being reported from
amateurs using OSCA R 6. A few of
these are DXpeditions by FP8 AA,
PJ 7V L, PJ9JT and ZKlTA and an
ae ronautical mo bi le by W60A L.
OZ7DX reports p repa ring for mari
t ime mobi le operation from the
"Dana," a Danish research vessel.
RTTY operation has been reported by
VK3Y DB, G3CUO, W60AL an d
WA3 EWJ. W9N TP, WA9U HV and
SM60H all reportedly have been active
on Slow Scan Television, and
WA6GUY reports successful facsimile
transm ission to WA3 FVG/6 via the
sate llite. In addition, SSTV and audio
tone ranging tests have been conduc
ted by DJ4ZC, who uses the data for
satellite orbit determination. Finally ,
all fifty U.S. states have been worked
and confi rmed by W3TMZ (shown in
picture). who qualifies for the first
OSCAR Worked All States award.

On J une 30, AMSAT's board of
d irectors autho rized an acceleration of
the AMSAT·OSCAR ·B satellite p ro
ject for completion in time for launch
ing during the first quarter of 1974,
and authorized add itional ex pendi
tures (estima ted at between $38,000

.-

AMSAT
NEWS

Activ ity at AMSAT headqua rters is
gainin g momentum. With OSCA R 6
nearing it's expected lifetime, AMSAT
is moving full speed ahead on OSCAR
7. Already fu nds have been set up and
wo rk has begun with an eye towa rd an
ea rly 1974 launch .

Tracking OSCAR 6 can sometimes
be a difficult task. Someone has final 
ly come up with an idea to permit
amateurs to track OSCAR rel iably
t ime after time . William D. Joh nston
WB5GBG, has devised a plan using
some of the characteristics of the
satelli te 's orbit to p rovide each ama 
teur with a co mputer p rintout that
details the time the satellite will be
overhead, the azimuth and elevation,
plus distances for the entire pass.
Because OSCA R 6 is in such a stable
o rbit we can pred ict o rbital data to a
very accurate degree far into the
future with relatively no loss of
accu racy. Furthermore the satellite
has a repeating period of 263 orbits
which means that the orbital data is
the same every 263 orbits. This occurs
about every 21 days, so that every 21
days the azimuth and elevation are the
same. There are a few d iscrepancies in
th is, but the error is on ly about 7 or 8
minutes over a few months time
which is easy to correct . Interested
amateurs can write fo r more informa
tion to Bill Johnston WB 5CBC, 1808

Jack Colson W3TMZ, first to work WAS via OSCAR ! ... WB8LBP
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CONTEST

Intruden
Any U.S. IX Canad ian non
amateur except loran.
Broadcasting anywhere.
Broadcasting anywhere.
Broadcasting to or from
Western Hemisphere. Any
U.S. or Canadian non
amateur.
Any non-amateur.
Broadcasting to or from
Western Hemisphere. Any
non-amateur except
broadcasting.
Any non-amateur.
Any non-amateur, except
fIX fixed station in the
U.S.S.R.
Any non-amateur.
Any non-amateur.

1400Q.1425O
14250-14350

21000-21450
28000-29700

7000-7100
7100-7300

3500-3900
3900-4000

claim that the ionosphere never sets
o n the British Empire. How about the
Intruder Watch? That is no good
either, they just sit there and warch.
"Hey Joe, let 's move up 5, I can't hear
you t hrough Big Ben.. "

Sou nd fam iliar? Then, congratu la
tio ns! You have just given in to an
intruder! You are n ot alone, tho ugh.
Th is is the reaction mo st hams have to
int rude rs. You get mad at first, then
realize that there is nothi ng you can
do.

Introducing the 73 Intruder Chase!
The In t ru der Chase is just what the
name implies. It is intended to get rid
of intruders now, no t at the next
frequency allocations conference. If
we wait that long, as the ARRL seems
to be doing, we will be the intruders!
Befo re you start yelli ng at me for
trying to d ump the A RRL, let 's take a
loo k at the intruder situation in
general.

Who Are The Intruders?
Take a look at the freq uency tab le.

160m and th e first 400 kHz of 80m
are allocated in various parts of the
world to non-broedcast services. Ah
hat So that's what all those funny

FREOUENCY ALLOCATIONS
Frequency 1kHz)
1800-2000

".,.,."
."..'

Jonarhan Tara WB8DBN
16260 Greenfield

Oetroit MI 48235

You 're sitti ng there on 7240 havi ng
a n ice GSO when suddenly your ears
get soc ked with a 50 over ca rrier.
Then " T his is the BBC transmitting,
to Austra lia ." You grumble, "It's
t hem dam n ferre n broadcasters
aga in." But what can you do, it is
legal if they don't point it at us , isn' t
it? Out of curiosity you look up at the
time zone map . "Hmmmm, it 's 2:30
in the afternoon in Aust. ..England to
Australia? . .at 2 :30 in the afternoon?
T hey 're ou t of their bleeping minds!"
What to do? Write to the BBC? Naw,
Heavislde was one of the irs, they will

QTH OLD ADR (or mailing label)

CHANGE? NAME CALL

To be absolutely
ADDRESSsure that 73 will

follow you to your
new OTH, try to

CITY STATE ZIPnotify our Subscrip-
tion Department at NEWAOR
least 8 weeks on
advance of your

CAllmove. Please include NAME
your old address
and call as it appears

AOORESSon you r current
mai ling label - or
better yet, send the

CITY STATE ZIP ===!.label itself .

The winnertsl of
the November aSL
Contest are David
(K3Z AF) and Gail
(WA3 ALK) Wenger
of Li titz PA. The to
t al inability of our
contest judge to de
cide which side was
actually the top re
sulted in the card's
be in g reproduced
twice. Win a o ne year
5 u bsc r ipticn! Send
your entry to: OS L
Contest, 73 Maga
z i ne, Peterborough
NH 03458.

QSL

»»•..,..,.'

HAM
HELP

Robert White
365 Clinton River Dr.
Mt. Clemens MI 48043
468-4146

This column is for those needing
he lp in obtaining their amateur radio
license .

If you are interested, send 73 your
name. address and phone number.
Don' t be bashful - remember, it's
always easier when you have someone
to give you that added bit of con,
fidence.

73 wou ld appreciate amateurs and
clubs lookin g th is list over and helping
whoever th ey can. Do you reme mber
when you needed help?

Alan Kline
220 S. Common St.
Lynn MA 10905
598·6010

Greg York
RR 2, Box 434
Three Rivers MI 49093
616·2792534

Allan Kowal
21 ·2800 Allwood St
Abbotsford B.C. Canada
859·7928

James Taylor
1516 Sheley Rd.
Independence MQ 64052
816·252-4844

John nleeker
9968 Northamton Dr.
St Louis MO 63137
314·868·2905

Ray Calabro
210 Country Club Or.
Warwick RI 02888
401-781 -4084
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ARRL
N''Wmgto n CT 06111

9 Sep 73

A t rouble-making reader has been bugging me about a little oxec
problem - and perhaps you can c la rif y the situation. He points out that
w e accept (YOu accept, I should say) c o nt act s w it h u nlic e n sed c o s in
certain c o u nt r ies such as Turkey and Afghanistan. Then, since the UN
building should count as a n9IN c o u n t ry, even though it is in N YC (as
Vat ican and S M Q M count in Rome) , shouldn't unauthorized c o n t ac t s
from there c o u n t fo r that c o u n t ry ? P lease ad vise. To furthe r c o mp lic ate
matters - embassies a re o n fo re ign ground too - as are some memor ials
- w ill operation f rom these spots count as m ore c ountr ies? Unless you
c h a n ge your DXCC ru les it wou ld appear th at you wil l have to accept
these. T his cou ld sta rt a rash of HT operat ions from embassies 
perhaps even low powered lo w band operations, clandestine or
authorized. Wou ld official authorization have any effect on the
s it u a t io n ?

Perhaps w e are on the ve rge of bringing out several th o u sand more
c o u n t ri es?

THE AMERICAN RAD IO RELAY LEAGUE, INC.

September 17, 1973

73 -DX,

Mr . Wayne. Green
73 Maqazine
Peterborough . New Htlmpsh1re 0 3458

RLW/fI

Presum1nq you've read it , thtlt bit in It about the games
children play having' to do with things Uke; •• ,what would you do 1f you
found yourself stend1nq in the middle of a pool of IIqulf1ed crud , up to
your chin , and someone threw a bucket of slop tit you 1 , . • sounds pretty
muc h like what your reader Is ult1nq you. If you sten from that point and
te ke on from there . U may clartfy the situation fa you.

Tha nk l for your le tter of September 9.

R. L. White , WICW
ASSiStant COmmuruCll tlOlls Manaqer

SOfTy to hear one of your readers Is m!l ldnq trouble for you ,
Afraid I can't be much help In cl!lr1fylng that kind of thing for you. If
I could, wou ld I be s 1ttlnq here tit 06: 45? However , was re lldJnq a
book the other day thtlt you m1qht Hnd tntereatrnq, if not helpful . The
title WtlS "I'm OK, You're OK, ~
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bleeps and bloops are! Unfo rtu na te ly,
those bleeps and bloops are legal. A
commo n intruder in th is part of th e
amateu r spectrum is your local broad
cast sta tion - one of it 's harmonics.
For some reason, th is seems to be
worse during the day . Maybe that is
because more "cheapie" stations are
on during the day.

North American Service
Australian Service

40m is where the real fu n begins.
7000 to 7 100 kHz is an excl usive
amateur band wo rld wi de, although
you wouldn't know it by listening.
Anyone other than an amateur caught
between 7000 and 7100 k Hz is illegal.
7100 to 7300 k Hz is allocated to the
broadcast service in th e Easte rn Hemi
sphe re. The "catch" he re is tha t they
are not supposed to broadcast to the
Westem Hemisphere. Of course, this
ru le is not always observed. Some
stations, like Radio Moscow, will
come right out and say, " North
American Service," in their schedules
and on t he a ir. Others are more
sneaky, like the BBC case cited above.
A good indication as to where they
are really broadcast ing to is where the
letters on their mailbox program come
from. If all the letters are from
Podun k, Iowa, and they cla im the
broadcast is going to Oute r Slabovia,
you know the re is something fishy. If
there is a band on everyone's WANT
ED list after 220, it must be 40.

Intrusions occur less frequently on
the higher bands, but th ey still hap
pen. Usually the intruders on the
higher bands will be " utility" ty pe
transmissions (Tele type, FAX, etc.I . I
remember once th at there was a huge
mu ltiplex teletype signal parked on
20m It had a signal fNery 2Y2 kHz
from below 14000 up to about
14250! Another type of intruder in
the higher amateur bands is harmonics
from broadcast sta tions on lower
frequencies. Thus, the same signal that
is creating havoc on 40 can be QRM
ing 20 at the same time. After com
plaining to the BBC abou t a harmonic
of theirs on 20m, they ap ologized and
said that th ey had red uced the level of
th e harmonic 6 db, wh ile at th e same
time maintain ing that they d id
nothing illegal in the first place !

Next month I' ll discuss what can be
done about intruders. In the mean

may select. FREE. your choice
of our excellent books tot aling
up to S30.

The benefit s of reading 73 are
obv ious . . . so why not treat
you rs e l f 10 a li fetime of
in t e r esting and in forma tive
reading about yo ur favorite
hobby. Short on cash? Just send
5:!5 as an init ial paymen t, and
m a k e t h r e e c o nsec u ti ve
payme nts of 525 each.

TIle carefully hidden o rder
form is on th e reverse side of th is
column on th e next page.

combination ac or self-contained bat
tery operated cassette recorder - wi th
the new one control feature instead of
the old piano key type control.

This cassette reco rder is ideal with
73 's code course since it can be
operated anywhere - at home - in
the car - in the office (maybe in the
drawer. with the earphone for
silence) . The single control switch is
excellen t for use in the car where you
don't want to have to take you r eyes
off the road to use the recorder - to
operate it for copying in your mind 
for instant rewinding or fast forwa rd.
And this control doesn't have to be
held either, a nuisance on most recor
ders.

Comes complete with four " 0 "
batte ri es, ac power cord (plugging it in
d iscon nects the batteries), earphone
(you can even copy code wi thout
bothering the wife or fami ly). and
mike so you can make your own
recordings of rare OX off the air when
you get you r license.

This cassette tape recorder is ava il
able for only $23.95 (plus $1.00 fo r

CASSETTE RECORD ER
SPECIAL
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WASHINGTON ( UPI) I n
front of the Federal Court House
Build ing th is morn ing. Wayne
Green , publisher of 73 Magazine
in Pet e rb or o u gh , N e w
Hampsh ire. adm itted to this
report er thai HE IS a Life
Subscriber 10 73. Il l." furth er
admitted Ihat he feels that being
a life subsc ri ber to 73 would
make you a special person - - - so
he is o ffering you this specia l
deal. If you send in this Li fe
Subscript ion Blank . along wi th a
check for 599, we will send you
an order form from which you

FM278 No_27013- 1141
FM·1 4410L No. F459
NPC 107m PWI" supply
2. 5AJ-IPL O....n Gen_.
No. 327885
R48 No. 11578G
T4X8 No. 17801 G
W4 wan... te' No. 8390
Swan 250 No. Fl54806
Swan ec pw1" . su p. No. 0653556
HR-2 No. 04-C2879 W6GSR
58-34 No. 21 1828
STO 826 No_011268
HT220 No. GJ7327

Standard 826M.No. 1 12001 WA8PCG 3/73

Publisher Tells All

AF68 No. 10888 K5LKL ln 3
PMR8 No. 10918
M1070 pwf ...pp1y
TrIO TR2200 No. 241961!1 WA2l8V l n 3

CI"9!l 22.. No . 1901)-578 ..... rOHP 2n3

The Ham burglar

STRIKES AGAIN!

Green Gets Life!

Y.... FT-l0l
No . 82G 122791CW
HR-2 N,J. 0302030
Clegg 278 No. 720 13-1068
Std_ 826MA NQ_208078
Drake ML -2 No. 10582
Tektron ics 453 Scope

t ime, if you want to know more about
the Intruder Chase drop me a line. I
pla n on an Intruder Net, so if you are
interested in the net, please let me
~now so we can get one started. Also ,
If you have any "contri butions" to
the intruder list, please send them in.

WBBOBN

Time l angu age
O3OQ.OBOO Arabic

0430-0500 Ara bic
0430-
0 100·0 155 English
0100-0500 English
0545-0915 English
0545-0915 English

40 METER PICNIC

Stat ion
R. Cairo
IV. of the
Arabs )
R. Tirana
A. Tiran a
R. Peking'
R. M OilCOW'
BBC2
BBC2

lequency
)50

J6'
090
120
150
150
240
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Address' _
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73 Magazine, Peterbough, NH 03458

will readi ly appreciate the importance
of th is for in any complex computa
tion it has been necessary in the past
to write down intermediate figures
and then enter them later.

For instance, suppose you want to
add 15% of $200 and 15% of $3757
No longer do you have to do th e two
calcu lat ions separately and then add
the resu lts, with the new circuit you
can do the 15% of 5 200 and then put
it up in the memory while you do the
15% of $ 37 5 - and then add the
memo ry number to the seco nd
ca lcu lat ion.

The nu mber in the memory ca n be
used fo r addition, su btraction, mult i
plication o r d ivisio n. Thus, if you have
a series of discounts that you wa nt to
take on a series of p rices. you can put
the total discoun t perdentage in the
me mo ry and use that to mult iply the
prices. Reading ou t the memory does
not erase it, so you can make a long
series of calcu lations ouick lv.

The 150 also has a clever sys tem for
setti ng the dec imal and rounding off
numbers. By touch ing th e (.) (; ) (2 )
keys you then end up with all calcula
tions rounded off to two decimal
places.

The X2, 1/X. and ...j keys are great
fo r many radio and electronic p rop
lerns. You can whip off a 1/62 .792 ln
a flash . And you certainly don 't need
to cart around decimal equivalents of
fract ions anymore. The c onversion
from English to met ric is fast with the
ca lcu lator.

The % key is a small bonus for
people who are not su re what a
percent is and don't know that they'll
get the same result by multiplying by
the % number with a decima l point in
front of it . 15% of $375 ca n be done
either by 111 151 1%11311 711 51 1:1 or
1.1 111 15) IXI 13) 171 151 I'). Well.
you save punchi ng o ne key.

MITS CALCULATOR
Very handy, one might pun.
Li ke many of the newer gadgets

available, once you get one of these
hand ca lcu lators the chances are that
you will find yourself using it every
day and wondering what you did
before you had it. Like Kleenex .
There was a time when there was no
Kleenex. Some of the old t imers may
remember those olde days.

The recent MITS ads have been
featuri ng their l50 ·series calcu lators.
A rather thorough research of the
available calculators - and there are a
great many on the market these days
- indicated t hat on ly a cou ple had the
recently developed memory circu it.
Users of any of the olde r calculators

Now however, one can find the
pe rfec t answer t o T ou ch -Tone
decodin g. Data Engineering introduces
their DE2 171 Touch -Tone Decod er.
Simply apply 5 volts and receiver
au dio to the decoder and you are all
set to decode the standard 12 bu tton
To uc h -T o ne functions. The Data
Engineering decoder has so me very
nice features. Probably the one thing
about th e decoder, in add ition to it 's
sma ll size and layou t, is the fact th at
the output from the decoder is via
reed relays. If you have ever "zapped"
a n ice soli d state device with a
transistor logic output, you'll have no
problems with this decoder. The reed
relays, th ough sma ll, can take just
about all you can hand them. All in
all. than ks to Data Engineering for a
small Touch -To ne Decoder with all
the features you cou ld want at a price
less than what you would pay fo r one
of Ma Bell 's units. 11, of course , th e
Bell units were ever for sale. Contac t
Data Engineering, 554 Port Royal
Rd., Springfield VA 22151.

o $25 enclosed-bill me for the remainder

Name' Catr' _

D 599 enclosed

shipping and handling) to help you
with o ur code course. Orde r it from
73 Mag az ine, Peterborough NH
03458 .

I agree that I am a special person and as such I DEMAN D that 73
Magazine make me- a Life Subscriber too! Green may be- the
publisher. but that su re doesn't entitle him to be the only one to save
mO lle-yon a li fetime of enjoyment. I dese rve the same break - and
make sure that you do n' t forge t to send me a personalized li fe
subscriber certifi cate signed by Wayne. along wit h the list of 73's
great books fo r me 10 choose from.

Data Engineering has come out
with a nice 2 meter preamp using
Mosfets. We install ed o ne of the
preamps on th e 146.19 receiver at 73s
WR1AAB Repeater and were very,
very delighted with the results. Tests
showed abou t 20 dB gain and a noise
fi gure of less than 2.5 d B. To put it
another way, before the preamp was
installed our receiver was exhibiting .4
uv fo r 20 d B qu ieting. With the
preamp in th e line the receiver is now
good for .1 jJ. V (20 d B qu iet ing). That
does ma ke a receiver super sensitive.
Con tact Data Engineering, 554 Port
Royal Rd., Springfield VA 22151 .

TOUCH·TONE OECOOER
It looks as though th e age of

Repeater Sophistication Devices is
here. Although To uch -Tone has been
used on repeaters for some time, until
recently decoding was done with the
ai d of ei t her one of Ma Bell's
decoders, such as the 247B, o r a
decoder built up by some en te rp risi ng
individu al at a rather hea lthy price.

2 METER PREAMP

YES

Make Me a Lifer Too!
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There is a cleve r little battery saver
c ircuit wh ich turns off the readout
numbers after about 15 seconds and
indicates this with a littl e LED dash.
Touch ing any key brings the figures
back.

The MI TS 150 is getti ng closer and
closer to the Hewl ett Packard unit,
but without all those things that only
a physicis t might need . The 150 sells
for about $ 130, o r fo r $100 in kit
form. The kit isn't all that difficult to
manage, if you want to save $30. And .
at $100, you will be hard put to find
any th ing approaching th is calcu lator
anywhere.

Contact MITS Inc, 6328 Linn Ave
N.E., A lbuquerque NM 87108.

IN STANT CI RCUIT BOA RDS

,

A set of drill mills are availab le
which allow quality circu it boards to
be f abri cated from copper-clad
material by simply drill ing holes! Each
mill , when powered by a hand drill or
push-screwdriver, drills a small hole in
the board and isolates a bit of the
copper clad around the hole for sol
dering purposes. Three sizes are offer
ed so the size of the isolated pad may
be matched to th e components you
are using and th e degree of min iaturi
zation with which you are struggli ng.
The largest is suitable for mounting
standard sized componen ts while the
smallest can be used to fabricate
mountings for in-line IC packages.

The drill -mills a re ext reme ly easy to
use. After an ou tline of parts place
ment is drawn , the location of each
proposed pad is marked through the
layout onto a piece of cooper-clad
with a cente r punch, ice pick or o ther
common wor kshop item. Then go to
it with the drill -pads. If the re are on ly
a few holes to make, one needn't even
get out the drill. The mills are ex
treme ly sharp and pads can be made
in most board material at the rate of

NOVEMBER 1973

two per minu te with only a large knob
mounted onto th e shaft and a little
wrist actio n. This method lends itself
nicely to the "nlan-as-vou-build"
school of construction and also to
experime nting...mount a component
- decide where the other lead will fi t
best - then d ri ll the sma ll iso lated
pad.

Unli ke working with normal P.C.
boards, isolated-pad circui try can
easily be modifi ed . Since connections
between components are not etched
but wi red, a litt le work wi th a so lder
ing iron can change th ings around
considera bly without ruining the
board . These little d rill-mills are truly
an experimenters tool!

The three sizes eveiletbe wi ll make
isolated pads 0.20> O.15 and 0.10
(i nches) in diameter. Each is supplied
with its own internatl v mounted no.
60 dr ill , which can be easily rep laced.
The price is $6.95 each.

For more informa tion contac t A. F.
Stahler co.. P. O. Box 354, Cuertino
CA 95014 402·262-42 19.

POWER AMP LIF IER BROCHURE
A 20·page brochure that describes

basic concepts and techniques em
ployed in the des ign of t ransistor
audio power amplifiers and 38 silicon
power transistors specially selec ted for
use as input, d river, outp ut and over
load-p rotection devices in such ampli
fiers are ava il ab le from RCA Solid
State Division.

RCA Publicat ion No. APA·550,
" Audio Power Ampl ifiers," describes
significant design features, basic cir
cuit configu rations, rat ing methods
and stability requi rements fo r transis
tor audio power amp li f iers. The
classes of ampl ifie r operation and
selection of the optimum class for a
given output-power level are dis
cussed, power-amplifier drive require
ments are defined and the effects of
operating condi tions on c ircuit design
are ana lyzed. The basic circuit con-

fi gura tions used for audio-output
stages are evaluated. The methods
used for rating audio power amplifiers
are compared and the power-output
and dissipation capabi li ties of class B
aud io amplifiers are explained. The
effects of changes in temperatu re, or
la rge signal phase shifts and of exces
sive levels on amp lifier sta bility and
the techniq ues used to compensate for
these effects are pointed out, and
methods used to protect the ou tput
transisto rs against short-circuit load
condit ions are shown .

Anyone wishing to firm-uo or ex
pand their knowledge of audio ampli
fier design is invi ted to write for their
copy of APA·550. Contact : RCA ,
Solid State Division, P. O. Box 3200,
Some rv ille NJ 08876.

2 KW CB ANTENNA ANNOUNCED!
(hm m mm m .. . . )

•

I
•

A new "super power" CB base
antenna has been announced by
Avanti R&D. Called th e MOON
RAKER 6, it is a 6-element, dual
pola ri ty beam combining fi ve sets of
c rossed dipole type elements plus a
quad type reflector for better rejec
tion and gain. Tu nable gamma match
ing on both t he vertical and horizontal
elements handles over 2,000 watts of
powertf}, gets th e lowest possible
SWR, is said to provide excellent
lightning protection and to be virtual
Iy trouble -free.

In addition to the exceptionally
high power potential, Moonraker 6 •
specifications include 17 db gain over
isotropic , 44 db rejec tion, 24 db side
rejection , and 1.2 : 1 VSWR . Contact:
A vant i Research and Development, 33
West Fullerton A venue, A ddison IL
60 10 1.

A L LIED ENGINEERING CATALOG
Allied Electron ics (Division of

Tandy Corporation) has publ ished
their new 1974 catalog # 740. Previous
catal ogs have served as the electronics
industry's "answer book ," and the
new catalog is even better. The prime
feature of the Engineering Manual &
Purchasing Guide cat alog is the includ·

(Continued on page 111)
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GETTING
STARTED
ON 450MHz

BilJ Ho isington K 1eL L
Farover Farm
Pet erborough NH 03458

The Basic» -

«Cr vs tul COli/rolled
Siijfwl Cen erotor

'M odllla/or

• Wllvl'mefer

T h is article describes a good cry stal
oscillator signal source for 450 MHz

FM work . It is one of a series on how to get
going o n 450 Mliz FM. You have to work a
little harder o n this frequency , a nd this
series will be o f help You mu st have - o r
make up - certain pieces of test equipment
to help you get into the UHF region. But the
real amateur fun you will get out of it , if
you have even a drop o f exp erimenter 's
blood in you, will be well worth yo ur while.

General
This 450 MHz crystal co ntro lled so urce is

about as simp lified and st raight fo rwa rd as
you can get on 450 today . All three stages
combine the results of rna ny years of past
work o n my part, beginning in 1946 with an
article entit led " Ge tting Start ed o n 420 ."
History does seem to repeat it self.

There are ma ny pitfa lls along t he way to a
really good signal so u rce, su refire and rel i-

able, on 450 MH z, and we will guide you
through them, with luck , and yo u can go on
from there. If you mak e this rig exactly as
sho wn. it will provide yo u with a good signal
so urce from 420 to 450 MH z, by cha nging
crysta ls a nd retuning very slightly. Yo u can
use it fir st o f all as a signal generator and by
slid ing it in to an alu minu m tube (as shown
in Fig. 5 ) you ca n add an infi nite attenuator
to it. This will allow yo u to make repeatable
low noise, high se nsit ivity tests o n any
receiver you build for 450 MHz. You ca n
also use it as a guide for an L.G .• o r as the
beginning of a one watt o r more PM rig. I
used a 48 MHz crysta l because , b eing an old
2 meter D'X'er , I have a lot of rocks lying
a rou nd near the band edge. The 50 MHz o ne
comes from my oid 6 meter days.

Figure 1 sho ws the entire signal so urce.
Note the simp licity throughout : all tuning

+9

C1
SEE

FIGURE 2

432- 450
MH,

001

.001410
"

C4
.9- 7 pF

.00 1

144 - 150
MH,

"
"

4 8- 50
MH,

100
"

48- 00
MH,
XTAl.-

+9 +9 +9

Fig. 1. 450 MHz signal so urce. All transistors are HEP 75. L1 , 20 turns No. 24, 8mm long, 5mm
diameter form . Tap at B turns from cold end ; L2, 5 turns N o. 20 tinned copper , 19mm long. air 
wou nd, Bmm D. D. ; L3, 3 tu rns No. 20, 11mm long, 5mm diameter. T ap in center.
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160

250 220

MH,

432
~f---BRASS PLATE

2.5 • , em 450

L'

NYLON BOLT
TO GROUNOPLANE

thl01

f/.~~~~::::L:;;>:Z?:j.--FleERGLASS
OR MICA

sa..OER

Fig. 2. Special UHF capacitor C7. Fig. 3 b. Front panel calibra tion for th e wavemeter.

capacito rs are mica co mpressio n Arco's, only
three tapped coils, all base input ca pacito rs
are variable, no ext ernal bias needed on the
two triplers, three similar transistors , HEP
75 's, and only o ne specia l it em, which
requires a nylon bolt and nut.

Crystal Oscillator
This put s out enough power to drive the

tripler base without exte rnal de bias. Rf
volt age at 48 MHz is develo ped in Ll , tuned
by C I . Remember, it is mu ch simp ler to
describe oscilla to rs when they are already
running, and this one alwa ys will be if you
mak e it as sho wn. The rf voltage is fed ba ck
in phase to the crysta l. This o f course is the
wrong phase for the base, but th e crys tal
has - at any given instant - plus o n one side
and minus o n the ot her, so the base receives

the rf voltage correc tl y out of phase, result
ing in good , powerful , stable oscilla tio n.
Both th e crysta l and the base input of QI
are o f low imp edance so the mat ch is
co ntinued with a tap down o n LI for the
feedba ck connection. I usually tune up the
oscillator with a two or three turn link out
of Ll into a tuned diode receiver on 48
MHz, which in this case showed so me 20 to
30 mW o utput.

The First TripIer

A trimmer, C2 , couples 48 MHz energy
over to the base of Q2 in su fficie nt quantity
so that no e xternal de bias is needed . L2 and
C3 are tuned ( 0 144 MHz. Be very sure you
are o n 144 and not o n 96 or 192! Again, use
a tu ned diode receiver and an absorp t ion
wavemet er o r a dipper in the d iode mode.

rPOINTER
, KNOB

__- 10 X 10 em
PANEL

I 4 em SPACERS

IN295
DIODE

AF DC

SOLDER SMALL
END PLATE TO

"""'ABLE
CAPACITOR

VARIABLE
CAPACITOR

10 PLATE TOtAL.
- PR08ABLY· 25 pF

TOTAL
COPPER OR BRASS CENTER STRAP

2 .5 an WIDE, SET VERTICALLY

7£ em

....
-58/U

ADAPTER
COPPER - CLAD (EXTERNAU

COPPER INSIDE----....

z.z .F ~I.

POT LOCKJotG
ASSEMBLY-_

INSIDE TEFLON
OF RG=58IU- .1

KNURLED NUT_--:::::::::::::~~TL
COPPER TUBE

Fig. 3a. 150-4 70 MHz wevernerer.
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2N4249

+9V

WAVEGUOEt OR ALUMINUM TUBE
WITH REC ANGU-AR CROSS-SECTION .

BATTERY
SWITCH END CA)

-:::::~~~~~~J~I~~ JI RFTO=: RECE IVER

C 9 V
BAT.

WOOD PLANK TO
SLIDE IN AND OUT

NOTE : NO WIRES TO THE OUTSIDE

FREQUENCY SYNTHESIZERS

diode receiver I use. I have used this o ne for
years o n 220 as well as o n 420 to 4 50 and it
is very reliable . With this handy piece o f test
equip ment plugged into J I , the 450 Mllz
o ut put jack , you should begin to get some
output. Be sure and get 144 MH z energy
into the base ' of Q3 via trimmer cou pling
capacito r C4 . The n, by playing around with
C5, L3, and C4 you should be able to build
this up to a good IO V de output from the
dio de receiver. Wit h a 50 flA meIer plugged
into the o utput o f this receiver, you can read
nic ely even small amounts o f rf as it starts to
arrive during the tu ning. I usua lly put a 10K

Fig. 5. Th e infinite etrenuaror.

PHONE ORDERS
NOW ACCEPTED FOR

1 DAY C.O.D. SHIPMENT
ON ALL OUR

PRE-AMPS
AND SOME OF OUR

CONVERTERS
AND5K

RI
500

TO EMITTER
OR BASE OF
Qt ""CRYSTAL
OS",ILLATOR

The Second Tripier , Q3

Almo st the same sto ry as the first. ~J u st

pay a little more attent io n to sho rt leads a nd
to the special capacitor you need fo r t he
collector return o f Q3 , C7 . In order to have
the +12 return lead of L3 properly bypassed
' 0 Ihe baseboard ground so that 4 50 Mllz
energy circulates correctly around the C5-L3
circuit, I ge nerally use a fl at brass plate
ca pacitor. insulat ed fro m the baseboard as
shown in Fig. 2. This is a ve ry useful type of
capacitor to know about , especia lly if you
are going up later to 1296 and higher. I also
bypass the bypass with o ne or more tiny,
ultra-short lead .00 I capacilors fro m Lafay
e tte. These eve n work (sometimes) at 1296.
They keep lo wer frequencies from sneaking
through C7 . Don' t forget there are plenty of
these low freq uencies lurking in the output
of Q2, just waiti ng fo r a cha nce to show.
Don't say I didn 't warn yo u! Now you must
have a good diode receiver and /or a good
absorption wavemeter for 4 20 -450 Mllz. A
friend o f mine , 10 to I 5 years in VIlF , built
a 43 2 MHz receiver and could not hear
anything ' o n the band for a week . No
wonder - his L.O . was off one harmonic
a way from where it should have been!
Figure 3 shows t he exact dime nsio ns of t he

Play around with C3 and L2. making sure it
IS o n 144 Mllz and that it do es tune
smoothly without discontinuous jumps a nd
bumps. a nd that it does not affect the
oscillator .

2 2K 22K

~22 .022

2 .2 K

If you nttd a fow noise pre ·amp in a hurry for communi
cat ions 01' ins t rumenta tion, we can fill your order custom
t uned to any frtquency from 5 MH l . to 475 MHl. Wit hin
24 hours by air mail or spetia l del ivery. All you pay is
our r~u lar low price plus C.O.D. shipping charg es. This
rush se..... ice is also avail able on some of our slock con
verters and frequency synthesizers. To place an order or
for informat ion on any of our products ca ll us between
9 A.M. and 4 P.M ., Monday t hru Thursda y except holidays
(no coiled calls please) . If line is busy keep trying.

PHONE: 212-468-2720
Fig. 4. AF oscillator modulator. The frequency is
about 400 H z, as shown. Adjust Rl an d CI for
modulation needed. Any good AF transistor m ay
be used.

VANGUARD lABS IN-13 JAMAICA AVE.
HOLLIS. N.Y. 114Z3
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...KI CLL

Infinit e Atte nuator

This one has been sho wn seve ral times in
73. Just mount the whole genera to r includ
ing the batt ery and swi tch o n a long pla nk
that will slide easily into a piece o f alu mi
nu m waveguid e o r a piece o f alu mi nu m,
rectangula r cross-sect ion , rain-gutter d own
spouting as sho wn in Fig. 5, and you ca n go
d o wn to a tenth or even a hundredth of a
mic rovolt .

pot in se ries with it. wit h calibra t io n ma rks
at . 1, .5 , I . . and 5 V for handy use. Build u p
carefully the 450 energy, watch ing the 48
and 144 tuned circu its as you go. It ' s very
ea sy for them to ju mp arou nd if you use
coupling that is too tight. via C2 a nd C4. I
often use two or more tu ned d iod e jo bs to
keep an eye o n tho se lower frequ encies. You
ca n't be too carefu l. Always u se o nly enough
coupli ng ca paci ta nc e to get ma ximum
e nergy into the base co ncerned and no morc.
Eve n a little less than maximu m for the
smoothest and safest all-round best tuning.
Do not leave this so urce in a marginal
operatio n,jumpy, co ndit io n. Remember, you
a re the one who is going to d epend o n it to
tune up your 4 50 gear. You could get more
output by su bst itu ting a 3866 for the IIEP
56 as 0 3, the last tripler, but as this is
intended o nly as a signal sou rce , you don' t
really n eed it .

Conclusion

A simp lified ho mebrew 450 Mll z signa l
source has been describ ed , alo ng wit h a
mo d ulato r and menti on of an infinite att en
u ato r. This could sta rt you o ff o n an
in teresting se ries o f 450 projects planned to
include receivers, transmitt ers and ant ennas.
Don 't forget , there a re transistors ava ila ble
to day with no ise figures o f HI dB at 500
MHz.

Mo dula t io n

1\ litt le tone , m ixed FM a nd AM , never
h ur ts in a signa l genera to r, so a co nvenie nt
lit tl e a f o scillator plank is sh o wn in Fig. 4 .
This ca n be co nnected betwe en gro und and
th e emitter of 0 I , the c rystal oscillato r.
Att ach it to the base for mo re modulat ion
th ro ugh a re sist or.

LOWEST PRICE
HIGHEST QUALITY

SUB-AUDIBLE
TONE

COMPlHf ~No ree~s re~U1re~!
There's nothing else to buy, A lpha encoders
and encoder/decode rs are comp lete and
ready to insta ll . A free 32 page instruc t io n
m anual is prov ided wi t h each order, w h ich
includes he lpfu l ideas on repeater applica
t io ns and various to ne uses.
Plug-in frequency modu les are i ncluded . Spe
cify frequency f rom 20 Hz. t o 3,000 Hz.

8431 Mo nroe Ave., Stanton , Calif. 90680
Phone 71 4 · 821 · 4400

QT-5 Encoder only
ASSEM BLED 29.95

IN KIT FOR M 22.95
QT-10 Encoder-Decoder

ASSEMBLED 45.00
PHOO Burst Tone

ASSEMBLED 26.95
IN KIT FORM 23.96

ALPHA
ELECTRONIC

SERVICES
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3RD IF , - ------- - ---,

GETTING
STARTED ON

,

AMATEUR
TELEVISION
With a handfilll of transist ors
and (III old TV s..t!

T here are many ways to get on the air in
ham TV. This article shows simp le and

graduated methods o f transmi tting TV. T he
first th ing to have is a mon itor. T he n you
can transmit your vert ica l and horizontal
sync. Now you are on ama teur TV. Next
you can fill the picture with ba rs, dots,
crosshatch, e tc. If your resources arc not too
limited , you can bui ld the simple llying spot
scanner or a vid ico n camera . This article
shows the simplest ways to do these thi ngs
with transistors : it is meant to be an idea
article ~ to give you ideas on ho w to bui ld
up your station .

The Mon itor " Jeep"

Of co urse you want to see your signal
befo re yo u transmit it. The best way is to
get an old TV set (no ac-dc models ' ) and
d isco nnec t the rf and video i-f, and connect
you r video o utpu t to the grid of th e video
amp lifier. You can use the family set if you
just insert a shorting phone ja ck between the
detector diode and the grid . Then you can
just plug in whenever you want. All you do
is pull it out, and it's a TV set again. The
signal level a t this grid is compatib le with the
video output amplifie r, generall y 2V peak
to-peak. with negative going sync.

Syn c Generators

Before anything can be done in video
design, vertical and ho rizontal sync as well as
composite must be ava ilable . T he sta bil ity of
the system is depen den t o n th e qua lity of
the sy nc generators. In simp le, inexpe nsive
designs many tradeoffs can be considere d :
random or interlaced scan. crystal cont rol or
fre e runnin g, serra ted vert ica l sync, color

2G

Bruce Fette WA 7NMO
2310 W. Del Camp
Mesa A Z 85202

burst , blanking, etc. Many of these are elite ,
but more than necessary to th e beginner.
The use of complex frequency dividers and
critica l tuned circuits is eliminated by ran
dom in terlace and mult ivibrators. Further
mo re. the circui ts lend th emselves to int eg
rated c ircuit techniques.

vertical Sync

A 60 cps sine wave is derived from the
power su pply and squared o ff in Q I. The
negat ive going edge of the square wave turns
off Q2 for a t ime determined by T = .7 RC =
7'Y ( 100,000 x .0 2 x 10 -6) - 1.4
milliseconds fo r a standard 10: I ratio of
sync to scan time . The emitte r fo llowers give
a low outpu t impe dance terminal capable of
driving coax lines with 12V logic levels. The
2N3704 and 2N3702 are used for high gain
at low cost.

VIDEO
OUT,,",

-r-,

I
I
I
L ~-- _ _ --- - - - .J

30 ~

~( l'oOL

Fig. 1. An old television set can be used as a
m onitor by tapping into th e grid of the video
amplifier.

Horizontal Sync

Digital techniques here can elim ina te
tu ned circuits and unstable blocking oscilla
tors. A simple mult ivibrator is set to produ ce

73 MA GA Z INE
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Fig. 2. Sync generator circuitry and represen tative waveforms at the test points.
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1...914
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VIDEO
OU TPUT 1.2

sn .c

•
"

Fig. 3. Vertical and horizontal bars can be gen
erated with this c ircuit f or checking sweep
linearity .

a ratio of 7: I scan to sync time. This is
lower than the standard 10 : I ratio, but is
more stable at starting and requ ires less
deflection power. The time intervals arc also
determined by T = .7 RC, but are sign ifi 
can tly variable by the 10K "frequency"
potentiometer. This zener regulated variable
voltage gives stable protection against line
voltage changes, and allows precise setting to
t 57 50. The freq uency range available is
actually II to 18 kHz. The emit ter fo llower
pair serves two purposes in this circuit : both
as a line driver and a signal S4 uarer. Normal
ly the collector resistor and the capacit o r
connected to it limit the voltage rise time,
and an unsymmetrical wave o ften never
squares o ff at the top. The emitter foll ower
pair sq uares it off. The diode in th e emitter
o f Q5 prevents excessive reverse breakdown
currents in the base.

The com posite output IS generated by
"or"i ng the vert ical and hori zontal sync
pulses in 2N930 09 and 010. The 2N9 30
was chose n for its high gain , so that it would
cause little load and the horizontal osc illa to r
would not pull during vert ica l sync and
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Fig. 4. Schematic of the T-qenerator circuit and the
various wavefonns within.

cause severe " tear." T he emitter fo llo wer
pair was aga in used fo r a line d river.

Vertical and Horizontal Bars

Vertical and ho rizontal bars are useful in
checking sweep linearity . A uniju nc tio n wit h
emitte r fo llo wer gives th e ent ire gray scale in
between bars and thus helps adjust modu la
t io n perce n t. This ci rcu it is easy to adju st ,
since the rc t ime constan t sets the number of
bars per fra me wi th sync from the ap prop
riate sync genera tor to lock the bars in pla ce .
The 70 kllz u pper lim it o f the unijun ction
limited the pattern to only 5 vertical bars.
The diodes in base 2 o f the unijunct ion
impro ve ramp linearity.

T Generalor

Now tha t vertical and horizontal are
available , many things can be done. Locked
osc illa to rs can generate vertical and hori
zo ntal bars. Oneshots can sh ift signals from
o ne side o f the scree n to the other. Pictures
can be turned o ff and o n .

The negat ive edge from the horizontal
and vertica l sy nc tu rn s o ff Q 13 and Q 14
resp ectively for an RC time constan t wh ich
then come back on. When these turn on ,
they turn off Q 15 and Q 16 fo r a very short
time. When ei ther turns off, the collector
voltage o f Q 16 goes up. and this is the video
o utput terminal.

rc

detects gr}aJl

EO OUTPUT NO 4

••
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Fig. 6 . The video ou tpu t stage adds the composite
sync signal to the video and produces a 1 V signal
suitable [or modulating low powered rigs.

00
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'"4 701< •
0' '0' "
2N370~

1O" ld •
• 0' "".. '" 2N362~ 03

"'" f)~,

+;'d
, .., ,,,

00",..., e
- " t

000
",

"'

for th e finite decay time of the phosphors
which shows up as smear o n the set. Wh ile
adjusting this pot the signal level will go
down and must be co mpanesated in Po t I .
Q 17 and Q 18 form a "boo tst rap " amp lifier ;
a method of gett ing consta nt high inpu t
imp edance at high freq uencies with transis
tors. Q 18 , Q 19 and Q 20 make a wid eband
video amp li fie r with 11 0 co ils.

T his is the th ing fo r test patterns , call
letters and calli ng CQ .

Video Output Amplifier

The final step of the video chain is the
sy nc inse rter . In this design Q2 1 is a phase
in verte r for posit ive or nega tive video. Q22,
the final stage of am plifica tion, drives Q23
emitte r follo wer fo r a lo w o u tpu t im
ped ance. Q24 and the diode in its collec tor
inse rt composite negat ive going sy nc . The
outpu t is standard 1V negative go ing sy nc
suitab le for modulating a low power rig and
the monitor.

The TV T ransm itters

The remainder of the video system in
clu des the aura l earner. generator, and the
UHF transmi tter. It may also be necessary to
monitor video witho ut a direct connec tion
to the monitor. A cha nnel 3 transmitter is
described whic h operates o n standard I V
peak-to-peak negative sync, and can be
placed anywhere in the line. A channel 10 o r
channel I I transmitter is also described for
use with the flying spo t scanner described
earlier. It s purpose is to transmit composite

Fig. 7. A ural carrier genera tor. The 4. 5 MHz FM
ou tp ut of th is circuit can be mixed with th e video
signal for simu ltaneous transmission of both a udio
and video in forma tion. Ll - 50 turns, 2 strands of
No. 36 in paraJJel on 3/8 in . (std) slug tuned form .
Tap is 20 [urns from ground.
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cee 0" •
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21113704
ALL T
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By delaying th e vertical sy nc pulse ap
proximately ~ frame and del aying the hori
zontal Yz scan, th en adding the signals, we
get this :

The circuitry is sim ple , and the signal is
eye-catching as well as good for align ing the
fig .

Flying Spot Scanner

Patterns are fi ne, but it is also desirable to
t ransmit "live." A camera req uires expensive
tubes and defl ec t ion circui ts which are diffi
cult to make work p ro perly. Wo rse yet,
there are so many knobs to adj ust. A fly ing
spo t scanner can transmit live using a T V se t
to scan across the image . The sync informa
tion can be transmitted to the se t on an
unused channe l o r jeeped into a monitor
(connected to the se t afte r the video detec
tor). T he TV set scans a wh ite raster; the
ima ge (crayon or elect rica l tape o n Saran
wrap) cuts off the light. A light sensor picks
up the varia t ions in light. No available
semicond uctors cou ld resp ond fas t enough
to h igh freq ue ncy video, so a photomulti
plier tube was used . Wi th this method , no
lens system is needed . Pot I adj us ts the
sensit ivity of th e tu be . T oo sensit ive, and the
edges of the pictures are dark ; no t sensit ive
enough and no pictu re. Po t :2 co m pensa tes
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ALARM COMPONENT DlST. Dept. ST
33 III ....... H....... n Avl' IV HJrt ford . Conn 06460

• Complelely Po rtable
• Heell in 5 Secondl
• So ld,r, up to 150 JOInts in One Chlrge l
• Recharge' A1.I lomitl iully o n ilS Own

sU""
• N_ Work Ing Frlllldom Anywhere , . ,

SHoP - LAB - eN IN THE FIEL D

Greatest A.d v anc e in
S old ering S inc e E l e ctricity

CORDLES
SOLDE

k u ss"" es

75-85 AUlOm ob ,le Chd''I'"
10' cordless "on 54 95
15~!i F ,ne rf"\'I« .... ' .....1
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All prl'SCdolen are shipped ,n it 4 " by 4 " by 1' , ' cdb"'e l. All are wueel
and clIllbrilled.

syn c in formation to the scann ing so urce TV
set. With little modi fi cation it could be used
as a video transmitter. The major go al to the
ham radio o pera tor is to t ran smit the video
in formation in th e 435 MHz region . Two
UH F oscilla tors are discussed with their pros
and cons and problems.

This circuit uses a Darlingto n amplifier
for a h igh impedan ce microphone , and a
co nventional Hartley osc illator mod ifier fo r
wid e frequ ency modulation. Frequency
modulation is accomplished in this oscilla tor
by ( hanging the interelectrode capaci t ies of
the transistor 03.

Fig. 8. Two sim ple composite sync transmitter
circuits.

The Composi te Sync Transmitter

Fo r th e flying spot scanner, a T V set
mu st be "in sync" to generate a scann ing
rast er. A simple o ff-on transmitter will do
the job, being o n during sync and off during
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" :-
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The Aural Carrier Generator

There are two ways of t ransmitt ing audio
with video. One method is to have a trans
mitter 4 .5 MHz higher in frequency than the
carrier of the video : then freq ue ncy mod u
late it with 25 kH z devia tion . T his system
requires two transmitters and two antennas .
The other way is to generate a 4 .5 MHz
carrier with 25 kHz devia tion and mix it
with th e video befo re th e modulator.

The seco nd system requi res a very high
deviation to carrier ratio : 5.56 x ]0-3,
compared with .7 5 x 10-3 fo r com mercial
FM, and . 1 x 10-3 fo r narrow band FM.
Once genera ted it ca n be mixed with the
video on the I V peak-to-peak line req uir ing
o nly . \ V for the sta ndard 10% video to
audio ra t io .

30 73 MAGAZINE



super sensitive
PREAMPS

,It ••

START

HEARING the

WEAK ONES ... .

fl, . I.
e

,
., \ J';

JANEL makes a preamp tor improving the performance
of almost a ny receiver. All are resistant to overload and
fully diode protected . Top quality ccnstructscn.
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scan. The frequency can be adjusted to any
unused channel. In this case s it was adjusted
in between channel 10 and channel II to
avoid interference.

Circuit # 1, the original circuit, is a flea
power oscillator, deriving power from the
composite sync terminal. This circuit caused
several not too serious problems, however :

I. Time for capacitors to charge delayed
sync and shifted resultant picture to the
right. (This can also be caused by overscan
in the scan source .) This can be overcome

with very small bypass capacitors.
2 . The slight differen ce in amplitude be
tween horizontal and vertical sync caused
the vertical and horizontal to be trans
mitted on different frequencies, making it
hard to sync the TV set.
These problems were solved with one

more transistor as shown in circuit #2. The
lower emitter resistor allows it to oscillate at
higher power. Constant voltage on the col
lector keeps the frequency from shifting.
The transistor Q2 turns the transmitter off

...- t ;:::::l:=.- - --l-- VOLTAGE

.., CURRENT

300 IN34

"2NII4 1 'OK ~ I( MODULATION
COHTROL t

"". . 6 .. lel R'
Ho CURRENT

I" LZ....,.. 6'ANT

".. T5 111

"

"

• V2'

~"li2"'OlA_
1/2·lG.

3 ....2 T
fotO_~4ENAMEl RFC
I~ OIA.
CLOSEYI'OOND ::J24
INSIDE Ll ENAMEL

'110EO INPUT~(=:...~ ~[~~~~OUNO

_Ill" 'IOl.TAGE

Fig. 9. A m onitor transmtrter f or channel 3. See text for details on adjusting the m odulation con tro l .
Modulate this circuit with Fig. 6 .
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Fig. 10. A UHF oscillator that ca~ be used as a Jow
power transmitter. Th e video signal can be ob
tained from the circuit in Fig. 6. RFC·15T No. 24,
3mm diam. Channel 20, Ll - 7.5cm, No. 14 brass,
spaced 16mm, tap at 25mm from tube. 435 MHz,
1 1.Scm No. 14 brass sp aced 2 0m m, tap at 38m m

. f rom tube. L2-5cm No. 16, near Ll.

The UHF Transmitter

This simple 616 UHF oscilla tor works
qu ite well as a low power transmitter in the
UHF region. Standard video (I V negat ive
sync) is ac coupled to the cathode for
cathode modulation . It was the first one I
had tried in the UHF band without th e usc
of an antenna. The platc line s wen: 7.5 em
long. When the length o f the plates and wires
inside the tube and the length of the
capacitor are added to the length of the
lines, we have approx imately a half
wavelength, which determines the frequen
cy. Wave phenomenon are noticeable , pro
viding th e lines act as transmission lines. In
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the dark a pencil draws little sparks at each
end of the lines and pulls the frequency
down considerably, indicating voltage max
imums. The cente r , howeve r, can be touched
with a screwdriver and frequency doesn 't
change, indicating a voltage null. The rf
chokes are tapped here . Of course amateur
radio license allows TV transmission in the
4 50 Mll z band. and 11.5 em lines arc used
then .

The circuit is ac tually a push-pull tuned
plate oscillator, whose feedback is plate to
grid ca pacitance .

High Power Modulator

For modulat ing the grid or cathode of a
high power osc illa tor, a larger vo ltage swing
and a lower ou tp ut impedance is necessary .
The circuit shown here can develop a 35 V
swing, and is also a convenient place to mix
lhe audio carrier with the video. The transis
tors are chosen for high gain , high voltage,
and high frequen cy response. The phase
inverter was used so that both grid and
cathode modulation could be tried, because
grid modulation requires positive going sync,
and cathode modulation requires negative
sync. The emitter follower pair is biased
properly for rather small idle curre nt and no
crossover distortion, by diodes, and is used
for the low impedance o utput. The potentio
meter Pot 2 is adjusted to make the voltage
at the output terminal 20V . Audio is mixed
with the video at the input so that the vide o
to audio ratio is co nstant.

Fig. 11. A video modula tor fo r dr iving higher
p ower transmitters. It can be driven by the circuits
in Figs. b and 7.

!
aa

\

I'

~FC 3 I
I
I
I
I
I
I 2 1I
I
I

. 100 RF C I ~FC RFC~

H , f:: . I!)O.-,, --+--.J ~
VIDEO 220 ""'.V-
INPUT 20ma

<

63 VAC

and on, and since there is no capac itive load
in the composite sync signal path , the sync
signal is not delay ed, and the picture is not
shifted.

Monitor Transmitter Channel 3

This transmitter uses the same basic
oscillator as the channel 10 sync transmitter.
Operating with a 70 mW carrier the german
ium diode is biased in to conduct ion with
current from the standard vide o line . As
curren t in the diode increases, its resistance
goes down and passes more rf to the
antenna. As current decreases, the diode
goes toward "cutoff" and doesn ' t conduc t
the rf voltage (see graph). The potentiometer
is adjusted near the maximum voltage or
white level and thus gives 100% modulation.
This transmitter can be placed on the video
line but is not a termination , so another
monit or transmitter can also be on the line.
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• •
an exciting addition to the

magnificent Kenwood line...

The NewTS-S20 Transceiver
The new T5-520 is the tranceiver you have wanted, but could not buy until now.
A no-compromise, do everyth ing, go everywhere 5 band transceiver for SSB or
CW that performs equally well at home, In an automobile, airplane, boat or trailer.
The top of the line TS-900 and the superb R-599A Receiver and T-599A
Transmitter are already well known to all amateurs. Now the TS-520 fills out the
line offering the famous Kenwood quality and reliability at a price most amateurs
can afford.

'* Here are 30 special reasons you will want to own a TS-520. After you have '*
operated one, you will doubtless give us 30 more why you're glad you own one.

1. Built-in AC power supply reliable,with heater switch for 22. Full metering
2. Buill-in 12 volt DC power supply mobile receive-only operation 23. Selecta bleSSB
3. Built-in VOX with adjustable 13. Built-in coo ling fan 24. Selectable AGCoperation fo r

gain, delay and anti VOX 14. Accessory external VFO& different modes
4. 1 KHzdial readout accessory external speaker 25. VFO indicator light
5. UltrastableFET linear VFO 15. Built-in speaker 26. Built-in selectable ALC action
6. Buill-in noise blanker 16. Modern styling & functional for speech processing
7. Built-in RIT CIrcuit and RIT design. Modular construction. 27. Carryinghandle

indicator light 17. Amplified ALC 28. Rugged 6146 type fi nal tubes
8. 8 polecrystal fi lter 18. TUNEpositicn increases tube life 29. Internal cross-channel operation.
9. Built-in25 KHz crysta l osci llator 19. Maximum TVI protection 30. Push button WWV reception

10. Provisionsfor optional CW filter 20. Built-in fixed channel operation Proven Kenwood quality
11. Break-in CW withsidetone (4 channels) with indicalor light and reliability
12. Completely solid stateexcept fi naf 21. Provisionsfor use withaVHF The Price: $599.00

section. Com pact, low current, Ira nsverter subject to change without notice .

Accessories: External VFO·(VFO·520) , External speaker - (SP-520), CW Filter - (CW·520)

Available Irom
Kenwood dealers
throughout the U,S.
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LIFESAVER

Andrew Woerner K2ETN
70 Windsor Rd.

Oradell NJ 07649

Gil'f~ vour batteries a chunre 10 ."i (I\" "Ouch ".
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A fun ctional diagram of the device,
sho wn in Fig. I , sho ws the two co mparato rs,
a flip-flop and a power stage. One input of
eac h compara tor is tied to a reference
voltage gene ra ted by the zener diode . The
zener holds this voltage consta n t at 6 V for
comparator A, and 3V for co mp arator B
(the internal 5000 n resistors divide the six
volts in half) . Ano ther 5000n in ternal resis
tor provides bia s for the zener allowing

Vee (BATTERY +),---- - -----,---- - - - - - - - ,
'@ :® I

comparators and a power stage as well as a
flip-flop which seems to fill the bill for the
battery monitor very nicely. Since the ch ip
co n tains j ust a bou t everything needed , o nly
a few ex ternal co mponen ts are required to
sense th e battery voltage with a resolution
better than .2 V. When cou pled to an indica 
tor of so me sort , the wh ole unit takes up
little enough space to be p laced inside a rig
as densely packed as an HT I00.

Fig. 1. Functional block diagram of the Signe tics
NE555 used as a voltage monitor. (Extern al parts
sh o wn in phantom.)

W ith the influx o f QRP battery opera
ted rigs into the list o f stat io n

equipme nt, batteries, particularly nickel
cad miu m, are becoming ever popular as the
power source . Ever since Mo torola made
their reject and surp lus porta b le t ra nsc eivers
availa ble to hams, and Drake , Standard a nd
many o thers came o u t with port able 2 m FM
gear, more and more ni-cad s have fo und
their way into the hands of amateurs .

Many circuits for charging these batteries
are available , includ ing the newer "rap id
charge" types, so there is no need to dwell
o n th is to pic. The problem many have
encountered is when to sto p talk ing and put
the battery in the charger. Nickel-cadmium
cells, unlike zinc-c arbo n and other types of
batteries, do not show a stead y decline in
voltage as th ey are used, but rather a
relatively co nstan t voltage until th e bitter
end when they are just abou t co mp lete ly
d ischarged. If they are d ischarged furth er
permanent damage will result. This can be
very expens ive - ex pecia lly in the case o f
the rapid-eharge batteries used in Motorola
equipment. It seems that so me so rt o f

battery volt age monitor is in o rder. The size
restrictions im posed by the ult ra miniatur
izat ion of the porta ble rigs preclude any
meter that is availa ble, and besides a met er
would not ac t as a su itab le warning d evice.
What is needed is a definite alarm which tells
the user "It 's time to shu t up , NOW." After
so me thought on th e su bjec t, th e following
solu t io n was tried a nd found to be highly
successfu l.

The Signet ics NE555 chip was in tended
fo r use primaril y as a t imer and osc illa to r
used in conjunct ion with TTL log ic, but I
have found it s performan ce leaving so me
thing to be desired in these applicatio ns;
however it does conta in tw o very sharp
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resistor is necessary if an LED is emp loyed.
If a filament typ e lamp is used th is is not
required. A small .buzzer or even another
NE 555 used as an oscillator could be power
ed by the unit if space permits and an
audible alarm is desired. The po int at which
the lamp will light is determined by the
voltage applied to pin 2_This can be set by a
fixed external divider (as shown o n the
schematic ) or by a pot. I found that fixed
resistors were mo re stable. The values given
are for a l SV battery and will cause the
warning light to go o n when the voltage
reaches abo ut 12V. If a different batte ry is
used, set the fir ing poin t to about 3/4 of the
full y charged voltage. Capacitor C I is requir
ed for an rf bypass and to prevent internal
o scillation . C2 is another rf byp ass ; a larger
value might be required for lo wer frequency
operatio n o n 10 m or below.

The sta tic cu rre nt dra in (light o ff) is
abo ut 12 rn A. Since the battery voltage wil l
sho w the biggest dro p during transmit
periods, the monito r should be co nnected
across the transmit supp ly only (so as not to
drain the battery during receive op erat io n).

If roo m permits, a small PC board could
be used , but in my rig th ere was precio us
littl e room available , and th e entire assembly
was mounted over th e i-f amplifie r IC in the
HT 220 sli mline. The circuit was constructed
by so lde ring the zener diode and the resis
tors between the pins of the NE555 ch ip.
The LED was mounted over t he speaker a nd
the speaker gro und was used fo r grounding
the cathode of th e LED. A dro p of silicon
ru bber was use d to secu re th e LE D to the
front. A no te of cau tion - many LE Ds have
th eir anode connect io n as the ou tside case so
that insulating will be necessary if a metal
panel is used .

In use the ba tt ery monitor lets you know
when your ba tt ery is gett ing close to requir
ing a charge too. Ni-cads will recover some
what fro m a long, high current drain and
after a minute or two of steady ta lking the
light may come o n to let you kn ow it 's t ime
to let th e battery rest for awhile. As the
battery gets weaker this period of t ime
decreases. When the light comes o n almost
imm ediately afte r pushing th e 1'1'1' button
it 's tim e for th e charger.

~PF
DISC

15 VOLT

~ERY

T

NOTE :
I. • R- NECESSARY IF LED IS

EMPLOYED. 220 OHMS WILL
PROVIDE NOMINAL BRIGHTNESS.

2. OUTPUT (PIN 3) WilL SUPPLY
20 0 mA TO LOAD.
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INDICATOR
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Fig. 2. The schematic of the voltage monitor.

between one and two rn A to flow thro ugh
the ze ner. The input to comparator A is
connected to the battery voltage keeping its
output high and resetting the fl ip-flo p. As
long as the input to comp ara tor 8 is high er
than 3V, both flip-fl op inputs are high , and
the ou tput at pin 3 is low (ground ). Wh en
the battery voltage drop s below the
threshold set by R I and R2 (l 2V , in th is
case), comparator B outpu t goes to gro un d
sett ing the flip-fl op and causing the outp ut
at pin 3 to go high. This o utput stage
consists of two transistors in a totem pole
configurat io n so that the device can supply
high current as well as sinki ng cu rrent to
ground. One of these transis to rs (o nly o ne)
will be conduc ting at all times, and th e chip
is capable of supply ing or sinking up to 200
rnA. In this case it was found co nvenie nt to
su pply curre nt to a load .

Almo st any sort of indicator may be
use d; I fo und one of the tiny LEOs available
from Industrial Devices to be very sat isfac
tory. These are available in eit he r red or
green and are small enough to fit in the most
compact rig. I mounted min e in the front
cover of my HT220 ju st above the speaker
grill so that it is just a t eye level when
transmitt ing . There is no curre nt limit ing
wit hi n the NESSS, so an extern al series
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commun CATIIOnS

144 - 148 MHz 2 Meter Mobile

, 12 Channel Capability n ~-J.I- i~dd'5
, All Solid State Iv «J{t{k ';'.7.7
, 0.351lv at 20db Receiver Sensitivity
, 100db at 25 KC Selectivity /.c:::- ~~'dd'~
, Reversible Control Panel L~«Jatz:- ~. :7.7 ~
, A.C. Power Supply Available

for further informat ion call or write:

ann COMMUNICATIONS & ELECTRONICS,INC.

2837 North 24th St.
Phoenix, AZ 85008 BANKAMERIGARD

(602) 955-4570

28710 Canwood St.
Agoura, CA 91301
(213) 889-6666
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HW.202 SPECIFICATIONS-RECEIVER-SlnaltlvU,: 2 dB
SINAO" (or 15 dB of qu lel lng) at . 5~v or less. Squelch
threlhold : 3~v or less. Audio output: 2 W at less than 10%
total harmonic distortion (THO). Operiling 'requenc, It.
blllt,:Beller than ::t:.OO15 'Yo. Image ~jectlon: Grealer than
55 dB. Spurious njectlon: Greater than 60 dB. IF reJection :
Grealer than 75 dB. First IF f~quenc,: 10.7 MHz ::t:2 kHz.
Slcond IF frequlncy: .55 kHz (adjustable) . Receiver band
width: 22 kHz nom inal. De..mphasll: -6 dB per octave
from 300 to 3000 Hz nom ina l. Modulation acceptance: 7.5
kHz min imum. TRANSMITTER - Power output: 10 wette
minimum. Spurious output: Below -4S dB from carrier.
Stablllt,: Better Ihan ± .0015% . Oscillator fnqulnc,: 6
MHz, approximately. Muillpller fector: X 2• . Modulation:
Phase, adjustable 0·7.5 kHz, with Instantaneous li miti ng.
Dut, cycll: 100% with 00 VSWR. High YSWR ahutdown:
None. GENERAL - Speaker Impedance: .. ohms. Oplrat·
Ing frequlnc, range: 143.9 to 148.3 MHz. Currlnt con
sumption: Rlcllvlr (squelched) : Less than 200 rnA. Trans
mitter: Less than 2.2 amperes. Operating tlmparturl
range: _ 100 to 1220 F (-300 to + SOO C). Operating ven
age range: 12.6 to 16.0 VOC (13.8 VDC nominal) . Dlmen
Iionl: 2¥." H x 8V." W x 9~" D.
·SINAD = Signal + noise + distortion

Noise + distortion

NewHeathkit
2-meter Transceiver
ONLY $17995 *

lt's an all solid-state design that you can build
and completely align without special lnstru
ments. And this compact little beauty gives you
36 channel capability wilh Independent push
button selection 01 6 transmit and 6 receive
crystals. 10 watts minimum output into an In1in
ite VSWR wilhout failurp. And for the ultimate
in convenience there's the optional tone burst
encoder 10r 1ront panel selection 01 tour pre
settable lones. The HW-202 kit includes two
crystals 10r set-up and alignment and simplex
operation on 146.94; push-to-talk mike; 12-volt
hook-up cable; heavy duty clips for use with
temporary battery; antenna coax jack; gimbal
bracket, and mobile mounting plate.

Kit HW·202. 11 Ibs., mailable ... .... . ..•. • .... . 179.U-
Kit HWA.202.2. Tone Burat Encoder, 1 lb 24.95-
Kit HWA.202-1, AC Power Supply, 7 Ibs•••.. .• •• .29.95
Kit HWA.202-3. Mobile 2·Meter Antenna, 2 Iba. . ... 17.15
Kit HWA-202-4. Fixed Statlon 2·Meter
Antenna• • tee. ... . .. . . ... . .. . . .. . . ... . • • •.. . . . 15.15-

... and here's 40 watts out for your 10 watts in
The Heathkit HA-202 2-Meter Amplifier works with eny 2-meter exciter
delivering 5-15 watts while pulling a meager 7 amps from any 12 VDC
system. No additional power supplies are required. All solid-state com
ponents mount on a single circuit board for easy two-evening assembly.
Manual shows exact alignment procedures using a YOM or VTVM. Con
necting cable and antenna cable are Included.
Kit HA-202, 4 Ibs 69.95*
H"'.202 SPECIFICATIONS - Frequency rlngl: 143-149 MHz. Powlr output; 20W @ 5 W
In, 30W @ 7.5W in, 40W @ 10 W In, SOW @ 15 Win. Po..r Input (rf drive): 5 to 15W.
Input/output Impedance: 50 ohms, nominal. Input YSWR: 1.5:1 max. Load YSWR: 3 :1 $6995 *
max. Powe, lupply requirement.: 12 to 16 VDe, 7 amps max. OperaUng tlmperature
rana-: - 300 F. to +1400 F. Dlm.nalon.: 3" H x 4V.." W x 5'Y2 " D.

. . . then -there's this perfect 2-meter tune-up tool
The Heathkit VHF/SWR Bridge tests transmitter output in power ranges of 1 to
25 watts and 10 to 250 watts + 10% of fuil scale. 50 ohm nominal impedance
permits placement in transmission line permanently with little or no loss. Built
in SWR bridge 10r tuning 2-meter antenna 10r proper match, has less than
1O-watt sensitivity.
Kit HM·2102. 4 Ibs 29.95"
HM·2102 SPECIFICATIONS - Frequlnc, rlngl: 50 MHz to 160 MHz. Wattmlter accurac,: -+-10%
of lull-scale reading .· Powlr capabilitY': To 250 W. SWR MnalllvltJ: less than 10 W. Impedance:
50 ohms nominal. SWR brldga: Continuous to 250 W. Connecton: UHF type 50-239. Dlmen.
Iionl: 5V.." W, 5}{," Hand 6\0;" O. assembled as ona unit.
·Using a 50 0 non inducti ve load.

See them at your
Heathkit Electronic Center -
HEATHKIT ELECTRONIC CENTERS - ARIZ.: Phoen ix; CALIF.:
Anaheim. EI Cerri to . Los Angeles. Pomona. Redwood City. San
Diego (La Mesa). Woodland Hi l ls; COLO.: Denver; CONN .:
Hart ford (Avon); FLA.: Miami (Hialeah); GA.: Atlanta ; ILl. :
Chicago. Downers Grove; IND.: Ind ianapolis; KANSAS: Kansas
City (Mission) : MD.: Baltimore, Rockville ; MASS.: Boston
(Wellesley) ; ~ICH . : De~roit; MINN.: Minneapolis (Hopkins);
MO.: St. LoUIS; N.J.: Fair lawn; N.Y.: Buffalo (Amherst). New
York City. Jericho : 1.I . : Rochester; OHIO: Cincinnati (Wood
lawn). Cleveland : PA.: Ph i lade lphia , Pittsburgh ; R.I. : Provl
dence (Warwick) ; TEXAS: Dallas, Houston; WASH.: Seattle;
WIS.: Milwaukee.

f;;;A-;-H~;;;';~~~;;;:-l-;- lilii'iDIIIl
I Bemon Harbor, Mich igan 49022

I 0 Please send FREE Heathkit Calalog . I
I Enc losed Is S , plus shipping I
I 0 Please send mode l(s) I
I Nama I
I Address I
I City State Zip I
I "Mall order prices: F.O.B. factory AM-287 IL I



GR -110HEATH
VHF
SCANNING
MONITOR
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Kent A. Mitchell W3 WTO
1 760 Pres ton Rd.
Hagerstown M D 21740

·,0

O ne of th e popular fads th ese days is
monitoring the radio tra nsmissio ns of

the local fu zz, fire comp anies and ambu lance
services. In fact , the local official parties
concerned have no difficu lty loca t ing the
scene of the crime, fire or accident. . .th ere
is usually a crowd of " mo nitor freaks"
which have beate n them to the event. The
scanning ty pe receiver is most ofte n seen, as
the chance of missing an y excit ement is
elim inate d. Most monitors arou nd see m to
be primarily brands available at th e fr iendly
neighborhood CB equip me nt store. O ne of
these receivers had been on my want list fo r
quite some time but , as I already had a shack
full o f gear and needed another rece iver as
much as th e Senate Watergate Com mitte
needed a nother witness, espec ially a non
ham band receiver, it was far d own o n the
list. However, as usually happ ens, a Heathkit
ad caugh t my eye because being o ffere d was
a unit with a freque ncy range th at would
enable me to monitor the local FM repeater
gang (146.94) in addi tion to the pol ice in
my area ( 155.79) and at a price that is
considera bly less than o ther compara ble
units.

The Heath G R- I IO circuits are com prised
o f 29 transisto rs, 8 ICs, 17 diodes and a 7
segme nt indicator tube . T he unit op erates
either from a l 20 Y power so urce via a
c a n ve n t i0 n a I t ra n sfo rmer-rec t ifie r-fi lter
arrangement or directly from a 12V batt ery
in a mobile installation. The receiver front
end consists of two rf stages and a mi xer, all

NOVEM BER 1973

o f wh ich are 40673 fi eld effec t transistors.
A fea ture of this monitor receiver is a

"priorit y cha nne l" which, if desired , will
au to ma tically take precedence o ver any
other signa l that is being received. For this
purpose, a separate oscillator circu it, con
sisti ng of a 2N523 2A and a X2 9A 829 , pulses
the gati ng circuits and act ivates the priority
cha nne l crysta l. If an rf signal is being
det ect ed o n that frequency. th e resultant
voltage completes the gate logic and the
receiver is locked on the priority chan nel as
long as a signal is present , after which
normal scanning is resumed.

Fro nt pane l push buttons allow select ion
or bypassing o f any or all channels during
the frequency scanning pro cess, or a selec to r
switch may be placed in the " manual" mode
to co nti nuo usly monitor one particular fre
quency . A "select" switch provides manual
stepping to the desired channel or the
sca nning may be sto pped by switch ing from
auto to manual while the receiver is lock ed
o n a transm itted signal.

Assembly of the kit is facilitated by the
use of three separate etched circuit boards
and the usual Heath check-by -step assembly
manual, whi ch has improved over th e years
from a "Connec t a 680 ohm resistor from
N5 (S) to N7 (NS )" step on o ne page and an
illustration on ano ther page , to a co mbined
step-wi th-arro w pictorial format that is
easier to foll ow. However, after builidng
Heathkits fo r twenty years, I've not iced that
the usual paper bag full of resistors, capaci-
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Fig. 1. Block diagram of the Heath GR-110 Scanning monitor.

tors, transistors and such has progressed (?)

to a system wherein the bag and its co ntents
are assigned a multitude of pack numbers ,
index numbers, Heath part numbers and the
manufacturers part num ber. This may assist
in so me manner with Heath 's inventory
contro l or kit packaging process, but I
personally feel that the inexperienced kit
builder has enough problems without such
numerical profusio n.

The main circuit board con tains the receiver fron t
end (along left side), crystal oscillator circuitry
(top righ t and center) and scanning circuitry (res
at bottom).

The GR-IIO is called a fou r-evening
project. But , if you are a newcomer in the
kit bu ilding world or are a Theodore
Thumbs type, I recommend taking all the
time that you personally require for a
properly assembled unit. Good soldering
techniqu es are a must. In fact , because I was
trained in NASA methods of soldering, I
went so far as to clean each circuit board foil
pad and individual component lead prior to
soldering, and cleaned the residual flux from
the completed boards with alcohol upon
completion. Also , I recommend the use of
heat sinks on each transistor and diode lead
while soldering. Alligator clips are fin e.

Before the completed receiver ca n be
aligned , at least one and preferably two,
crystals must be installed . Crystals are not
included with the kit, for obvious reasons.
Heath does provide crystal certificates, at
$4.95 each , whic h should be ordered at the
same time as the kit , and upon receipt , fill ed
out with your desired local frequency and
mailed immediately, directly to th e crystal
manufacturer. Hopefully , the arrival of a
crystal and the finish date of the kit will be
concurrent. Also, your local parts su pplier
more than likely has a supply of the more
popular frequency crystals for your area in
stock.

Alignment may be accomp lished with or
wi thou tins t ruments. The instru me nt
method requires the use of an FM signal
generator capable of covering the desired
fre quencies and a VTYM . If these instru-
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If you like 2 METERS

YOU'LL LOVE OUR

• • •

includes plug·in ceramic mike,
mounting bracket and transmit and

receive clj'slals for 146.94 MHz.

$22900
AMATEUR NET

15 OR 1 WAn POWER OUT/SWITCH SELECTABLE /
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact. 2 meter unit and so will those listening. The
12 transmit channels are provided with individual trimmer capaci
tors for the optimum in point-to-polnt and repeater applications.
A Hi/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen
sltlvlty. Solid state. American made quality at a low price.

'&
..~~~

THE FM LEADER IN 2 METER AND 6 METER ... AND NOW 220 MHz



FIXED STATION
TRAP VERTICAL

40 THROUGH 10 METERS

One Setting for TOTAL BAND COVERAGE...
• LowesISWR- PLUS!
• Bandwidlh at its broadesl! SWR 1.6 to 1

or better at band edges.

• Hust ler exclusive trap covers " Spr itz"
extruded to otherwise un attain able
close to lerances ass uring accurate and
permanent trap resonance.

• Solid one inch fiberglass trap forms
for optimum electrical and m echanica l
stability.

• Extra heavy duty aluminum mounting
bracket with low loss-high strength
insu lators.

• All sections 1%" heavy wall high
strength aluminum. Length 21'51~

• Stainless steel clamps permitting ad 
justment without damage to t he alumi
num tubing.

• Guaranteed to be easiest assem bly of
any multi -band vert ica l.

• Anten na has 0/8" ·24 stud at to p to ac
ce pt RM·75 or RM·75S Hust ler resonator
for 7S meter operation when desired.

• Top loading on 75 meters for broader
ba ndwidth and higher ra diation effi
ciency!

• Feed with any length 50 ohm coax.

• Power capability-f ull legal limit on sse
an d CWo

B (II~BR) ' " buy the verified
uy ; choice of thousands I

M OD EL 4-BTV

$49.95
A MATEUR NET

Wgt . 16 lbs .

NEW-TRONICS CORP.
16BOO COMMERCE PARK DRIVE

BROOK PAR K. OHIO 44142

World Wide Export. Roburn Agenae.. lne, 349 W.14lh 51.•New York. N.Y. 10014. Ceble Addre,., Roburnage · Naw Yorl<

Available from a/l distributors
who recognize the best!



ECM Carpordlwn
4 12 N, Welnbach Ave
EvansVI lle, Indiana 4 77 11

Only $75 00 ,." ,,,,,,..,
• .nrl ~'''' 1''

NOW GO PORTABLE WITH YOUR
MOBILE UNIT! A self-contained
rechargeable battery pack for
amateur mobile systems which It:

allows full portable operation.
Automatic charging from auto
mobile or fixed power sources during receive oper
ation. Will operate an HR-2A for 4·5 hours of
normal operation at full output power! 7'12' X
5J<,' X 1'12 ', 12 voc, 2.5 Amp Hour, 10 Amp
Max current protection. Sealed lead-sulfide cells.
High impact polymer case,
GP-1 39.95' DA Products
Shipping 1.00 120B Alan Lane
' Oklahoma residents MOd t C't OK 3130
add 3% tax I was I Y. 7

Available by (/I'ecl marl only ORDER INFO , seoe ched or money
order fo r S75,00 p lus 5 1.00 fo r handl ing, Ind ian", reSj'leflls add 4"i,
~a les ta x Cry' ta ls fo r 146, 94 M h l' 53.95 Cd All Dlher ""<IS: $7.10

ECM·5 FM Modulation Meter

f'~; Center .:: Electronic World

• Ope.alK 30·500 Mhl
• Crv~I. 1 connolled 1o. f. st and taS'{

operll lOn

• Peak reading
• Batt ery powe.ed with AA peneell,
• Ailio lid stare
• Built·in Inlenna
• Quality constructed With G·! 0 e.e.

boards

Phone Or wr ite "Skip" W9 HAK
for complete Information

D I~I 812-476-2121

"" .c"-' " ' • • ._. • _..
I' "'1 . ' 1-,U', .,-- .,~ . ''''': It"»0 , . _ "'f'" '<> .

I .~'• • . '.{'~: i ...
, ... 'C -.1r.· J. . ,
8:5-1207-1 • .:-...t; ~,

ments arc not available, th e monitor ca n be
aligned with a sim ple on e-transist or c rystal
oscillator signal generator kit that is furnish
ed. This generator is very basically an up
converter and is a boot-strap operation in
that it obtains its power from th e receiver
via an alligator clip, obtain s an rf signal from
the receiver 1.0. tripler buffer with another
clip , mixes this rf with it s own 10.7 MHz
oscillator output and feed s the resultant rf
signal into the monitor's antenna jack. Using
this method of alignment, with a high
frequency and a low frequen cy pair of
crystals installed for the desired sca nning
range of the receiver, was found to be
entirely adequate for the typ e of reception
normally expected .

The audio (top ) and i-f sec tion (bottom) occupy
seperate p c boards.

1''-'
~ ..~. :::~ ,., .

0' -c --- .,...
' . " . . .. III, .. _"-~-

V HF CONVERTER FREQ. PRESCA LER

Q-TRONles

Since com plet ion, my GR-IIO has been
almost continually o n, and it is so mewhat
sat isfy ing knowing that I am not ' missing a
thing that is happening aro und town.

Two modifications have been made to m y
unit already. First was th e removal of the
phono type antenna input jack and installa
tion of a BNC type , which is more co m
patible with ham shac k enviro ns. Next.
because I have on several occasions forgotten
to turn o ff the squelched receiver prior to
hitting the sac k and co nseq uently have been
awakened by voices in the night , I in stalled a
pilot light o n the front panel.

Priced at $ 119.95, Heath 's GR-IIO Scan
ning Monitor is a worthwhile addition to any
ham shack . ..and will cause you to wond er
how you got along without one.

. . .W3WTO --<

VHF PRE·AMP
100 10 160 MHz

25 db lI-O'"
2,5 db noise f igure
50 oI>m inpu t and

""lput impedaflce
Price U9,95

100 10 160 MHz
2,5 db no i.., f igure
50 otlm inPU l impedance
Belt e, ltlan. 1 u. ,en,iti.itv
30 db gain
Price $59.50

Upto 250 MH z
A..i1al>e ..,eml>ed. Or

kit fo'm
Price $96 .50 a, .., ml>ed

S69.50kit

310-8 So. Meedow l ane
Golden Vall~, Minn. 55416
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COMMUNICATIONS INC .
A Y E N U E / HA W T H ORN E , C ALIF . 0 2 5 0 1 12 1 3 1 17' -0131

TPL Communications offers the most complete line of RF power
amp lifie rs for amateur and commercial applications avail able.

Two years and 4000 amplifiers have given TPL Comm unicat ions the
experience necessary to produce the finest VHF and UH F amplifiers made
for the amateur and commercial market.

TPL presents rf power amplifiers for operation between 14 MHz and 512
MHz with power levels up to 120 Watts.

BUY DIRECT OR THROUGH ONE OF THE MANY TPL DISTRIBUTORS
NA TlONWIDE .

FOR : SSB AM AND FM
14 to 30 MHz operation

60 Watts output AM
100 Watt s output FM

120 Watt s output SSB

IllEGAL FOR CLASS 0 CITIZENS BAND

TPL60 TO 120 WATT
POWER AMPLIFIER

14-30MHz

44

All SOLID STATE, Absolutely no Tubes !! ! Part No : TPI 5010 ana TPL 50108 (bi -l inearj

TPL's "Battery Saver" series 01 amplifiers are designed to replace the bulky , high battery c urrent TUBE
AM PLIFIERS now in amateur and commercial service in the 14 10 30 MHzlrequency range . TPL " Battery Saver"
amplifiers are completely solid sta te . never require tuning , once ad justed . and can be operated for hours on an
automobile battery without running it down. Th is is the perlect companion 101 commercial and amateur so lid
sta le transceivers in the 2 to 10 walt c lass. Power output s of 100 wall s and more are acnetved with no more
curren t than some tube amplifiers req uire l or stand by current . Thi s comp 'i! ier is tru ly a dollar per watt bargain ,
$1.50 per wall 01 output to be exac t, and a rea l battery saver.

Al so avai lable as accessories are a low no ise receiver pre-amplilier uti lizing a MOS FET transistor, an AC
power supply, a contro l head that measures RF power ou tpu t, DC voltage and turns the amplif ier on and all
remotel y and a trunk mount ing cable kit.

FEATURES : All Solid State, no tubes to ever replace or shake loose .
Low Stand·by current . typically 5 rna. (a comparebretube ernouuer woutd require 5 to 10 amps]
Low tran smit current . typically 12 amps. (a comcerabre tube amplifier wou ld require 25 to 40
amps.)
Absolutely indes truc ti ble ; immune to mismatch, over drive and over voltage.
El(tremely compact :
No external cooling or ventilation required .
May be mounted anywhere ; Trunk . under the .seal. et c .
Many Accessories available ; Trunk mou nt in g cable kit . remot e control /power output moni to r.
AC po wer supply and Bi-linear receiving ampl ifi er w ilt! MOS-F ET transisto r.
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COMMUNICATIONS INC .
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TPL has a COMPLETE line of RF Power Amplifiers
for Six & Two meters and 450 MHz . . .

TPL 15 to 20W Amp. Give your
handheld the punch it needs with
as little as 50mw drive.

PA61 - AC2/SC2 (450)

TPL 80 to 120W+. If you want the
ultimate in power & performance,
look no farther. Turn your talkie
or transceiver into a booming giant.

PA3 - 1AE/1 AS (2 meters)

TPL 20 to 35W Amp. If your needs
are 450, this is your amp. Up to 35
watts or more when driven by your
mobile or handheld.

PA3 - 1EE/1AE/1 DE (2 meters)

TPL REPEATER CONFIGURATION
If repeaters are your thing, TPL has
the answer. Order any TPL amp in
the repeater configuration. Designed
to mount in standard 19" rack.
Completely RF shielded with AC
supply and forced air cooling.

talk
po~er
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A brand new 220 MHz solid state FM transceiver.
The 220 TA's power output is 10 watts. The
receiver is double conversion with a tunable and
crystal controlled receiver. FM is detected by a
limiter discriminator featuring full noise satur
ation for weak signal reception. Sensitivity is
typically .5 microvolts for 20 dB quieting.
Variable tuning is accomplished in two bands •
220-222.5 MHz and 222.5-225 MHz. Its size ..
. only 7"W x 2 3/S"H x 10 1/2"D.

TEMPO 220
Need extra mobile power? Here is the
answer. Up to 100 watts or more on 220 for
when you need that extra punch. Same high
quality TP Lconstruction and reliability.

MOBILE AMP

Completely self-contained
for home operation. Mount·
ed in standard 19-inch rack
with power supply and blow
er.

BASE STATION

TPL NOW OPENS THE DOOR TO 220 OPERA TlON
Other great TPL products . . . . .

INPUT OUTPUT FREQUENCY
PART NO . POWER POWER RANGE
PA3·1AE 50·250mw 15·25W t36-1 75MHz
PA3·1AB .75 -3W 20-25W ..
PA3- 1EC SO- l50mw 30-50W ..
PA3-1AC 1-5W 35-50W ..
PA3- lDC 6-15W 3O·55W ..
PA3·1EO SO·250mw 6O-80W ..

PART NO.

PA3-100
PA3-1EE
PA3·1AE
PA3· 1DE
PA6-lDE
PA6-1AO

INPUT
POWER

5· 15W
50-250mw
.15·3W
5·15W
, -4W
. -10W

OUTPUT
POWER

60 -80W
80-120W
80· 120W
80· 120W
2O·30W
25·35W

FREQUENCY
RANGE

136-115MHz......
..

FCC type accepted tor operation under parts
21. 81, 89 . 91, 93. 95. Meets FCC specifica
tion : Part 5. subpart C, paragraph 5 103 (a).
Other products:
VHF FM 25-50 MHz Class C ampliliers
60W UHF FM Class C amplifiers
90W UHF FM Class C ampliliers
Wide band linear ampliliers in any frequency
range on special order.

For complete specifications on any of the
above units pfease write.

TPL amplifiers are lor commercial applica
tions. For non-commercial uses please con
tact your local Tempo dealer.

Deafer inquirie.<; invited.

MANUFACTUUD IN U.S.A .
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12 VOLT SO LID STA TE AMP LIF lERS FOR AMATEU R OPERATIO N

BAND PA RT NUMBER FRE QU ENCY POWER IN POW ER QUT
AM ATEUR
NET PRI CE

l OOWat t FM
150Wa t t PEP SSB

400Wa t t s PEP SSB

6M

6M*

2M

2~

2M

2M

2M

2~

2M

2M

2M*

22QM HZ*
220MHz*

440MHz

440MHz

440MHz
440MHz

10M

80 - 10M<>

TPl 1006
TP l 2Q06

TPl 152

TPl 30 2
TP l 5Q28

TP l 80 28

TPl 1202B

TPl 50 2
TP l 80 2

TP l 120 2

TPl 2002

TPl 401
TPl 901

TPl 300
TP l 3008

TPl 600

TPl 600B

TPl 501 0

TPL 20 01

50-54MH z
50-54MHz

144-1 48MHz

144-14 8M. Hz
144-148MHz
144-148MHz
144-148MHz

144- 148MHz
144- 148MHz

144- 148MHz
144- 148M Hz

220 - 225MHz

220 -225MH z

420-450MHz
420- 450MHz
420-450MHz
420-4 50MHz

14- J OMH z

2- 30MH z

I OWa t t s

l OWa t t s

l Wa t t

l Wa t t

l Wa t t

l Wa t t

l Wa t t

l OWa t t s

l OWa t t s

l OW<a t t s

l OWa t t s

l OWa t t s

l OWa t t s

4Wa t t s

Ih'a t t

4Wa t t s

l Wat t

110Wa t t s

220 Wa t t s

12 Wa t t s

30Wa t ts

50 Wat t s

9 0 \\'atts

12QWa t t s

45Wat t s

9 0Watt s

1 20 Wa t t s

20QWatts

40Wat t s

90Watts

25Watts

25h'att s

60Wat ts

60 l,o,'atts

$185 . 00
$270 . 00

$ 59 . 00

$ 93 . 00
$130 . 00

$195 . 0Q
$239 . 00

$1 13 . 00

$19 1. 00
$228 . 00

$3 75 . 00

$118 . 00

$175 . 00

$162 . 00

$190 . 00

$245 . 00
$278 . QO

$ 169 . 80

$395 . 00

'* Ava i lab le Spr i ng 1974

DEALERS! NOW CARRY THE BEST FROM TPL . • • •

Dealer/Distributor must agree to agressively promote the sale of TPL products
within the territory specified in the Dealer/Distributor Agreement

_ Dealer/Distr ibutor is expec ted 10 fo llo w up on
seres leads su pplied su pplied by TPl.

_ Submissio n o f advert ising and cata log copy must
be made fo r fac tory approval whenever the TPL logo
o r trademarks are u ti lized .

WARRANTY AND SERVICE POLICIES

- WAR RA NT Y - TPl COMMUNI CAT IONS, INC.
warran ts each instru ment manu fac tured by th em to
be free from defec ts in material and workmanship.
Our liab ilit y under th is we rran tv is limited to
servicing or adjus ting any instrumen t which is
re turned to the fac tory for that purpose and to
replaci ng any defective parts thereof. This warranty
on all pens and labor is effective for 180 days alter
delivery to the original purchaser on amateur and
commercial products, p rovided that all ins tructions as
to installation, use and operation are followed and
the fault has no t been caused by misuse , accidents,
negl igence, alteration , unauthoris ed repairs end the
equ ipmen t has no t been damaged b y e xcessive Inpu t
power , ligh ti ng, water flooding o r fre igh t damage.

- Po in t of sa les ma terial is expected to be
prominently d isp layed .

_ T he Dealer /D istr ibu tor is ex pected 10 coordinate
adv ertising wi th TPl 's nat io na l p rogram.

_S ERVICE PO LICY ~ If it is necessarv to re tu rn
any in -warran ty equ ipme n t to the factor y, retu rn
au tho r izat io n should be oba tained. If at all possible.
DO NOT return units withou t p rior fac tory
authorization. Th is allen permits solving problems
withou t the necessi ty for re turn.

_ WA R R A N T Y R EGIS TRAT ION - TP L
COMM UNICATIONS, INC., is under no obligation 10
ex tend the above warran ty to any unit for which a
Warranty Regist rat ion card has not been completed
and ma iled to the Corporation wi thin ten days 1101
after date of del ivery . Warran ty is ell tended to the
ORIGINAl. pu rchaser o nly !

_ O RDERI NG INFO RMAT IO N - Th e fo ll o wing
info rmat ion will allo w us to fill yo ur ord er with
max imu m speed and effec iency. t .O pe ra t inq
frequency .=. l MHz. 2·POlrVer input ,; 25%.

NOVEM BER 1973

FOR COMPLETE INFORMATION CALL TPL NOW!
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instant access to 450 from 144

quency multiplication, being compensated
by a fi xed pad in the microphone circuit
within the unit.
Receive r-wise, " Cloverleaf" has a front end
wi th unity conversion gain that converts
450MHz band sig nals to I-F frequencies cor
responding to 144MHz channels. Limiter,
d iscr i minator, ou tpu t au dio and loud
speaker in the 2 meter transceiver continue
to function in the usual manner.

Mobi le wise, th is all-sol id-state transceiver
is ideal-a compact box that can mount
wherever space is avai lable. " Cloverleaf"
current drain is negligible.

Price-wise, this SSE high value / perform
ance breakthrough represen ts worthwhile
savings over the cost of a complete 450MHz
transceiver with comparable characteristics.
Truly, SSE has done it again!

LINEAR SYSTEMS, INC. 220 Airport Boulevard. Watsonville, CalIf. 95076

• Unlf
with

covers
removed

SBE

Now . .. SBE opens up a new high speed
route that leads to instant 450MHz operati on
from any 2 meter transceiv.er! Rev up
switch in the exclusive SBE, SB-450TRC
" Cloverleaf"-arrive instantly on 450 ! Re
turn at will !

Installation couldn't be more simple. Out
ward ly, " Cloverleaf" is a small black box
that connects between you r existi ng 144
MHz FM transceiver and its antenna, also
to the microphone and car 12 vo lt battery.
You plug the 450MHz antenna into another
receptable provided. SB-450TRC has no ex
ternal tuning, no contro ls other than a swi tch
that allows instant shift between the 144
and 450MHz ranges. No mods are neces
sary. Your existing 144MHz transceiver re
mains intact.

Transmitter-wise, SSE "Cloverleaf" is en
tirely passive-draws no DC power yet de
livers 40% of the RF drive at three times
the frequency. Example : 4 watts out on 450
MHz for 10 watts d rive on 2 meters. Th is
high effic iency frequency multiplication is
accomplished by a power varactor diode in
conjunction with multiple high a tuned ci r
cuits. The 450MHz output is of course fre
quency modulated ; overswing. due to fre-



Bru ce Carpenter W3YVV
Harmans MD 21077

AUTOPATCH

INTERCONNECTION

THE LEGAL AY

Keep J/" n ell /wl'/JY.

Fig. 1. Simp lif ied schema ric, voice connecting
arrangements C2ACP an d C2AKS.

These devices are know n as Vo ice Co n
necting Arrangements C2A and SU6AQ.
Technical references co veri ng these arrange
ments are availa ble from the Am erican Tele
p ho ne and Telegrap h Co mp an y I as a guide
for desig ners, manu factu rers, and co nsul
t ants o f c usto me r p rovided systems and
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I f you are p res en tl y o pera ti ng an au to
patch syste m or are planning to put an

autopatch system o n the air , it is felt t his
information will be o f in terest to yo u.

Voice co m mu n ica t io ns eq u ip men t provi
ded by you , the ama teur and telephone
comp a ny custo me r, may be e lec t rically co n
nected to the fa ciliti es of the telephone
com pa ny system only thro ugh a voice co n
nect in g arra ngeme nt th at is fu rnished , in
stalled a nd maintained by the tele pho ne
co mpa ny . T his is d escribed in sta te a nd
in terstate tariff regulatio ns. In so me sta tes it
is a c riminal o ffense to make a direct
con nection to tele pho ne comp any lines.

Today the equipment is available for j ust
about a ny type of interconnection you
might have need for. The big problem is
co m mu nica t ing your needs to the telephone
co mpany mark et ing personnel. Most tele
phone co mpany marketing personne l a re not
technicall y minded a nd d o not underst and
what you, t h e c usto me r a nd su bsc ribe r,
might have in mind .

It is fe lt that the inte rconn ecting devices
described here are the best su ited fo r au to
patch opera t io n . Which o ne you choose is
determined by your part icular needs. The
C2A sys tem is now being u sed with ve ry
sat isfac to ry result s a nd this info rm a tion
seems worth passing o n.
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Fig. 2. Simplified schema tic , voice connecting
arrangements S U6AQ and STS.

.""''''

TELEPHCt£~

see

i INOICATES N,O CONTACT

+INllICATE$ N C CONTACT

"'"m.£A<>NE,=no

provide norma I telephone service. Arrange
ment STS has all features o f the SU6AQ
and, in addi t io n, permits the custo me r pro
vided eq uipme nt to transmit answer back
tones. to the dis ta nt party thro ugh an age
system whic h assures complia nce with net
work protectio n crite ria (audio level).

The arrangeme nts consist of a printed
circuit board housed in an appara tus box
approxima tely 9 in. square and 3 in. deep,
intended fo r wall o r shelf mount ing. Con nec
tiun to custo me r provided equip me nt is
made by means of a 15 pin fe ma le receptacle
provided at the botto m of the arrange me nts.
The custo mer must provide the mating plug
(Cinch No .231 -1 5-61-l 33 with hood No.239
- 13- 99-069). These arra ngement s will
operate from a custome r provid ed battery
( 18V @ 150- 500 MaH ) or from a I 77V ac,
60 Hz, current regu lated transfo rme r sup
plie d by the telephone company. For
emergency po wer the battery may be floa ted
across leads BI+ and 8 2-. A charging curre nt
of 2.5 rnA is avai lable while t he unit is being
operated on ac.

and STS pro vides a means for au toma tica lly
connec ting custome r provided equip ment,
capable of o rgina ting and/or receiving ca lls,
such as alarm systems, to the telephone
network. An associated telephone company
provided telephone set may be used to

• ~

"TELEP!1ONE

"'"
r

"
ASSOCIATED
TELEPHONE

srr
n

""""'"INTE Fl Fn SlOE,,
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IPIN ANOLEAO

,'"''G''''''''',

equ ipme nt which connec ts with Bell System
commu nic at io n syste ms.

Voice connec t ing arrangemen t C2A pro
vides a bridged connection to a line termi
nated at a telephone company telephone se t,
typically for use with custo mer provided call
extend ing equipme nt. The unit is an 8 in.
prin te d board insta lled by the t elephone
compa ny in a 23 in . relay rack or cabinet
mounting. A 24 V de power su pply is re
quired and is provid ed by the telephone
co mpany . A non-swit ched , grounded , ac
outle t providing 11 7V ac +12 V, 60 Hz,
fuse d at I SA must be available at the
insta lla tio n locat io n . The temp erature range
o f the unit is 0

0
to 55

0
C, with a humidity

range o f 5 to 95 %.
The voice connec t ing arrangeme nt C2 A

provides at the interface connecting block
the followi ng leads with associated fu nctio ns
for the customer's use :

CT Two way voice tra nsmssion
CR and tone signaling

CS Service request , answe r/ disconnect,
CG and de dial ing pulses

C I Incoming ring
C2 signaling

The CT-C R leads p rovide a two-way
audio patch between the te lephone line and
the custo mer's eq u ipme nt. Duplex operation
may be used. This includes any T OUCH
T ONE® signali ng. This circu it is a nominal
600n and may be balanced or unbala nced.
The inse rtio n loss is I dB, 300 to 3000 Hz.
T he re are several specifications for this
circuit includi ng maximum power level in
d Bm, audio frequency limita t ions and whe n
used tone signaling levels and frequencies.

T he CS-CG leads are normally open. A
short of no mo re tha n I Bn pro vides a means
of answering an inco mi ng ca ll, and in itiating
a call. De d ialing pulses are also transmitted
over these leads. Further spec ifica t io ns in
clude voltage and curren t o n leads and dial
pulse rate .

The C l-C2 lead s p rovide a co n tac t closure
during the ring cycle of an inco ming ca ll.
The closu re is ope ned during t he sile nt
interval and is normally open. The load o n
these leads may no t exceed 250 rnA non
inductive.

Voice co nnecti ng arra ngement SU6AQ
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Over 180 .000 QTH 's
in t he OX ed it ion
OX CALLBOOK f o r 1973
(less service ed itions)

$6,95
See your favorite dealer or Send today to

(M a il orders add 50t per CALLBOOK
for postage and handling)

fOil RADIO AMATEUR 116 k
V/ll'1;EE JicaDD INC
dd6C\,\UllE De t B 925 Sherwood Drive
,,~ p . Lake Bluff, III. 60044

When you want an
authoritative, up to date,

complete reference
It's the CALLBOOK

Over 285.000 QTH's
in the U.S. ed ition
U.S. CALLBOOK for 1973
(less service ed itions)

$8.95

Name _

Street _

Citv State__Zip__

THE IDEAL HOLIDAY GIFT !

Calif o r nia residents add 6 % St ate Sa les Ta x

ORDER NOW! Send check to
McMahon's Vintage Radi o , Box 2045 ,
Palos Verdes Peninsula , Calif.. 90274
Vintage Radio, hard cove r 56.95 0
Vintage Radio, handbook 4. 95 0
Radio Collector's Guide 3.95 0

WANT To MEET
SOME OLD-TIMERS?
NEW VINTAGE RADIO BOOK
Re-Iive the early days of wireless and
radio . Over 1,000 pictures. 1887-1 929 .

RADIO COLLECTOR'S GUIDE
Over 50,000 useful facts. 1921-1932..

EL
NE

TELCO SIDE

AC

CllSTOMER ECIUIPMENT

I - j
I PWR- AMP~ GOO
1 SUP

ReV!< LIM
A I 24VDC

HY-BR\0 crlsooe C2 A ~
CRI

XMTll • U M • 'PI
1/ I

I
o CS I

svc. REQUEST j I
DIALING PULSE \ I

CO I

RING
CI I

SIGNAL , IRELAY
, III C2 i

T h e Yo Ice conne cti ng arrange me nts
SU6AQ and STS provide o n the custo mer
provided ca ble leads the fo llowi ng :

CR Two way vo ice transmission
CT and to ne signaling

RU I Inco ming ring
R U2 signaling

TRI
TR 2 Sta tus
TR 3

BI +
B2- Batt ery

The CT-C R leads p rovide a two wa y
audio path betwe en the telephone line a nd
the custome r provided eq uip me nt. This in
eludes TOUCH TON E® signali ng. In add i
t ion, with arra ngeme nt STS these leads may
be used to transmit and receive superviso ry
tones from the distant part y. The insert ion
loss is 3 dB at 250 Hz and I dB over 300 to
3000 Hz. No voice signal amplificat ion 15

Fig. 3. Typical au top a tch arrangemen t .

provided . For design purposes the impe dance
sho uld be co nsidered to be 600f t There are
several specificat io ns for th is circ uit , in
cluding max imum powe r level in dBm, audio
frequ ency limitations and when used tone
signaling levels a nd frequen cies. The age
limit er incorporated in the transmission path
o f arra ngeme nt STS is to protect the tele
phone network from a pplica tion o f ab
no rmally high tone signals . It has no effec t
o n norma I speech levels.

l eads TR I-T R2-T R3 provid e isola ted
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POWE R SUPPL II

Inpu l 115\1 I 60 Output 28 vee 50 Amps lil terl'd

SIlicon stu ds - Cased traostormer and choke
21 .12.1 _ 150 lb!.. 590.00

MINI ATUR E POWEA SUPPLY

Qulpul6Vdc HXI M Ils, . . . . . . $1 .00

5 von ZENER iJnd ElKr,oly/lc for 5 VoIl supply furmsh"" fo,
S 1 ()() .KI<M,o'lcIl

•~ w signal/one

Publ icat ion ;:40000. Techn ical Reference Catalog
(free). Publicat ion ~2207, Arrangement C2A
1$1 .50 ea .I . Publicati on #42210. Arrangement
SU6A Q/STS t$ 1.50 ee.l. Available from: American
Telephone and Telegraph Co., Supervisor In forma
t ion Dtstnbunon Center, 195 Broadwa y. Room
208 , New York NY 10007.

co ntacts to the customer provid ed equip
me nt to indicate the status of the co nnect ing
arrangement. During line seizure , leads
T Rl ·TR2 are shorted and leads T R2-T R3
are open. When disconnected from the line ,
leads TR l-TR2 are open and lead s TR2-TR3
are shorted.

Leads 81+ and 82- provide for a co nnec
tion to a customer provided dc power source
for o perating the arrangements. The tele
phone company may, at the custo mer's
o ptio n, provide a power source for the
co nnecting arrangement. The custo mer must
specify which power source is to be used.

Arrangements SU6AQ and STS are nor
mally isolated from ground and therefore
custo me r provided signaling and power
supply co nnections must be isolated from
ground . No mention is made about ground
ing for arrangeme nt C2A except that it is
expected that the cu stomer provided equip
ment will be grounded .

There are several additional specificatio ns
which yo u may need to know if you decide
to usc one of these units. The in ten t of t his
article is to provide information abo ut what
is available for int erconnection between the
telepho ne net work and an au to patch so the
amat eur will have an idea what ty pe of
equipme nt to ask for to perform the func
tions desi red .

There are several other Voice Connecting
Arra ngements availab le , each intended for a
spec ific purpose and available only o n cer
tain ty pes of lines. A Technical Reference
Catalog which list s all arra ngements, re spec
tive publication number, and a brief resume
o n each , is available from the American
Telephone and Telegraph Company I

The cost of the mentioned arrangements
is about 57 per month (varies with the area)
and is well worth the investment, mainly 
no more worry about what the telephone
repairman might find if he unexpectedly
visited your shack or transmitter location.

. . .W3YVV

5 1.25
$ 1.50

52 .50

S U N)

$ 15.00

S40.00

53 5.00

.2 for 510,00

. 2 lor $25.00

0100 "A ( dPPfO', ) , " d 'a .

BIRD _S13S 15Q WATT · 50 0HM

Loed Braod r>PW

HP 212A PULSE GENERATOR . OK .

G,A. VARIAC W!iHBB 0-240 VAL

lOA <500 Wdtls l New. 00 '00

AT L:A ST ! A service manual covering the
Mode l eX7 and eX7A has been pr inted and

is ready IOf delivery.

This in lormative manual includes the " A" mod i
lications and late production chan ges . It also in
cludes information to impr ove cross modulat ion.
sensit ivity . AGC action and transient suppression.
plus other inlor ma tion such as phone patch hook
up. ident ification 01 accessor v connection points
and a simpl ified tune-up pr ocedure . The manual is
qual ity ollset pr inted with a durab le cover and
comb-bound.

Order by mailing S25 .OO check or money order plus
postage and handling lMidwest and Eastern states.

S2.oo : Western states. S1.501. Calif. add 6"".

THOMAS ADVERTISING CO .
715 Si lver Spur Road . Su i te 210

Roll ing Hi ll s E states . California 90274
(2 13) 377-7264

I
ALSO · MANUALS FOR

STA NDARD COMMUNiCATIONS
SR ·CaD' AND SR ·Ca2'

REED RELAYS

6Vdc $P$T " , I"
1'1 vee SPST I. . ,'

FUl l WAVE S ILICON BRIDGE RECTIFIER

20QPRv llol1el 15 Amp s ' ''sq . ..

OIL CAPACITO RS

4 MfD JKVdc GE 23 F44
4 . 5.4 - 1 Ibs. ea.
l00MFD lSOOVdc Spra~eF1537

U\ol! '1 ,n 5ol"1f"S 'or 50 MFD 3t<V
13.6 .525 Ib~ea

MINI A TURE METE R

OMNIBUS
Efeet-ronic !lnduitziei, !Inc.

383 CAN AL STR EET NEW YO RK , NY 10013
(2 121 226 3893

16 BROOK l YN AVENUE F R EEPOR T , 1.I ,. NY

52 73 MAGAZINE



WiWam A. Hayes W2BSP
12 Schiller Street
Hicksville, L.I. NY 11801

Phase II

B eing a rad io ama teu r for over forty
years has been a pleasure and I have

see n many develo pments in the art. Much of
my o pera ti ng has been o n the ph one fre
quencies and my first love was AM on the
old 80 meter hand. AM is gradually dis
appearing and one rare ly hears an AM
station on ' the low freq uen cies. SSB has
made a big hit as it permits voice co mmu ni
ca tion in a mu ch sma ller segme nt of frequen
cies. It is ideal in this respect , bu t to an o ld
AM lover it st ill doesn't see m to he hest. FM
is terrific but here again we end up taking
twice as much space in the spec trum for
voice transmission . Let's keep trying for a
hetter syste m ! My attempt is FAM or
Frequency Aperture Modulat ion described
helow.

Before going directly into FAM it is most
important to und erstand FM . A pure un-

modulated carrie r can be co nsidered as
having no bandwidth in the radio spect rum,
ye t it can be detected. Knowing that it is
there , we ca n turn it o n and off with a key
and transmit code. This causes the radio
frequency to evidence so me bandwidth. If a
rece iver is very selective one can isolate the
frequenc y quite well and receive the code.
One way of lo oking at a carr ier in the ra dio
spectru m is the Same as loo king at the edge
of a disc sp inn ing in space . In Fig. l a the
d isc looks like a very fine line . It is very
d ifficult to see, like Saturn 's ring when
viewed edge wise. If we ca use disc to wobble
o n its axis as in Fig. I b , we can see it far
better. We ca n compare this with AM Modu
lat ion . No w if we were to make the disc not
o nly wobble o n its axis but also cause the
hub of the axis to move as in Fig. I c we
could say this is FM. (Bw represents hand-

leir-- - - - -Bo -------1

I,

[b}•'--Bo -";,.la)

----

Fig. 1. W2BSP's disc analogy to describe m odu lation.
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Isolated· Pad· Drill - Mill

width.) Note that the hub of the disc in the
case of AM does not mo ve and that in FM it
does. This hub can be considered as the
fundame ntal frequency of an osc illator. In
AM we try to keep it in one spo t of the
radio spectrum. In F M we purposely move it
and this motion is known as deviat ion. One
o f the first arrangements for genera ting F M
was to use a co ndenser type microphone in
an osc illato r circuit so that the oscillator
fre quency was varie d at voice frequencies.
Deviation is a measurement of how far the
frequency, or hub in this case, is moved up
and down in frequency . In Fig. Ic, the
movement in frequency would co rrespond
to moving the hub fro m left to right and vice
versa. An examp le would be to use a one
cycle per second modulating signal and
deviating the hub +75 ,000 Hz in the radio
spectrum, or a 1,000 Hz signal and deviating
the same +75 ,000 Hz. In narrow band FM
the deviation is sma ll and in F M broadcast
ing the deviation is very large.

When one frequency modulates a radio
wave several things happen. If one modulates
an FM broadcast carrier with a 1,000 Hz
tone and watches the spectrum that is
generated with a receiver that has a 500 Hz
selectiv ity one find s individual radio fre
quencies every 1,000 Hz. They will vary in
st rength, but as many as 150 carriers can be
detected if the deviation is a full +75 kHz.
All these radio frequencies, co mmonly called
carriers, are ge nerate d by the mo vement of
the rad io frequencies beat ing against them
selves as the fundame ntal frequency is swept
up and down th e rad io spectru m. Each audio
freque ncy takes on the same configura tion
and o ne finds that when voice or music
modulate the carriers a very complex con
glomeration of frequencies is generated . If
one were to modulate the above mentioned
FM broad cast with a 10,000 Hz signal, the
total number of individual carriers wo uld be
spaced 10kHz apart and we could detect
only 15 individual carriers, assuming that we
keep the deviat ion the same. With these 15
carr iers and a system for modulating each,
one co uld make 15 different narrow band
FM statio ns. Stereo broadcas ti ng is done in
somewhat the same way.

CRYSTALS

A F STAHLER Co
PO BOX 354 CUPERTINO, CALIF 950 14

PreciSion c irc u it b o ard c o n st ruc tio n
with o ut etc hing. Fi ts hand d r il l. electric
drill. Simple, fast , econom ical , sale.

S izes : .20, .1 5, . 10 inc h die .
With replaceable #50 dri ll. _

S6 .95 ea . "'~~-~~~Cali f. residents a d d 5% ,

WRITE FOR NAME OF NEAREST DEALER

' \

YA ESU
Newly appuinted dealer [or tlu
Ea,, 1 Coas t is n o w (aking orde r"
on Yaesu equip me n t, Se nd [or
literature and f ree list uf used
equip me nt available.
FRECK RADIO & SUPPLY CO.

40 Biltmore Avenue
P.O . Box 7287

A sheville, North Carolin a, 28807
Telephone: 704-254-9551 , W4WL

NOW ....

Outperforms
ALL OTHERS!

Bomar Dealer" ha ve ample stoc k
[ or all popular 'I-m eter transceio
ers and scanners plus cert ific ates
[or special crvs lul need".

the "longplaying" crystals
BOMAR CRYSTAL COMPANY

201 Blackford Ave., Middlesex, N. J. 08846
Phone 120ll 356·77B7

ORPp !,~!t U~'~i~~~I~l~'!! GRPp
I f '1n" ·~,, he.,n w a n Tin g to try QA~. t hen The Milliwatt i ~ a

MUST fo ' you !"

• Co nstruct ,on ProJec t. • Techn'c ~1 Arl, cleo
• ODe'~ I ,n9 Ne w o • W AS &. QRPP oxec S ta n d , n91

RATES , $ 3 ,4 0 YU d y . R eD " n ,, ' Vol . 1-$4 .00 : II .. 1I 1-$3 .S0
each (~ II Ihree-$10 00) . Sample 25rf

SUB S CRIPTI ONS 10: AOE WEISS K.EEG /.

b==== ==== 211 Fo ren . v er onu.o», SO ~ 106'1
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ANTENNA
NARROW POWER

PASS LINEAR LINEAR
FI LTER AMP. AMP.

•

LINEAR LINEAR FREQ. FREQ. XTA L
AMP. AMP. DOUBLER DOUBLER OSC.

SUB· DIODE SUB·
CA RRIER MODU· CARRIER FREQ. MIX ER

OSC. LATOR AMP. TRIPLER

REACT· DISC.AUDIO ANCE R.F.
MIKE AMP. MODU· OSC. CONTROL

VOLTAGE
LATOR

Fig. 2. Frequency Aperture Mod ulation system.

To move now from FM and into Fre
quency Aperture Modulation, we know t hat
the normal vo ice takes about three to fo ur
thousand Hz fo r good understanding. This
means that the space in the radio spectrum
required for voice will be the same and we
have made good radio rece ivers that can vary
a slot or aperture to that extent. Now that
we can receive a 3 to 4 kHz signal let us
experime nt a little. Take two carriers spaced
1,000 Hz apart in the radio spec tru m and
tune the rece iver so that those carriers fall
within the receiver's bandwidth . One will
detect a bea t in the speaker as an audio tone
of 1,000 Hz. If one separates the carriers to
3 kHz one gets a 3 kHz tone in the receiver.
When one separates the carriers to 5 kHz
nothing is heard as the bandwidth of the
receiver cannot pass 5 k Hz. If the receiver is
tuned to one side of a wide-band FM station
modulated by 1,000 Hz the e ffect is similar.

NOV EMBER 1973

If the FM broadcast station is mod ulated by
a 5 k Hz tone nothing can be heard. Note
that when the FM broadcast sta tion is not
modulated no energy ever gets into the
receiver because the carrier is off-side . The
principle of Frequency Aperture Modulation
is derived from this phenomenon.

The object in the FAM sy stem is to
generate a freque ncy modulated spectrum
that contains aU the voice information in a
3.5 to 4 kH z slot. The generation of a
spectru m for FM broadcasting with good
linearity requires a frequency modulated Jow
frequency oscillator with its outpu t multi
plied till one gets the deviation required. In
FM broadcasting large and small devia tions
are received because the FM receiver has a
wide receiving bandwidth. A low ampli tude
signal that deviates say +5 kHz is received as
well as a high ampli tude signai with a +75
kHz swing and one sees that excellent
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COMPLETE ER·l SET conta ins hundreds of dry trans
fer DIP, ttetpack. TO-5. tc. and transistor pa tte rns:
J.{," and Xt" etch resist tapes; 4 cop pe r clad boa rds:
Y. lb. dry etch; tray and instructions. $4.95 ppd.
I N STOCK AT ALLIED AND OTHER DI STRI BUTORS

WRITE FOR FREE CATALOG l ist i ng this and m any
other dry transfer mark ing sets.

The DATAK Corporation
65 Seventy-First Street a Guttenberg, NJ 07093
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Circuit Made With ER· l

FAST- EASY

with DATAK's

EASY-patterns rub d own
directly on the copper
board and connect w ith
rub-d own l i nes or tapes
suppl ied.
FAST-safe new etchants
will etch a 2 oz . copper
board in 30 m inutes.
ACCURATE-±.002" print
tolerance so parts and
connectors mate wit h no
errors.

The New HAM-MATE'" Directional RF Wattmeter is a d irect
descendant o f the famous model 4 3 THRULlNEf!) - the pro
fess iona l standard of the industry . Designed specifica lly for the
seriou s radio amateur, three models currently ava ilable measure
forward and refl ected power in the following ranges:

43S0: 2000/200W. 1.8-JOMHz (160 meters to 10 meters!
4351 : 1000/200W . 1.8-JOMHz 060 mete rs to 10 metersl
4352 : 4OO/40W. SG-1S0MHz (6 meters. 2 meters!

All have an Insert ion V5WR below 1.1 in SO-52 o hm lines, a
minimum of 20dB Directivity . 8 % Accuracy, 5 0-239 female
UHF connectors and carry t he 12 months guarantee of all
Bird instruments .

ONLY $ 79 (plus $1 ship ping)
Also available at Henry Radio, Hamtronics, etc.

fide lity up 10 10 or 15 k Hz is possib le. If
o ne places the select ive receiver to one side
o f the unmodulated FM broad cast carrier,
say about 10kHz higher, and then deviates
the carrier +5 kHz with a 1,000 Hz audio
tone no aud io is received: If one increases
th e deviat ion mo re th an + I0 kllz the audio
tone gets into the receiver. The Bessel
fun ction analysis sho ws that as we vary the
deviation or ampli tude of the audio more or
less signal will get into the select ive receiver.
Compressing the audio so that its amp litude
varies less, and keeping the level consta nt,
will help in gett ing more of the signal into
the narrow band receiver. Clipping of the
audio will also contribute to keeping the
deviation constant.

Experiments show thal the above men
tioned control of the deviat ion by co m
pression and clipp ing is insufficie nt to get
fair quality signals in a narrow frequency
range and it was decided to add a su b-earr ier
to the modulation , The sub-carr ier ampli
tude modulated makes a spectrum that can
be adjusted like a fine co ntrol. Most any
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FM YOUR GONSET
(01 your Clegg 22 ·er. Pc lv.Eomm 2. PC 62. Juhnvon

6N2. Aerotrun 500 . HA ·460 . I X-62 ur VHf -II

• New! Plug-in modulator
put s the
Commun icator
transmitter on FM.

• No modif icat ion 01

rew ir ing on your
Communicator. Just
plug into mike jack
and crystal socket.

• Compact self-contained
modulator measures
4" x 3"x1 %" .

• Works With Co mmu nicato r I, II , III . IV
and GC-105. and other rigs listed.

• FM at a tenth the cost o f a new rig.
• Frequency adjust fo r netting bui lt in.
• 534.50 postpaid U.S.A. $36.50 fo r PC-2,

PC-62. HA-460. Specify transmi tter
model. Califo rnia residents ad d 5%
sales ta x. (HC·6/U crystal and 9 volt
transistor battery not suppl ied .)

• Send for free descriptive brochure.

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! FRO" ~--=--

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO, CA 92025

MFA·22 DUAL VERSION
AI&O Available MFA·2 SINGLE VERSION

• Tran5mit and Receive Operation: All units
have both Simplex and Rep.ater Modes

.. Accurate Frequency Control: .0005 % ac
curacy

• Stable Low Drift Outputs: 20 Hz per degree
C typical

• full 2 Meter Band Coverale: 1044.00 to 147.99
MHz. in 10KC step's

• ra5t Actinl CirCUit: 0 .15 second typi cal 58t·
t1ing time

• Low Impedance (SO ohm) Output5: Allow long
cable runs for mobiles

• Low Spurious Output Level: similar to crystal
output

• PRICES R. Electronics
MFA-22 $275.00 . P
MFA·2 $210.00 Box 1201 B
Shipping $3 .0 0 Champaign, I L 61820

SEND FOR FREE DETAILS

.. .W2BSP

frequency above the aud io range and not too
high in frequency will work. A frequency of
35 kH z was chosen because ava ilable parts
on ha nd dicta ted this freque ncy . The spec
trum generated is shown in Fig. 3a, b and c.
The doubling, tripling, and final stages when
tuned to the upper side frequencies peaked
at the upper 5th side frequency. This meant
that fre que ncies 175 kHz away fro m the
un modulated carrier were amplified and
used. The amplitude of the 35 kH z was
adjusted so that it peaked at the 5 th up per
side frequency. To faci lita te the tests two
high Q resonant cavities made of two 55
gallon drums were co ns truc ted and were
mad e to tune in the 30 MHz ama te ur hand.
They were hoo ked in tandem to give a ba nd
pass o f less than 35 k Hz. Considerable
rejection of the unwanted frequen cies was
obtained and it was also d iscovered that
some ac hum modulation was giving errune
o us readings . The filt er was adju sted so that
its apert ure was between th e 5th and 6 th
upper side 3 5 kHz sub-carr ier frequen cies as
sho wn in Fig. 3a, 3b a nd 3c. All the
equipme n t befo re th e filte r operate d a t lo w
level and shield ing minimized spu rio us radia
tions. A power a mplif ier using three stages at
the filt er frequency was used to amplify the
ou tpu t and it was possible to ge t abou t ten
to fi fteen watts in to a dummy load . A very
good modulation o f vo ice fre q ue ncies was
monitored so me distance from th e dummy
load using a long coax line as an attenua tor.
Accuracy of measurements was lim ited d ue
to lack of addi t io nal test eq uip me nt but the
results were very convinci ng. With a few
refinements of th e eq u ipme nt an excelle nt
FAM system ca n be built.

Here is a system tha t suppresses the
carrier and has a ll the capa bilities o f SSB .
The interferen ce between sta t io ns is mini
mal, as o ne is able to understand the two
stations the same as two people talking at
the same t ime even when sligh tly off fre
quency with each other. The o utp ut o f the
filter can be heterodyned with an oscilla tor
making lower freque ncy o pera tio n possible.
No o n-the-air tests have been conducted due
to the fac t that the FCC has not yet given its
approval.
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John J. SchultzW2EEY
1829 Cornelia Street
Brooklyn NY 11227

VERSATILE TEST
E U PMENT RANGE
EXTENDER

f l sill/p ie. N'lal ively inexpensice I e (l/Ilp lifi" f provides IIfTuml,· atu l s tu blo
»ol tuee gaills o[ eilh er /0 Of /00. II call be usrt! 10 easily eX II' IIf/ th «
sellsilivily rallge of rariou s de. atid ac 1e.,1 ins lnnn cnts ioith a siniple scale
change fat: l or.

,

FIg. 1. BaSIC use of th e emplitier IS to extend the
low voltage (ac or dc ) range of a VOM .lt also can
provide a high inp ut im pedance to prevent
loading of the circuit being tested.

nothing new about de meter amplifiers as
such. However, the advent of Ie opera tion
al amplifiers makes the constructio n of
such a device particularly simple. Also, the
lC amplifier is internally temperature
compensated, so its gain, once calibrated,
will remain very stable under a variety of
operating conditions - a very necessary
quali ty if accurate instrument readings are
to be obtained. Although some specific
integrated circuits are mentioned, almost
any o peratio nal amplifier can be used. The
bandwidth and input impedance will vary
with differe nt amplifiers but these factors
ca n be determined from a data sheet.

Figure I shows how the outboard ampli
fier functions when used with a simple
YOM. lt is placed between the test leads
and the terminals on the YOM or other

\
0

AMPLIF IER

~ '), ~

'0 '00
//

Y • • • • .

M any amateurs use relatively simple
test instruments , such as inex

pensive voltmeters, oscilloscopes, etc., fo r
routine maintenance work and co nstruc
tion projects. Simple instruments properly
used can suffice for a wide variety o f
projects. However, there occurs those situa
tions where more sensit ive test instrumen ts
are needed to take proper measurements.
For insta nce, take the case o f th ose VOMs
with a 10V maximum de flect ion on the
low range and a 10,000 (or less) fl /V
sensitivity. Such an instrument is difficult
to use when dealing with the lo w bias
voltages o n many transistor stages . This is
because of the diffi culty in rea ding lo w
voltages on the scale and because of the
loading effect caused by the instrument's
low equivalent resistance on the 10 V range.

A similar situation might exist with an
inexpensive oscilloscope where the input
imp edance is high enough but th e deflec
tion sensitivity is low. Rather than buy
more expensive test instru ments, the "ex
pensive" features of which are only occa
sionally needed, or do a poor measurement
job with the instruments available, it is
very worthwhile to use an outboard ampli
fier, which can bo th extend the low range
on an instrument and provide a very high
input impedance.

This article describes such a simple
instrument amplifie r. There is certainly
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HATRY ELECTRONICS
500 Ledyard St., Hartford, Ct . 06114 203·527·1881
See Ward, W1WRQ Take Airport Rd. Exit, Rte . 6 , off '·91 or Rte. 15

• DRAKE - HF & VHF. HALLICRAFTERS - HF. GALAXY - HF
• TEN·TEC - QRP. SSE - VHF & UHF. REGENCY - VHF & UHF

• CLEGG - VHF & UHF

ANTENNA WIRE
$axlon =18 Coppe""",,d 100 11.

Inten;:onnec ted
Saxlon =14 COPP~fwe'd 100 ft .

In te rc o nnected
Sa x Io n =1 2 Coppe''''''l'ld 100 h

In ' ''<c o nnec ted
Sax100 =14 Coppe< e....""'I!'d 100 IT .

ln ten;: onnec ted
Saxlon =12 Coppe. E~'"d 100 II

Inte rconnec ted
Saxton =14·1122 Strancied Capper 100 11 .

In te rco n nec ted

COAX IAL CABLE
T II'Yle' FM·8 , 50 ohm RG/U Iyp~ Low-Loss
T,mes T!:t-SO. 50 ohm RGS8lU Iype Low-Lon
Belden- A ll Papular Types of Cable
8~den RG8/U PUI....p. - 2S·5Q.7S·100 Fl

wllh PL259 each ~nd I Low- Los. Foom l

K EV ER S & PADOLES
Vibrople. ..nd T~ n-T..c

COA X CONNECTORS
Arnphe,,01 & Gold l ..." U HF .'1'01 " BNC

and m""y 'n l.. ' ·. ..oes oKiaplon

I NSULA TO RS
E F Johnsoo - CeramIC S ,and o t h ~ nd An .,,"

.... end and CO'" '''' I ,"ulalun
Hy·G..." e nd and Cent '"

BALUNS
Hy Ga,n - 50 o h m 1 .1
W2A U 50 ohm 1 1 and 4 1

CO A X SWITCH ES
Ba,k~ & W,II,am, on and Gold L one

NON M ET ALLIC GUY LI NE
Sa_10" 1/8 " Fl b ,eg la,,·PI"'ll" Cove,,,<t 500 III

r e r.too n.r.c
S""on YO· F ' b<eglass-PI"S1I" Cov"'ed 1000 lb.

T..Sl ·50 It . I C

ANTENNAS
MO' leo,t - New T,o"',,es - Hy·G"on - Cushcrl,lT

_ An te n na Spl.'Ciali". - Mar k Produc t.

T OWERS
Roon =25 Seellon. & Accessories
Co. " ell-Ou brl"" Rotors

MICROPHONES
AS'''hC - Tur ..... ' - Elec tro ,VOIce

SUPEREX and T ELE X HEADPHONES
WABE R OUTLET ST RIPS
TE RADO I NV ERTERS

OPEN WIRE FEED LINE
Sa_lOft 450 ohm ='18·1 -, s.paced, 100 I I , spooh
S.._l on 300 ohm ='1 B- l't.. spaced. 100 f l . 'Po ols

TWI N L EAO
Beld" n 821 0-75 o hm H.O 1 KW
8~'den 8235-300 ohm H.D. 1 KW

CONNECTICUT'S OLDEST HAM STORE
Please include Postage

. 2

Canadian Amateurs Send U.S. Funds Only F.O.B . Hartford
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F ig. 2. Basic opera tional am p lifier performance
equations.

instrument. It ca n be used on either the ac
or dc lo w range of the inst rument. If the
normal low range on the YOM is 10V, it
will be changed to I V when the amplifier
switch is in the -i- 100 position . A similar
scale cha nge will occur for any o ther low
range on an inst rument (e.g. 5 V to 0. 5 o r
.05V). The frequency response of almost
any operational amplifier will mat ch that
of the usual YOM o n its ac ranges where
the response only extends to 20 k Hz or so .
Ho wever. if the amplifier is to be use d with
an oscilloscope or VTVM where the fre
quency respon se might extend to I MHz o r
more, an opera tional amplifie r with corre
spondi ng bandwid th must be used .
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Amplifier Circuit

The basic operational amplifie r circuit is
shown in Fig. 2 . As shown in the figu re,
the gain of the amplifier (from de up to the
cu toff frequency of a specific amplifier) is
determined by the ratio of the resis tances.
Therefore , by choosing and switching the
resistors properly, one ca n produce an
amplifi er with specific gains for instrument
reading expansion. Bypass and rolloff ca
pacitors may be necessary for a specific
amplifier to preven t spurious oscilla tions
and to shape the frequency response.

Figure 3 sho ws a practical circuit using a
Motorola MCI 520 ampli fier. The fre
quency response of this unit is quite
broad - extending from de up to 10 Mllz.

The circu it, however, is typi cal of that
wh ich ca n be use d with o the r less
expensive operational amplifiers where
such a high freq uency response is not
required. The input im pedan ce is in th e
o rder of several megohms and the maxi
mum input vo ltage that the unit ca n
linearly amplify is +3V. The amplifier

7.1 I\J1 A~ l\. 7 1 1\ 1 J::



+8 voe +.-12 vee

MCI~20

10 pF

-;-ro

.0 0 1

r

10 pF

.oob

.001

H~

~.-o~~---i'0

MCl52Q : e s,rETC.

-8 voc
10 pF

Fig. 3. The Motorola MC1520 general purpose
operational amplifier can be utilized for extended
measurements from dc to 10 MHz.

action is noninverting. That is, positive
going inputs cause a positive-going output,
and negative-going inputs cause a negative
going output. So, when measuring a voltage
one has to reverse the test lead connections
in a conventional manner, depending upon
the polarity of the voltage being measured.
Two 6V batteries are needed to power the
amplifier (a maximum lOrnA current
requirement). The absolute maximum sup
ply voltage whlch can be used is 9V.

Fig. 4. One can rearrange the circuit of Fig. 3 so
only a single battery is needed but the necessary
bias arrangement reduces the input impedance.

Although the current drain is such that
small transistor batteries can be used, one
may want to use only a single battery. This
can be done using the bias arrangemen t
shown in Fig. 4 . The amplifier operation
remains the same as before but the neces
sary placement of a bias resistor from
terminal 9 to ground considerably lowers
the input impedance of the amplifier.

Another amplifier circuit is shown in
Fig. 5. The frequency response extends to

200 + 100
'OK

2K
+(9-I~N

3301<

7
3

70
J,lA727 VOIll,

ETC
2

TEST +
LEAOS e

"1,
'MZERO

ADJUST

(9-15)V

Fig. 5. Another example of the use of an operational amplifier for use as a calibrated gain amplifier.
Input impedance for the unit used is an extremely high 1000 Mn.
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AMPLIF IER

7100

VOM

, VOLT
SCALE

Fig. 6. Another use for the amplifier is to allow
very Jow current measurements in high imped
ance circuits with simple instruments. In this case
IV scale on VOM is con verted to a I OpA range.

frequencies cited and so de calibration
suffices for ac measurements also . This will
gene rally be the case where the ro lloff
capacitors used are those specified by the
manufacturer. If da ta for the capacitors is
not available, it may be necessary to
calibrate the amplifier fo r accurate ac
measurements by using an audio or rf
generator having a calib rated output.

r 5 HUNT INSERTED IN CI RCUITI FOR MEASUREMENT PURPOSES,.

Other Uses

The amp lifier unit can be used for a
variety of purposes besides that of in
creasing the sensit ivi ty of an instrument for
ac and de voltage measurements. A simple
ex tension of its use is for the measurement
of ex tre mely small curre nts in high-imped
ance circuits. For instance, a YOM may not
be able to measure directly a current in the
low microampere range. By inserting a
shunt resistance in the circui t and measur
ing the voltage across it with the aid of the
amplifie r, as shown in Fig. 6 , one can turn
the I V sca le on the YOM into a 10 IlA
scale . The amplifie r can be used as an aid
with an rf probe to increase the sensi t ivity
of measurement. Also , because of its fre
quency range, it can be use d as a general
purpose audio prea mplife r, i-f amplifer,
etc., for a variety of test and experimental
purposes.

rCIRCUITI IMPEDANCE

~ >OK

The amplifier can be easily construc ted
in a mini box or a plastic case. A shielded
enclosure, however, is preferable if the
amplifier will be used for ac measurements
above a few hundred kilohertz. Otherw ise,
there are no special precautions to he
observed in the construc tion of the ampli
fie r. Naturally, lead d ress should be care
fu lly done on amplifie rs used in the mega
hert z range. The calibration pote ntio meters
need be only small, inexpensive PC board
ty pes (Mallory MTC) since they only have
to be adjusted once for calibrat io n pur
poses. The zero-set potentiometer shown in
the circuit of Fig. 5 should be a pan el
control.

The calibrating potentiometers can be
set by using a fresh ba ttery as a calibrating
source with a voltage divider network
across it to produce the appropriate volt
ages. For instance, if 0 .1 V and I V were
required, a 1.5V battery could be used . For
I V, a divider of I kfl in series with 2 kfl
co uld be used with the volt age measured
across the 2 kn resisto r. A low-voltage
battery should be used (rather than a 9 V
battery) to o bta in 0 .1 V in order to avoid
errors due to divider resistance tolerances.

If an amplifier circuit with a low input
impedance is used, such as that of Fig. 4 , a
divider resistance, across which the calibra
tion voltage is read, should be used which

has a resistance of no t more than 10% of
the input impedance .

The ampli fiers of Figs. 3, 4, and 5 have
a flat response from de up to the cutoff

only a few hundred kilohertz. A unique
fea tu re of the un it is the extre mely high
input im pedance ( 1000 Mfl) wh ich is
better than that provided by ma ny FET
voltmeters. The maximu m input voltage
ran ge is + IOV. A d ua l battery supply mu st
be used as indicated . Because of the in
te rnal characteristics of the amplifier, a
separate zero-adjust po tentio meter is
needed . With the input test lead s shorted
together, the pote ntiometer is adjus ted fo r
a zero voltage indication on the YOM or
ot her instrument with which the amplifie r
is being used.

Construction and Calibration
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Ladimer S. Nagurney WA3EEC/1
Department of Physics
Brown University
Providence RI 02912

A POWER SUPPL Y
FOR SMALL FM RIGS

"'!"' /1l1 .« " " 1' tim ,' hom e uiitl: tho [amil»

T he chie f disadvantage o f many small
F M rigs is the lack of a built-in ac

power su pply . The current drain of most lo w
power rigs is fairly low so a simple powe r
su pply can be built quit e cheaply out of
standa rd parts. This power sup ply ca n be
used as a base o n wh ich to rest the rig while
operating using ac power. While this supply
cannot power amplifiers, in mo st areas no
amplifiers are needed to work man y statio ns.
The batteries ca n be charged while using th is
su pply so the rig will alway s be read y fo r
portable use .

Circuit

The c ircu it used is a bridge recti fier and a
series regulator usi ng a 2N3055 transisto r.
The flag type 2N3055 will dissipate 3 V, W
without a heatsink , while the TO-3 type will
dissipate 5W withou t a heatsink . By keep ing
the dissipation below th ese levels heat sink
ing is not needed. The method used in this
supply is to put th e resistor R 1 in se ries with
the collecto r of the transistor. T hus the
resistor and not the transistor dissipates th e
power. With an gil resistor the transistor

dissip ation is about .3 W o n receiv e and
1.25W o n tran smit. permitting cool opera
tion.

The 1000 flF ca pac ito r in conjunctio n
wit h a transistor bet a o f abo ut 50 makes an
effective fi ltering of about 50,000 fl F. The
result is negligible ripple in th e millivolt
range when the supply is o pera ted at full
o utp ut.

Construction

The supply is mounted o n a piece o f perf
•

board in a gray hammertone minibo x . The,
to ggle switc hes and neon pilo t lamp s are
lo cated o n o ne end with the output cable',
line cord , and the fuse o n th e o ther end . The
board is mo unted upsid e down in the bo x
using brass screws and hex nuts.

All pa rts including the transformer are
mounted upon the c ircu it board. A negative
bus o f l a -gage wire runs along one side
almost the whole length of the board . The
layout is simi lar to th e schema tic .

Th e dropping resistor R I is mad e from
4-3 211 V, W resistors, although a 6.8 or 8.211

TO
RIG

l
'OOO llF
2 5 V

2N3055

RI
{SEE
TEXT!

390
IW

12 V

"

J 2

•

•

CHARGE

1/2 A-<o-<:r" c>--+- - -

Fig. 1. Power supply schemetic. L I, L2- neon pilot ligh t assem blies. R j c-see text Z I - zener
diode-Motorola 1N4 743 or Radio Shack.
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A vrew inside the
p ower s u p p l y
cabinet showing the
circ uit board.

5W resist or may be used if on hand. For rigs
other than the TR22 (the rig with which I
was working) the value for R I ma y be
calculated from the equation

Vs- Vout - .7V
R =

l xrn it
•

where
Vs = Voltage at capacitor
Vout = Output voltage
lxmt = Transmit current

For my supply th ere was 17V in and 12
out so 17-(12+.7)=4 .3V . The transmit cur
rent is Y2: A thus an SS1. resist or can he
used . Resistor dissipat ion is 2W while transis
tor dissipation on transmit is .5W. The actual
resistor value should be slightly less than the
one calculated. Note that whatever the case
the transistor is operated well within its
ratings.

The banana jacks on the rear of the
supply are used for testing other circuits
wilh the power supply. A short cable is used
to provide power for the TR 22.

The ca ble to the charge jack o n the TR 22
is made from a TV cheater co rd. Because the
TR 22 has an internal charger with-in. it only
needs IIOV ac to charge th e batteries. If
your rig does not have a built-i n charger, the
cabinet of the su pply is la rge enough to add
one.

The only precaution necessary before
working o n the po wer supply is to make sure
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the capacito rs are sho rted out. Although
there is a bleeder. with such high capacitance
values the tim e constant becomes large.
Some have sa id I 2V cannot kill . While this
may he true I st ill like to tak e some safety
precautions.

Although a Radio Shack zener was used •
a Mot orola I N4 743 will provide about
12.3V out instead of the 11 .5 I get with the
one in the supply . I have noticed no degrada
tion o f signal st rength o r loss of transmitter
power due to the low input voltage.

To test the supply do not connect the rig
to the output. A friend did this and a
shorted transistor drastically shortened the
life expectancy of his rig. A 240n 2W
resistor can simulate the TR22 on receive.
while a 24S1. lOW resistor can serve on
transmit. It's better to be sa fe than sorry.

Conclusion

This supply was built in Decemb er 1972.
It is used to monitor 94 simplex 24 hours a
day, seven days a week , in my home in
Providence. Even after opera ti ng for weeks
at a time there has been no failure and no
problems of any type. No hum is detected
o n the audio and the ripple is less than the
noise o n a laboratory quality meter. The
supply can be built for about S 15.00 and
makes a fine addition to any shack. See you
on th e air.

...WA3EEC/I
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John Risch W0FEV

A R A D IAT IN G
3508 Whispering Woods Drive
Florissant MO 63031

LOADING COIL
For SIFU adjustments ill the shack,

H O W would you like to have an effec
tive 80 meter antenna? If you would ,

but haven't th e sufficie nt space to put up a
"textbook" antenna , you should try this
one. The overall length is about 230 em and
it can be located inside your shac k or
o utdoo rs. It is effective. I've worked many
VE3 's from St. Louis, Missouri on 8 0 met ers
CW with report ed signal st rengths o f 7 and 8
using o nly 80 watt s input to a Heathkit
DX605. The cost is less than S5 and it can
be constructed in on e or two evenings. The
swr is less than 1.2 to I as indicated by a
Heathkit swr indicator HM-15 o ver the
whole port io n o f the 80 meter CW band ( by
adjusting taps).

After unsuccessfully trying to load up a
random wire ant enna o n 8 0 with a low swr
a nd no rf in the shack , I decided I needed
seo rneth ing else . A review o f available ant en
na manuals, handbo oks, e tc ., co nvinced me
there was no way except to use a half wave
wire or a dipole with quart er wave tuned
feeders. I sim ply do not have that much free
space at my QTH. not unless I erec ted a
tower in my front and back ya rd.

I was about to give up ever working 80
meters until I got interested in shortened
ante nnas. Mo st of th ese , however, required
ce nter (crit ica lly adju sted ) loading co ils or
co mplicated matching devices .

One that appealed to me was the Helix,
briefly described in the ARRL Handbook. It
is nothing more than o ne half wavelength of
wire. helical wound o n a long coil form and
o perated as a quarter wave vert ical again st
ground and fed with 52n coax .

The Handbook showed how an adjustable
loading coil co uld be used to change fre
quency . My thoughts were, why not co n
sider the whole helix as o ne co ntinuous
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linear loading co il, provide taps on it and
feed it directly without any external coils,
tuners, etc. That's what I did, and it worked.

Once you select the band you want to
build for (you should be able to build a
Helix for any band) you should consider
where it will he lo cated - indoo rs or out. If
indoors, naturally it won't have to be quite
as rugged and should be sma ll enough to
move co nveniently. You could use almo st
any material for the form - plastic , paper
tubes, wood dowels, etc ., as long as it suits
your need s and is co nsidered low-lo ss at the
rf frequencies you will be using.

I used card board (paper) mailing tubes as
th ey were readily available at the local
statio nery sto re. Mo st tu bes o f this type
have telescoping Lids. Both th e tube and the
slip-o ff lid had formed-in metal end caps.
Try to use this type o f tube if possible, as
they are easier to work with . The diameter
can be anywhere from about 4 - 7.5 ern and
the selectio n should be based on the band
th e antenna you are making will cover.
Naturally , forms for 75 or 80 meters should
be of a larger diamet er than a 40 meter one
to avoid cro wding the turns. Obtain as many
tubes as needed to make up the length of
form you want. If you use tho se with metal
ends, remove them with a small saw. Either
use the "necked down" end of one tube to
slip into the other tube or use a separate
piece o f smaller diameter tube to fasten
them together. Use Duco ceme nt, Elmer's
Glue o r any other good ceme nt to join the
tubes. Do a good job as it's difficult to
reglue them after they are wound.

Whatever type of form o r forms you
used. you should end up with o ne long form
200-250 cm long and about 7.5 cm diame-
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This particular model almost reaches the ceiling of
the shack. A wire capacity hat was added to

increase the effective heigh t and bring more rt
current up the coil .

ter (fo r 80 meters) with a metal end at each
end o nly . If open-end tubes are used you
will have to add so me so rt of mounting
brackets. The completed tube should be
thorou ghly saturated with Spar Varn ish or a
good grade of shellac. inside and o ut. I
poured varnish inside and rolled the tube
around while tilting it back and forth before
I glued it together. I would advise against
using paint as there may be some metallic
pigment in it which would affect the Q .

Prio r to actual winding, determ ine the
pitc h (number of turns per inch ) to use in
order to uniformly wind the coil to fill the
entire length of the tube . Leave a few em at
the bottom for possible additional turns 
discussed later. This is easy for those who
are excellent at math, but the rest of us will
have to use the fo rmula C = 1T d, where
circumference equals pi (use 3 . 14) times the
dia meter of the fo rm. You can calculate the
length of wire to use, or look it up in the
Handbook. You will need to wind one-half
wavelength of wire on the form. Since you
kno w the length of the windi ng space on

your form. this formula will te ll you ho w
much wire (in length) will be needed for one
turn . Divide this number into th e total
length of wire (40.84 me ters for the 80m
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ba nd) to see how many turns your coil
sho uld have.

For my 7.5 em diameter form it carne to
174 turns. Since it was 225 ern lo ng, it
required 1 turn each 1. 3 em. Use a metric
rule and mark the form at 1.3 em intervals.
Whe n you wind be sure that the wire crosses
each successive mark . It's all right if the
pitch varies a little ; it does not have to be
perfect. The best way to wind is to have
another person slo wly rotate the fo rm for
you . I used No. 16 AWG solid enamel wire,
but any suitable size could be used . It would
depend on the power you intend to use and
t he total number of turns. I suggest tha t you
not use anyt hing smaller than 16 AWG.

When you have wo und on about 90% of
the wire or about 160 turns, you should tap
every seco nd tum from then on. These taps
will be at the bottom of the ante nna and will
allow you to cover the entire band. Wind a
few ex tra turns (about 5 or so, at least ) to
compensate for any miscalculations. To
make the taps. scrape a few em of the
ena mel insulation from the wire, (bare wire
could be used if available) and twist a loop
in it and solder before co ntinuing to wind.
After you have comp leted the wi nding, it
can be terminated by drilling two ho les
through the for m and threading the wire
t hrough each .

The completed coil should be given
several coats of varnish or o ther lo w loss
rna terial to ho ld the turns in place. If you
are going to use it outdoors, then additional
weather proofing measures are necessary
(coat wi th clear epoxy, etc.).

Mount on a suitable wood or plastic base.
A 20 x 20 em piece of plywood is satisfac
tory. Either run screws up fro m the bottom
into nuts solde red to the bottom metal end
cap or use several sma ll " L" brackets. Mount
a female coax connector to this base also
wit h "L" brackets. Solder the free end of
the co il to the center co nductor of the coax
connector alo ng with a short length of
flexible wire equipped wit h an alligator clip
for reaching the taps. Mount a bind ing post
on the mounting base and co nnec t it to the
coax shield for grounding.

A capactive hat can be a metal disk about
30 ern in diame ter or wire radials (No.
10 -1 2 AWG solid wire) abo ut 30 em long.
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IC SPECIALS

52.50
5 M Hz crys tal miniature size w /wlre leads

55 M inimu m Order. Visit" us when in Sr. L ouis.
Please include sufficien t postage.

Stereo A mp. 2 watt per chan nel dual in-fi ne
package w/da ta S2.00

Clock Ch ip , Na tional 5314 12/24 hr 4 or 6
dig it 24 pin pkg w /data S12.95

22 Pin PC card socket 0 .156 spacing S .50
WE T ouch T one Pad 12 butto n new S19. 50

LED READO UTS
Fig. A MAN·1 Style wi th d iffused segm ents fo r

improved visabihtv S2.75

Fig. B MAN ·' Style $2.75
Giant 0.6 in . lEO simi lar to
Fig. B S3.95

Single LE O lamp, red o r clear , please spec i fy .

5.35 each. 3 tor 51.00

F ig. A

GATEWAY
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS. MISSOURI 63130

13141 427-6116

10 position d ecimal $2.50
10 positio n BCD & compI.

$3.75
E n d Pla tes (per pair) 7 8

$1.0 0
Divider p la tes $1.25 -H~

THUM BWHEEl SWITCHES
STANDARD SIZE - 0 .5 x 2. 125 x 1.78
10 position dec imal $3.00
10 positi on BCD & compl. S4.00
End Pl ates (pe r pair ) S1.45

MINIA TURE SIZE - 0 .312 x 1.3 x 1.3

IC SOCKETS

14 pin so lder $.50 w ire wrap $,55
16 Pin solder $.55 Wire wrap $.60
24 pin wire w rap $1.20
28 pin wi re wrap $1.30
BUY 10 & DEOUCT 10%

Solder th e disk to the metal end cap or
mount with sma ll " L" brackets a nd connect
to the top of the coil . If you use wire,
simply poke them through one side of the
form out the o ther side . Use about 6 o r 8
pieces and solder th em wh ere they cross at
the center. Then fo rm a circle of st iff solid
wire arou nd the ends of them a nd solder to
fo rm a co mp lete lo op or halo with spikes.

Tune-up is st ra igh tfo rward . Try loading it
up with reduced power fir st at the low e nd
o f the band. Use some sort of reflected
power or SW T indicator and check the load
ing. Soon you will find which tap to use fo r
the low end of the band ; then move up a nd
repeat the procedure . If suita ble loading at
full power for your rig and low swr cannot
be o bta ined, you may have to add more
turns or u nwind some from the bottom and
add mo re taps.

As this a nte nna is used as a q uarter wave
vertical , it mu st be operate d against gro und.
I used a single 200 em gro und rod driven in
the ground outside the window o f my shack
a nd used a length of copper braid to th e
grou nd termi nal o n the a nte nna .

I imagine that an ante nna of this ty pe
would work very well o utside with a set of
full size radials. I also imagine thal a 20 or
40 meter antenna would work eq ually well.
Using similar co nstructio n techniq ues a mu l
t iboard a nte nna fo rm could be asse mbled in
a few hours .

. . .W(!FEV

The base is a p iece of p lywood with a coax
con nector a ttached for easy disassembly .
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NOW READY WITH YAESU EQUIPMENT
TO SERVE THE NORTHEASTERN AREA.
See all the Great Yaesu Equipment in stock at ...

185 W. Main St. Amsterdam, NY 12010 Tel. (5181 842-8350
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Alfred F. Stahler W6AGX
5521 Big Oak Drive
San Jose CA 95 129

PEAK/NOTCH

IC AUDIO FILTER

O perat io nal amp lifiers such as th e 709
and 74 1 have mad e it possible for the

amateur bu ilder to co nstruct CW aud io
filters that have excelle nt charac teris t ics.
Ho wever, ty pically , these o perat io nal amp li
fie rs requ ire a dual power sup ply, i. e., +9V.
mo st ama teur equipme nt is design ed to
o perate from a single power supply , +1 2 for
exa mple. Motorola has recently o ffe red a

" mo no lit hic quad single su pply op erational
a mp lifie r, " the MC3401 P. Detailed specifica
t io ns are described in their Bulletin No. DS
9 191. It is essentially 4 internally co mpen
sated operational amplifie rs in a single 14
pin TO-11 6 package. The power su pply is +
o nly; +5 to +25V.

Motorola's Bulletin describ es severa l pos
sible uses for thi s chip. The unit that I

ox.

C 62K
.004 7

C
lOOKox . \1 .004 7

n

•3 62K 6 IQQK e

V ~
9

V
120K BAND - 120K lOOK

PASS

' 9V
lOOK

' 9 V lOOK ' 9V

1·
01 4

1.10 ~ 9V -=-
lOO K NOTCH

~7lOOK VN PUT 12' 9 V

Fig. 1. Schema tic of the peak/n otch a udio fil ter
using th e MC3401P.

700 900

OR "3001(=~~630K

11 9 0 K

200 300 400 500
FRE QU EN CY- Hz

IN PUT . 2 0 VOLTS RM::;S,-_In .2 2
::li: .20
~

In .1B
!J .1 6

>
0 .1'
~ .12

"Q. .10
~ .OB
o .0 6
~
w .0 4

~ .0 2
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IQQ

Fig. 2. Measured characteristics of the bandpass
fUter using different values a t Qx R.

Fig. 3 . Key ed wavefo rm, QxR =3 00 K. Horiz. =20
msectcm.
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Fig. 5. Keyed waveform , QxR = 1190K. H oriz , =
20 m seclcm.

Fig. 4. Keyed waveform, QxR = 630K. Horiz . = 20
m seclcm .

900

filter

700

QR· 3001<--~'

6301< - --<

200 300 4 00 500
FREOUEN CY· Hz

INPUT
,2 0 VOLTS
RMS

.2 2

.20
.18
.1 .

.1 '
.1 2
.10

.0 8

.0 .

.0 '
.02

0'0~0;c----""'c;-~,*",..--,,*,=""-...L""':-'c~

Fig. 6. Measured characteristics of the n otch
using different values at QxR.

constructed is a peak and/or notched CW
audio filt er. The single supply makes it
part icular ly attractive to arna teurs wit h re
ceivers using only o ne supply .

Fig. I , shows the schema tic diagram of
the filter. The center frequency of the
bandpass or band reject is determined by R
and C.

CU STOM SYSTEMS
KITS . ACCESSORIES

I

Ca ll or write Mr . Armand D " Bouchard
ALDEN ELECTRONIC & IMPULSE

RECORDING EQUIPMENT CO. INC.
Washington St.,-Westboro, Mass. 6158 1

61/ -366-885 1

FM Schematic Digest
A COL LECTI ON OF

MOTOROLA SCHEMATICS
Alignment, Crystal , and Technical Notes

covering 1947·1960
136 pages 11 y," x 17" ppd $6.50

S. Walt
Box 535

Lexington, MA 02173

EXPERIMENTING IN FACSI M ILE?
Thl' I..adi ng m llnu faclurn o f 18" Ia csimtle Wl'a t h l'l

chart recorders is in th e process o f converting an e x istin g
n et .....ork fo r fu ll y a utoma ted w('ath er c har t transmission.
This co nversio n will make av ailable a n umb er o f USof'd 18"
weather map recorders id eally suit e d for use by a nyon e
in t e res ted in e xpenmentme wi t h fa csimill' .

They includ" t h e recording head. all necessary e iee
tronies including au to ma t ic star t , phaw and sto p c ircuits.
Opl'rating at sp ....d s o f 60. 90 o r 120 rpm (dl'pl'nding on
model) , lhes., reco rdt"rs . w it h su itab l.. rt'cei~·t't and FSK
('on n "rh'r, can be used to monitor radio w ...athe r Cha r t
broadcasts from sta tions tocat..d around thp world o r
mod ifi ...d to iI~~t>pt press " 'VII' pho-o transmissions o r
m oditted t o rl' ~l' i> · ... transmissions f rom orb iti n~ w("alhe r
satellites.

Th{"",' re{"ord ers an' a vai lable st r id ly o n It firsl -{'ome .
firsl-s... rved b asis.

MORE RANGE .••
with NO NOISE

ELI MINATE IGNITION NOISE
ELECTRO· SHIELD ~

-;:;;-;:~yO:-=,UR ENGINE
FROM
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BANDPASS .v COMMUNICATIONS
HAL 10·1 REPEATER IDENTIFIER

Circuit board wired & tested $75.00
With rack w/cebinet $115.00
TTL logic. Power line frequency cou nter fo r 3
minute or less timing and cont ro l. Easily re
progra mmable diode ROM uses only 27 d iodes
(depending on call ) t o send DE " any call". Low
impedance audio w ith volume and tone cont ro l.
All c ircu it ry including PS on sm al l G 10 glass PC
board. Write for full details. HAL COMMUNI·
CATIONS, Box 365L. Urbana I L 6 1801

Fig. 7. Full size pc board layou t (foil side) for the
peak/n otch filter.

For the unit shown R = 62 K and C =
.0047 pF. which yields a center frequency of
540 Hz. The actual unit peaked /no tched at
545 Hz. The measured perfo rmance of the
peak ing filt er is sh own in Fig. 2. The
variat ions in bandwidth are achieved by
varying the two resisto rs marked QxR. If
these two resisto rs were grouped togeth er,
o ne could achieve variable bandwid th with

.. ••• II m ll" t for 1I1I}'OrM". . .
UI' InI!: a n 1Il"'pt"nslu·
Il"('l';u·r or II "id"ba.nd
I r II n "(""h',, r fin o u r
cr.... ded C\\ ba.nll ,,-'·

{13 Magazine I"' repord

Our Q·BOl( ..diD t~ I" ' OIlU''': lIondwidlh CONTINUOUS LY VARIAIILE ' mm
30 Hz (1lmOSl lOO. , hoop", ' h an most . ....!l lo 2 kHz, Ac,i... filto' Ino coilol. No
intO" ;"" loss. No! I brood_ . RUdV to plug inlo ...NY ,,,,,, Ix,,,,, , 0.-.... phonoo
...... I. ."k, . "'1'. Full " ' U"'C1'o .... In u..~. Plug ono inlo V"" root.
1OdIv' •.. OnIv S17.95 , SI IItWp,*", in U.s. I....,.. Solos Tex in CII.I 10....,
fI'll>..-Y'-k g.o...._ . SEND f OR FREE LITER"'TURE APII O TEST REPORTS.

AUTEI ~~,e:~:-=.:?~
o nl y o ne central kno b. The gain o f the
circuit is nearl y un ity but it can be varied as
described in the Moto ro la Bulletin ,

The 6 db bandwidth of the sharp est filter
tested was 66 Hz. Figures 3, 4 and 5 show
the keyed waveform o f the three bandwidths
sho wn in Fig. 2. The key ed wavefo rm is
clea n and sharp with rise and fall times
det ermin ed by the fi lt er bandwid th .

The notc h characterisitcs o f t his fil ter are
sho wn in Fig. 6. The gain o f the filter
o utside the no tch area is clo se to unity , A
single pole dou ble throw switch can be used
to switch from bandpass to band reject,
depending o n the nature of the received
signal. For examp le . bandpass would be best
fo r CW whil e band reject cou ld elim inate an
undesired CW signal near a single side band
signal wit hout destroying th e info rmat io n
co ntent of the SSB signal.

Fig. 7, gives a full size tem plate , foil side,
fo r a printed circu it board . T he price of the
MC340 I P o perational am plifie r is near a
dollar. truly a bargain for such imp ressive
performance .

The inp u t capaci tor is at the top riqht in th is ph oto. . ..W6AGX
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SEND FOR NEW
'''73* CATALOG

•

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46. Saddle Brook, N.J.07662
Phone (20 1} 489·9000

With $228accessories . . .

6 Meters -Excellent Condition!
Motorola
Special Model
X71GJT-1190B,
12 volt transistor powered
mobile in 15" case. 100 walls.
2 Freq. transmit and 3 Ireq.
receive capability.
2 Freq. Tx. and 2 Ireq. Rx. on
40-50 MHz. range; a separate
Rx. Iront end allows a 3rd Rx.
Ireq. on 30-40 MHz.

The General Electric

personal pocket
voice receiver
with sel-call

• Fully transistorized , 100% solid-state for
the ultimate in reliability and perform
ance.

• Selective signaling options provide for in
dividual messages both inside and out
side of bUildings.

• Operates in full compliance with Part 15
of the FCC rules.

72

150-162 MHz. 162-174 MHz
Specify Frequency Range When Ordering .

$ 7 8 less reeds

(Charger included with nickel-cadmium
model)

With new S68
mercury battery . . .

Ask about low band models.

73 MAGAZINE



Ronald Ives
2075 Harvard Sr.
Palo Alto CA 94306

PO ER FAILURE

PROTECTION

Protect YOllr QTII f ro m Iii " En ergy Crisis!

P ower interruptions in heavily-loaded
and densely-p opula ted areas are sel

dom simple on-off phenome na. In many resi
den tial areas if the power goes off for more
than a few seconds it may take hours to re·
store complete service, even though the initial
cause of the outage is corrected promptly .
Because of the dependency of o ur mode rn
cult ure on elec trica l power, ext ended out
ages can paralyze large areas, stopping every
thing from traffic lights to electric can
openers.

This ex tension of simp le ou tages is
brought about by the non-linea rity of many
elec trica l devices. Their start ing current is
many times greater than their running cur
rent. Many motors, for example, have
starting currents from three to ten times
their fu ll-load running curren t. Lamps,
similarly, and non linear having a cold resis
tance of from one fift h to one tenth their
hot resistance.

In consequence of these charac teris t ically
heavy start ing currents, if the power fails in
a heavily-loaded area perhaps d ue to sys
temic overload, rest oration of the power is
likely to impose an immediate load several
t imes greater than it was at the moment of
interruption . This is likely to precipitate
another outage beginning a vicious cy cle
which can only be broken by sec tionalizing
the load s at the powe r house or at so me

NOVEMBER 19 73

convenient substation. Su ch repeated out
ages have occurred several times duri ng the
past few years in a number of our larger
cit ies.

Remedial measures

When the power fails fo r any reason a
recurrence of the failure on restoration of
the power can be preven ted if all po wer
users turn off all heavy loads imm ediately .
When the power has been rest ored the heavy
loads can be turned on again , one by one,
without imp osing too great a starting load
on the sys tem. This simple instru ction is
much easier to give than to fo llow.

Automatic shutoffs

Because most power outages occur at odd
times wh en "the man who knows what to
do" is at work , out for a beer, or otherwise
unavailab le, so me sort of automatic shutoff

I
I
I 0 0

r
S WITC H

I

~ r
r
r LOAO

I ALARM

LIHE lP9.
RELAY

r

Fig. 1. Circuit of automatic sh u to ff.
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for heavy loads such as deep-freeze, air
conditione rs, elec t ric ovens , etc. , is desirable.
Most fort unate ly, such devices are relatively

simple and not too costly , even for loads o f
up to 2S amperes (or more) .

Circu it of o ne smooth ly-wor king auto
mat ic shutoff which effec t ively disconnects
the lo ad from the line whenever the power
fails , and which does not reconnect it when
the power is restored , is shown in Fig. 1.
This is one form of the self-ho lding relay
circ uit.

In o pera tio n with the power on the load
is not connected unt il the switc h is closed ,
and the push butt on momentarily depressed .
Th is energizes the re lay, connecting the load
th ro ugh the upper armature contact. and
con necting the coil to the h igh side of the
line through the lo wer ar ma ture contac t.
Opening the switch turns the load off.

If the power fails the relay armature
releases, di sconnecting both the load and the
relay coi l from the line. and putting the
alarm in circuit. T his can be anything from a
neon lamp to a raucous ac buzzer. When the
po wer is rest ored the alarm is energized. but
the load is not. Depressing the push butt on
momentarily reconnects the load to the line
and deactivates the alarm so that the load
o pe ra tes normally unt il ei the r it is shut off
o r the power fa ils aga in .

Higher power shu to ff

Many relatively large lelect rical load s such
as building air-condit ioners, ca nnot be
started merely by connect ing them ac ross
the line, but mu st be run up to speed by use

SWITC H
I

. S P. 8 . I
T T VARI AC

'" RELAY ALARM
LOAD

T

•>- "-__ SWITCH CLOS[ S .. . ..

( ,. . . .~R'A C n l[Q1J
CA'" 0 .. II[AR OF VAII"Il, C

Fig. 2. Au tomatic disconnect for Variac s tarters.
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of a control box or Variac. If the power is
interrupted while they are running, and then
rest ored , they tend to ei ther pop the break
ers , or to run at half speed and high heat
eventually damaging the moto rs. The y must
be started eac h time from Variac ze ro.

Although some of the more modern
air-conditioners have an automatic starter
which gradually speeds up the motors when
the po wer is applied keeping the current
drain from the line within safe limits at all
times, many sys tems no w in usc do not ha ve
this co nvenience and need pro tect ion in
event o f power failure . Circuit of an auto
matic disconnect so tha t the Variac must be
returned to zero before the system can be
started or restarted, is shown in Fig. 2.

Here we aga in use a self-holding relay in
conjunc tion with a push button and a
Microswit ch con t ro lled by a ca m o n the
Variac sha ft. When the Variac is set at zero,
and only then, the pushbutton is connec te d
to the line so that it can close the relay
circuit. Once this is dosed it is self-ho lding
and the Variac is energized so that the motor
can be run up to speed by the Variac
con trol.

If the power fa ils, the relay releases,
di sconnecting itse lf, the Variac, and any load
co ntrolled by it from the line: and con nec
ting the alarm. When the power is restored
the alarm is energized, but the load cannot
be reenergized until the Variac is set to zero
wh ich closes the Microswitch so that the
push butto n is operative. T he alarm auto
matically reminds the operator to either turn
off th e switch or to comple te the sta rt ing
cycle .

Construction and workmanship

Bo th of the devices here outlined are
of a safety, or "insurance", nature. In
conseq uence, t hey should be built with
co nside rable care using compone nts chosen
with an adequate margin of safe ty. Layout
should be chosen fo r maximu m convenience
of operation and const ruction be such that
checking and ma in tenance are easy. Local
elect rica l codes should be followed as closely
as possible. If the local code does not cover,
" due diligence" will be demo nst ra ted if you
follow the Nat iona l Elec trica l Code.

. . . Ro nald lves
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160m ANTENNA

COUPLER

Donald C. Mead W2LT
235 South Irving Street
Ridgewood NJ 07450

Wurk OX Oil /(,11/11 ioith a 2 me ter [",ani

Fig. 1. An antenna is equivalen t to a tu ned circuit.

Enough theory! Let 's get down to the
nitty-gritty of practical circuits . And how
simple it is! All that's required is o ne coil,
two all igator clips and a n rf current indica
ting device. T he latt er may be an rf am
me ter, say 0 - 30A or so, or can be a co uple

outside the shack somewhere. If you have
more than one antenna , you ca n connect the
feed lines together. The more the merrier
and the more capaci ta nce to ground. In the
case of coax-fed a ntennas, connect t he shield
to the ce nter conductor a nd treat it as one
wire .

In order to get rf into our newly discov
ered antenna circuit , we must so lve the
problem of matching a lo w im pedance t ra ns
mitter to a high impedance anten na . This
turns out to be no prob lem at all if we take
advantage of the fac t tha t the inductan ce o f
the ante nna circuit is available in th e shack.
Although we co uld wind a low impedan ce
lin k o n the antenna coil, it turn s o ut to be
far easier to le t the t ra nsmitter share part o f
the antenna inductance, using the principle
of the autotransformer. That is, in the same
way you can tap off a small voltage from a
large voltage, using a resist ive voltage divider,
you ca n tap off a small imped an ce fr om a
large impedance using an induc tive imped 
ance d ivider.

=
_ . __ ' __ L

~ T' ~ T'" ~ T'

I I I0=

O ne-Sixty ! Aw, come o n , ma n , t hat 's de.
No , I' ve never tried it. After all, who

has a back yard big enough for a dipole that
big!"

Doubters, rejo ice and ta ke heart. It is
possible to give off good vibra tions from a
teeny wire o n top band , if you kn ow how.
First, you must overco me the wavelength
gap . That is, th ink positively and accep t t he
fact that a n antenna doesn 't have to be
self-resonant. Seems like we've been brain
washed to the point where anten na means a
half wave ce nter-fed dipole. Look at it t his
way : an antenna wire can be simply o ne
plate in th e capacitor o f a parallel-tun ed
circuit. The o ther plate, as you can probably
guess, is earth ground . Add a coil to resonate
with the capacita nce and you have a radia
ting system. Figu re I shows the derivation,
ste p-by-s tep .

As every Novice knows, the circ ulat ing
curre n t in a parrale l- resonant circuit is ma xi
mum at resonance. He also kn ows th at the
more r f current in a conductor, the stronge r
the field around it. T hus, if you build a giant
parallel-resonant circuit, say 30m or more
in diameter, and pump rf through it , so me o f
the rf will leak off and cause a desirable
d ist urb ance in a receiver a surprising dista nce
a way. If you tune the circu it to t he sa me
frequency as the pump (the transmitt er)
current a nd fie ld st rengt h are grea test.

As mentioned earlier , o ne capacito r plate
is eart h ground. The o ther plate is a ny
metallic object spaced a nd insulated from
grou nd. It can be a coax-fed doublet , a
two-meter bea m or just about any imag
inable ae rial adorn me nt you' re usi ng on the
o ther bands .. . just he sure it isn't grou nded
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PHONE ORDERS
NOW ACCEPTED FOR

1 DAY C.O.D. SHIPMENT
ON All OUR

PRE-AMPS
AND SOME OF OUR

CONVERTERS
AND

FREOUENCY SYNTHESIZERS
If you n~~ ala..... neise pre- amp in a hUrry for communi.
cat ions or inst rumentat ion, we can f ill your order custo m
tuned to any frequency from 5 MHz. to 475 MHz. within
24 hours by air mail or specia l del i~ e ry . All you pay is
our res ular 10..... pri ce plus C.O. D. shipping cha rges . This
rush seretce is al so ava ilab le on some of our stock con
veners and frequency synth~iltrs. To place an order or
for information on any of our products call us between
q A.M. and 4 P.M., Monday lhru Thursdily exce pt holidays
(no collec t ca lls plu sel. If line is buW keep trying.

PHONE: 212-468-2720

o f pilot lamps wired in para llel to share t he
current.

Figure 2 shows the lash-u p. For operat io n
o n t he 1.8 - 2.0 Mll z band . t he wind ing
sh ould be a t least Scm in d iameter . about 13
cm long (t he b igger the coi l, the better) a nd
have about 40 or 50 turns of bare o r tinn ed
copper wi re . About an y o ld co il will d o . If
you can ' 1 f in d o ne in su rplus, wind it
yourself.

Setting the taps o n t he coil is largely a
matter of cu t-and -t ry. The thing to keep in
mind is that the position o f the bott om tap
contro ls the coupling bet wee n the antenna
and the transmitt er : t he u pper tap co ntrols
the resonance of the antenna . Although you
ca n d o the whole thing b y trial and error ,
having a VSWf meter in the coa x line between
the transm itt er and the coil makes life
sim pler. If y ou have a grid -dip me te r as well,
it's a real breeze.

With t est eq uip me nt , proceed as follows :
I . Connect the bottom o f the co il 10

ground . This can be the plumbing in you r
house . a gro und rod o r whatever you use
for a normal grou nd connection.
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2. Con nec t a ju m per fr om the o u tsid e plug
shell o f the co ax line of your antenna to
the cen ter pin o f th e plug. Connect the
shell to an alligat or cl ip connected to the
30th turn from the bottom of the co il.

3. Couple a grid-dipper , tuned to 1.8 MHz,
to th e co il. Adju st the top tap by
selecting a greater or lesser numb er of
turns with the alligator clip until reso
nance is achieved .

4. Co nnec t the coax o u tsid e braid o n the
line fro m your transmitt er to th e bottom
of the co il (ground) . Connect the center
condu ctor to the l Oth turn o f the co il ,
using an alliga to r clip .

5 . Turn o n the transmitt er (t uned to a
vacant fr equen cy) and adjust the bottom
tap and the transmitter loading co nt ro l
for min imum reflected power . Be su re
you d on 't exceed the maximum t ransmit
ter po wer inpu t for your geogra phica l
area.

6. Readjust both taps until y o u have maxi
mum an te n na curren t and minimum re
flected power.

~
~-j A '-t:U=S TO~r ANT.

tC===::J~_{AMMETERTOTRANSMITTER

Fig. 2. The tu ning system.

With no test eq ui p men t, si mp ly adjust
hath taps and th e tran smitter loading co n
trol until you get maximum antenna cu rrent
for any pa rticular val ue of plate curre n t.

High rf voltages a re present in the circ uit
und er key-down cond it ions, even with
moderate tran sm itting power. Therefore,
play it sa fe and do all your adjust ing with
the key up .

If you are a newcomer to 160 . be su re to
cheek the regu la tio ns on su b-ba nd frequen
cies available and the maximum daytime and
nighttime input power restrictions that ap
ply to your sta te.

So. co me o n in and join the fu n. 160 is
o pe n to both phone (mostly SSB) and CWo
Even the most jaded DX-chaser will get a
real kick ou t of working across the Atlanti c
when th e signals start po u ring in o n th ose
cold winter night s.

. . .W2LT
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THE HT120:
ONE UP ON
MOTOROLA

Tlie relationship of the hand
uni ts with th e silver dollar at
th e righ t is one of size com
parison only.

Owning the very latest in Handi Talk ies
had always been the apex of many

FMer's ambitions. I myself have looked o n,
green with envy . as o ne o f my buddies
showed me his new six channe l five watt
HT 220 ; but the price sto pped me dead . Well ,
if y ou are n' t rich, but are the ty pe who likes
to be the first on you r blo ck with a new
goodie, try this on for size : An H'F with one
watt output (minimum), receiver rat ed at
.3.35IJV for 20 db quieting , Private Line, six
channels, and eve n Tou chtone, all in a box
the size o f an overgrown package of cigare ttes
and costing less than S200! I should have
you hooked, so read on .

Recently HT 220s seem to be sho wing up
every where.

It should be no ted that the circuit boards
that form the heart of these units are not
always perfect , but whatever the problem
they can usually be fix ed. As an example,
the circuit boards are constructed without
trimming each component lead individually
as it is installed. At the end of the produc
tion line a saw is used to trim all the leads
simultaneously . Occassionally the saw takes
a nip o ut of the board itself, forcing quality
contro l to rejec t it. On others, a small w ire
jum per o r compone nt may have been install 
ed o n the rear of the board to c ircumvent a
board problem; and although the board may

NOVEM BER 1973

Richard W. McKay K6VGP
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have bee n removed from a working and
tested unit. Motorola, tightening their
quality contro l, will no longer allow these
jumpers in unit s o ffered fo r sale.

In these cases the unit is disassembled and
Spe ct ronics acquires the co mpleted circ uit
bo ards for resale to ama teurs. With a co m
plete HT 220 board , new case , parts, con
trols, hardware and th e ma nual, you can
come pretty close to rolli ng your own.

The basic HT220 is a compact single
frequency version, ra ted at 1.8 watts ou tput.
Slightly larger housings make available such
o ptions as a 5 watt output deck (capable of
up to 10 watts), Private Line, two, four o r
six freq uency capability , and even Touch
to ne ; or varying combinatio ns of all o f these.

By th e time I was aware of all of this, I
had already completely remade my HT 220,
and since the HT220 with all t he addit io ns
o f my HT200 would be close to the same
size, I decided to hang on to my HT200
until I could acquire a radio that would
represent a significant reduction in size .

Thus, I was qui te hap py until one nigh t 1t
SAROC in Las Vegas. While I was wandering
aro u nd , I managed to stumble into a
Motorola HT IOO. That 's th e little critte r
about half the size of th e IIT 220 , but rated
at only 100 mill iwatts outp ut. I had once
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The upper left cor
ner of th is picture
shows the stock
M otorola PL deck,
which slip s in to the
niche in the back of
the unit. In the low
er r ight corner is the
PL ree d plug.

considered the HTlOO , but thought the
power output too low for reliable coverage.
As the little gadget was discussed it was
plugged into a wattmeter and checked out at
1.8 walts!

Well that took a little ex plaining. It seems
that the HT 220 and the HTI00 share the
same circuit board. The only real difference
is that in the HTI 00 the final out put
transistor is eliminated and th e driver is
matched to the antenna fo r 100 milliwatts
output. In addition, a higher imp edance
speaker is installed to lower the battery
drain and a much smaller battery is installed,
form fitting the case at the rear of th e circ uit
board rather than below it. In this case the
HT220 board had been installed in the
HTIOO housing and presto , the birth of the
HTI 20 (HTl 20 is my own personal designa
tion for the unit. ), a 1.8 walt HT I00.

There is o f co urse an o bvious fly in the
ointment. Motorola portables are designed
with an eight hour 5-5-90 duty cycle (5%
transmit , 5% receive, and 90%standby). This
is Motorola 's criteria for choosing the
battery size fo r a particular model. In the
case of the standard sized HT220 this
requires a 225 rnA batt ery . So considering
the HTI 00 uses a 70 rnA batt ery , the
apparent normal duty cycle of the HTl 20
would be 2% hours at 1.8 watts. In pract ice,
however, I have found that I have been able
to use the unit for more than a full day by
carefully choosing my words, not being long
winded, and by detuning the radio to o ne
watt output , thus furth er reducing the
battery drain. More about that lat er.
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Well, I had to have one . Of course I
needed built in PL and mult i-channel capa
bilit y , but I was sure tha t I could do that , so
I ordered aU the part s. I then acquired the
manuals fo r both the HTI 00 (Motorola part
#68 P81065A25 -A , a nd t h e HT 200
(Motorola part #68P81 059A20·B).

A no te on crystal ordering. Don't be too
concerned with an improper receiver i-f
crysta l fo r the 146-148 MHz range. Different
i-f crystals are specified to prevent a har
monic from interfe ring with th e intended
receive channel. Although my unit does have
the wrong crysta l fo r the 146-148 MHz
range ( 16.8 MHz), 1 have encou ntered next
to no difficulty. 1 am curre ntly receiving on
146.61, 146.64, 146 .82,146.94 ,1 4 7.3 3 and
147.36 . Of aU of these frequencies the only
o ne I have encountered any problem with
was 147.33, on whic h I fou nd a slight
harmonic carrier a bit off channel; but it was
so low in level that it was just barely
detectible.

After installing the crystals that I could in
their stock lo cations, I used the exploded
view o f the unit in the HTI 00 manual to
assemble it. Then referring be tween the
HTI 00 and the HT 220 manuals I connected
the va rious color coded leads to the fre
que ncy control switch, volume contro l, PTT
switch and the battery case. I fo und a parcel
of wires that had been connec ted to the PL
board in the HT 220 installat ion ; I cut these
off as close to the board as possible.

Ncx t it was necessary to remove the
spring co ntacto r that joins th e coax o utput
to the ante nna on the matching case half ,
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If you take care, all those crystals can be
sandwiched in to the unit.

since they are in different spots in the
HT220 and the 1IT1 00 . There was o ne hole
in the board in the correct place, and I
drilled another to rna te with the bollom half
of the spring contactor. I then rerouted the
coax and connected it to the spring co ntact,
with the sh ield to gro und (t he metal case
near the frequency switch). Nex t I con
nected R40 (t he internal squelch co nt rol) to
it's co rrespo nding wires . After checking the
"'A" line with a YOM to ground to insure a
reasonable chance of having no problems , I
connected 14V de and turned it on for the
smo ke test. The first go od sign was squelch
noise.

It took very little tuning to get the
receiver to better than it's rated .35mV fo r
20 db quieting. The transmitter was just as
easy . Consideri ng the transmit time neces
sa ry for tuning , doing so o n the batt ery
could prove harm ful. I would recommend a
regulated current limited bench supply
capable of 14V at 500 rnA, such as the
Heath II' 27 .

The tuneup procedure was very stra ight
forward. and I did not find it necessary to
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add any padding capacitors to the unit. If
you cannot tune to the factory specifica
tio ns, refer to the manual fo r the va lue
differences between the " H" capacitors
(150.8-1 74 MHz) and the "L" capacitors
( 136-150 .8 MHz) and add about 60% of the
difference to the bottom o f th e board in the
troublesome circuit and retune. I recommend
60% of the difference to o ptimize tuning in
the 145-147 Mllz range.

The largest cautio n in the tuning pro
cedure is the current drain on transmit. I
initially tuned my unit up o n a bench supply
without monitori ng current drain. I was able
to obtain three wa tts outpu t, but fou nd la ter
that I was drawing in excess o f 500 rnA.
Here again monitoring the tun eup on a
current regulated supply will prevent many
problems and save a lot of time. I found that
even tuned to the rated 1.8 watt s the current
could range fro m 3 10 rn A to about 500 rnA.

I then correctl y tuned the radio to 1.8
watts and 3 10 rnA current drain . and co n
nected it to the m-ead battery . The battery
proved capable of supplyi ng the load , but it
was obvio us from the voltage drop that the
battery cou ldn't handle this ty pe of use over
the long run. If you find 1.8-2.0 walls
essential, th e 1IT120 will relu ctantly provide
it for short transmit period s. I chose, how
ever, to reduce the output to on e watt , and
through careful tuning and retuning o f
LI07, 10 9, III and 11 2, I was able to
minimize the current drain to 230mA. This
will greatly increase the length of ta lk t ime
ava tlable , and the time bet ween replacement
o f the bat tery. Best of all it means th at the
output o f my 1IT1 20 is less than 3 db worse
than the sta ndard IIT220 , and yet, 10 db
belt er than the flTI 00, in the same size
package - to me a reasonable compromize.

Nex t I decided to tackle the multi
cha nnel problem. I wanted to try fo r six
cha nnels. The IIT220 board makes the job
an easy o ne, since all that is required to add
cha nnels is a crystal. a resistor, and a coil. I
o bta ined the six channel switch, and in
stalled it in the " squelch o n/off/F I-F2
switch" positio n. Since my unit was a sto ck
two frequ ency unit , I wired the first two
switch positions to the circuitry already o n
the board. For the o ther crystal positions
refer to the picture.

79



I fi rsl uuuchcd the load resisto r direc tly
to th e 11'JJ s of th e crysta l. I the n soldered
the crysta l to a conve nient tra nsformer can
to achieve both a mechanical mo unting and
an electrical ground . You will fi nd ma ny
small spaces betwee n the components o n the
board and the case where chry stals ca n be
placed o n their sides and not interfere with
asse mbly of the un it. I must cau tion you
though , to use the most deli cate soldering
technique you can master. It is extremely
easy to break the crysta l within the case with
even moderate heat. Next , I bent one lead of
the crystal around and so ldered it directly to
it's case. I then attached a teflon wire to the
remaining crystal lead and routed it to the
co il; the other lead of th e coil being co n
nected to the frequency switch. I placed two
coils horizontally , o ne adjacent to the t wo
stock receive crystals and the o ther cez to
the bo ttom of the unit. The remainder of
the coils were placed in whatever holes I
could find; pri marily near the volume and
frequency switch contro ls.

At this point you migh t wonder why I
mounted the crysta ls and coils in th e manner
described and neglected that " chasm" be
tween the frequ ency swi tc h and the case.
Looking again at the pictures you will find
that this is wh ere the subminiat ure reed for
the Private Line oscillato r mount s. If Private
Line is not a necessity o n your radio , I
would indeed suggest th is as an excelle nt
place to mount both crystals and co ils.
Perhaps I should me ntion here tha t crystal
lead length appears to be no problem.
Several of my crysta ls are as far as they can
get fro m the osc il lator, and I have fou nd no
problem with them oscillat ing or getting
them o n channel.

To make the job mo re pro fessio nal, I
removed the stock two frequency escutch
eon and took it to my jeweler. He was abl e
to turn the plate over, elongate the holes to
accomodate the volume and frequen cy
switc h shafts (the holes are sligh tly off
center), and re-engrave it with vol{off, Fl
through F6, and my call. Although this cost
$7, 1 thought it worthwhile in ease o f use
and eye appeal.

As I mentioned earlier I needed PL in my
unit. I decided to order th e stock unit fro m
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A belt clip fash ioned [rom modified h air curler
springs. The springs are epoxied into smalJ h oles
drilled in to the panel.

Motorola . The PL deck (Moto rola part NLN
6801A) and the reed (Motorol a part TLN
8904A) cost $50 , but I wanted th e unit as
professional as possible. Since I could never
locate a picture of the HTiOO with the PL
deck installed several calls to Motorola gave
me enough h ints to get the job done.

The PL deck itself fits in one of the two
niches in the sect ion of the case tha t houses
the antenna. The ma in body of the ree d fits
in that "chasm" I was talk ing about earlier,
next to the freq uency switch . The pins
project through the circuit board , two of the
pins going through holes you mu st drill. The
reed plug mates to the pins of th e reed from
the non-eom ponent side of the board next
to the frequency switc h. The deck is then
wired as per the instructions in th e HTI 00
manual. A very simple co nnect ion to the
transmit switc hed 14 VDC, ground and
audio out.

This is perhaps th e most unusual PL deck
and reed that I have encountered. In many
PL circuits the ree d is under co ntinuous
oscillation since it usually takes about o ne to
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A size comparison of th e HTIOO with th e HT200
- big difference!

two seconds for th e reed to " com e up to
speed." This ci rcuit and reed, however,
receive no power until you begin trans
mitting, ye t the Pt, tone is im med iat ely at
the full deviat ion level needed . On a modula
tion scope I could see no signs of any start
up tim e, the full sine wave was immediately
apparent. One other differen ce from most
PL board s is that receive PL is not available.
Due to space lim itations the PL board
provides a tone for transmit o nly, the
receiver is not tone coded. This should be no
handicap for repeater use, however.

A final addi tio n to the unit is Touchtone.
A year o r so ago I develo ped a t echnique of
adapting a Trim-line Touchton e pad to my
HT200 using internal power. I la ter adapted
the same Touchtone pad to my HTl 20 as a
temporary Tou ch ton e device. At the time I
realized that I wo uld eve ntually be using a
much sma ller device , but I did need tone
contro l immediate ly . In mating the Tou ch
tone pad wit h the HT I wanted a semi
perma nent mo unting that wo uld allo w the
HT to be held in one hand with the push to
talk activate d, wh ile the o ther hand was free
to use the buttons o n the pad. To accom
plish th is I mount ed th e pad in a sma ll LMB
box. making bot h th e mechanical and elec
tr ical co nnec tion to the H'F through a
subminiature phonejack and plug. The
bollom o f the pad is sta bilized on the HT

NOVEMBER 1973

with small st ri ps o f " Velcro ." luckily th is
techniqu e fo r Touchtone was temporary,
since the pad and box was nearly as big as
the talkie itself.

I acquired a very sma ll and reliable
Touchtone device manufactured by Waller
Elec tro nics in Chevy Chase MD. John Waller
currently has in production a device he ca lls
the "Tesco pad:' It is available in kit form,
wired or as a "sealed Tesco pad " (a sealed
compact silver coated unit) fo r mounting o n
the HT220 , HTIOO o r almost any other
hand u nit mad e. I acquired one o f the latter
specifica lly modifi ed so that actuating a
rn icroswit ch on the side of the pad co nverts
the third vert ical row to the forth row using
1633H z for add it io nal con trol functio n.
Unlike the Trim-line pad . this unit is more
appropriately sized and covers ab out 6 5% of
the surface area o f the back of the HT120.

The pad I chose is the " sealed Tesco
pad ." which I highly recommend if you are
going to use it with a hand unit of any
type. One o f the primary problems in
adapting th e new hybrid Touchtone chips,
suc h as this Waller pad uses, to ham use has
been radio frequency interference . Of course
if your needs are for a pad mounted on a
dashboard , o r with a base sta tio n ,use of the
sta ndard kit o r wired form is great. In a
talkie however, th e rf is within inches of the
chi p a nd RFI can cause the chip to change
frequ ency and ou tput level.

Initial test s with a chi p mounted in an
HT220 required exte nsive rf bypassing by
trial and error to achieve a reliable tone
output. Waller has gott en around this prob
lem by producing a special RFI shielded
package designed espec iall y for hand units.
The comple te d unit co nsists of the switch
asse mbly and a mach ined p iece of alumi num
stock that provid es mounting room for the
integrated ci rcuit, a tone level pot, and a row
switch ing microswitch (optio nal). In this
sealed pad th e IC is ac tua lly removed fron:
its case to ma ke th e pack age even smaller.
After all the components are mounted.
wired, and tested . th e unit is potted , and
then silver coated for rf iso lation. No furth er
shielding o r isolation sho uld be necessary .

As is the case o f the PL board , the
installation is very simp le. One wire connects
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CRYSTAL BARGAINS

. _ .K6 VGI'

to th e transmit switch 14V. o ne to grou nd
and o ne to the audio input. The pad comes
with fou r tapped holes an d matching hard
ware fo r mou nt ing on various ta lkies. In the
IlTl 20 insta llation o nly the to p two o f th ese
screws are used since the pad must be
mounted on the rear o f the talkie over the
ba ttery . To mou nt the pad this way we must
modify the battery so t ha t we can remove it
by pulling it straight downwa rd rathe r than
lift ing the bottom out as it was origina lly
designed. To accomplish this first remove
t he clip from the battery, hold down the
screw so it can _be unscrewed all the way.
Secondly, cut off the ridges at the bottom of
the antenna slot on the underside of the
battery pack that inhibit the battery fro m
being pulled straight down. Once you are
sure that you can move the battery in and
out wit hout first having to lift the bottom
away from the ta lkie you are read y to
mount the pad.

Aftcr removing the back from the talkie
dri ll two holes, one in each niche on either
side of the antenna slot. These holes are as
clo se as practical to th e battery compart
ment. One additio nal hole must be drilled to
accept th e three co lor coded wires. On my
IIT1 20. due to the curvature o f the rear o f
th e un it, I had to make two o ther alterations
to ma ke the botto m of th e pad fit flush with
the battery pack witho ut any bot tom pad
mount ing hard ware. First , I used a small
shi m properly posit ioned between th e tw o
mounting screws to ti lt the bottom of the
pad towards the ta lkie so it exerts slight
in ward pressure against the battery. Seco nd
ly , si nce the case bulges out sligh tly I
marked where the outline of the pad meets
the battery . a nd within those limits . I
carefu lly grou nd away a t in y pit of plastic
by trial and error until I could slip the
battery in under the pad with a flush
all-around fit.

Now with the hardest part behind , simp ly
con nect the three wires as illustrated in the
supplied data . Leads should be kept as short
as possib le, but that is the only preca ution
necessary. The audio level is easily adjusted
through a hole in the side of the pad wit hout
havi ng to disassemble any thing.

Old

$4. 50
4.50
2.50

1.50
4 lor 5.00

2.50
1.60

4 for 5.00

CRYSTALS
DIVISION OF BOB

WHAN & SON
ElE CTRONICS, INC .

2400 Crystal Dr.
Fort Myers

Florida 33901
(813) 936-2397

Send 1DC for new
ca talog with

oscillator circuits
and lists of
thousands of

frequencies in
stock .

Berlin, MA 01503

Old

SPECIALS! CRYSTALS FOR :
Frequency Standa rds

100 KH: (HC1J/U)
1000 KH .' tHC6/Ul

Almo st All C8 Sets. Trans. or Rec .
lCB Syn thes izer Crysta l on reque st}

Any Amateur Band in FT ·24 3
(heept 80 meters]

aD Meter Ran ge in FT ·243
CBlot TV 3579545 KHz (wi re leads)

Old

fo r first class mail add 15' per
cr¥stal ,IIJ t airmail add zoe ea .

$3 .75 Each
Inqu ire about Quant ity
pnces. Order d irect.
Send check or money
order.

SPECIAL
Crysta ls for most ama
teur zMeter r .M. Tran s
ceivers:

Designed Built Backed
by .. _.

ANTENNA MART
BO X 7 RIPPEY, IOWA 50235

A scanner for f!IIery need. We also have the
HR·2 and HR·6 - in fact , the entire
Regency Line.

SEE US FOR SALES & SERVICE
REGENCY Electronics Equipment.

Scanners for Fire. Police. Aircraft

Depend on . . .
We supply c rys tals f ro m
16KHz to IOOMHz . Over
6 mi llion crys tals In

stOCK.

48 Linden Street

10 years o f p ro ven service. T he h ea vy duty
rota tor that will turn a ny b eam arra y you
wa nt to install. Control box t o match S Li ne.
11 5 VAC Selsy n Ind . 3 8 0 Degrees ro t at ion.
Limi t switch u ni t is 9W' d ta ., 28" in h eight .

Call NOWand HEAR OUR DEAL
617-838-2984

SAWYER'S RADIO SERVICE

Reliable Reliable

$425.00 RX 1 ROTATOR $425.00
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SSTV - IS6

Don MHJer W9NTP
Box 95
Waldron IN 46182

Ralph Taggart WB8DQT
4515 Oakwood
Okemos MI 48864

Transmit video on one side band and audio on the other.

I ndependent Sideband (ISB) is authorized
to be used by amateur radio statio ns.

This is a meth od of transmitting and
receiving two signals on the same frequency.
Regulations permit the transmission of voice
on one sideband and video on the other
sideband of one carrier frequency .

There is nothing particularly complicated
about the generation and demodulation of
ISB signals. There are many handbooks
published on "sideband ." With this in for
mation available as a guide it is easy to build
equipment to generate and receive ISB or to
add equipment to your present transmitter
and receiver.

One o f the easiest methods of transmit
ting and receiving ISB is to use tw o single
sideband transmitters and two single side
band receivers which are tuned to the same
frequency . Several slow scanners, who have
the equipment, have used this method to
generate and receive ISB. Fig. 1, shows the
method where one transmitter and one
receiver is tuned to the upper sideband and
the other transmitter and receiver is tuned to
the lower sideband.

Figures 2 and 3 show the method used at
W7FEN's station to generate and receive ISB
using a KWS-l transmitter and a 75A4
receiver. This required a minimum of modifi
cation to the transmitter and receiver. The
KWS-I transmitter only required a small.
wiring change, the addition of a relay and a
small switch. The switch was mounted in
place of the dial drag knob sh aft. A cathode
follower was added to the 75A4 receiver on
the chassis'a t the center rear.

The relay switches the transmitting ISB
<-

exciter to the 250 kHz injection plug in the
using two trans-

'---I RCVR AUDIO
LSB OUTPUT

'--I RCVR AUDIO
;..... USB OOTPUT

AUDIO-1 XMTR~
INPUT USB

AUDI01XMTR ~
INPUT LSB

Fig. 1. Independent sideband
mltters and two receivers.

AUOIO
",PUT

AUDIO
INPUT

...
BAL. t.ECH .

AMP FILTER MIXER
MOD. usa

KSW-l
455 KHZ 605KHZ ISO TRANSMITTER
XTAL XTAL

osc.

ORIGINAL

BAL. MECH.
AMP FILTER MIXER

MOO. rae

AUDIO KWS- I
INPUT EXCITER

Fig. 2. Addition of [SB adapter to KWS-l transm itter.
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IF YOU REALLY WANT THE BEST,
YOUtL JUST HAVE TO ACCEPT THE FACT

THAT Irs GOING TO COST YOU A UmE LESS

It's the little things that
make a GTX the value it is:

• Operation over the entire 2-meter band
(including MARS and CAP frequencies)
without tuning GTX·200 $269.95*

Don't Let An Honest Price Scare You Away
See Your Amateur Dealer Todayl

• No automat ic shu tdown on SWR bridge.
Operate with mismatched antenna with
OUI damage, due to balanced emitter out
put transistors

• Lowest AM detection level of any corn
parable unit (including many commercial
rigs)

• Power : the GTX-2 and GTX·200 boast
30 watts nom. output

• Lightweight: manufactured to aviat ion
industry standards

• High-sensitivity receiver pre-amp in
cluded as standard (GTX·2 and GTX
200)

• v.. " phone jack included as standard
(GTX-2 and GTX-200)

(30 watts output power,
nom., up to 100 channel
combinati ons)

GTX·2 $259. 95*

(30 watts output power,
nom., accommodates 10
channe ls)

GTX.l0 $209. 95*

(10 watts output power,
nom., accommodates 10
channels)

* Includes 146.94 MHz.
Add'i. crystals $6.50 ea.

Gmral Ayiation Electronics, Inc.. 4141 Kingman Orin, Indianapolis, Indiana 46226 - Area 317 • 546-1111
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CALL
FREE

CHARGE IT
ON

TRADE
ON

USEDCALL
Bill Du Bord, W~KF

(9 A.M.-5 P.M. Central, daily except Sunday)

TRADE 
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• HALLICRAFTERS
• CLEGG
• STANDARD

.YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

Write for used list

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132



CLASS B
COMPLEMENTARY

Charles Landahl WSSOT
121 Barranca Road
Los Alamos NM 87544

PAIR

M any of you have encou n te red t he
word s "compleme ntary pair" and on

occasio n have co me ac ross "com plemen
tary-symmet ry o u tput stage. " Perhaps you
shrugged it o ff with the notion you would
re turn at so me later da te to learn more
about th is parti cular use o f transisto rs. I d id
return .

The Search

As I searched for practical info rmat io n
rega rding th is transformerless Class B aud io
circu it , it became clear th at fe w circ uit
design ers take the time to do more than star
(* ) those two t ransisto rs and ad d a footno te
telling you these' must be factory matched
pairs: ' T he average well adj usted perso n
would accep t this and not bother to learn a
bi t mo re about why they shou ld be matched
pairs. After all, po rtable radio se ts and
eco no my model hi-fi amplifi ers use them ;
they work . Who cares why ? As a matter o f
fact , phone -amplifie r mod ules, bough t fo r
less than $5, deliver abo ut JW o u tp u t power
a t low dist ortio n levels. Reason told me to
le t well eno ugh alone . I'm u nreaso nab le.

The Circu it

I chose a relatively sim ple circu it fro m
an ol d Sears & Roeb uc k co m pa ny po rtable

receiver. I built it in d uplicate fo r ste reo use.
The cost of the ex perimen t was small and
t he pleasu re of acco mp lish ment was great.
At t he sa me ti me I learned so mething about
matching co mp leme n tary pairs. A piece of
Vectorboard about 15 x 20 se rved as the
chassis. The pho tographs are a clear indica
tion o f parts placement. T he circu it is shown
in Fig. I . Readily availab le compo ne nts were
used . Miniaturizatio n was no t considered .
T he chan nels went together easily . I built
the lef t channel first , probably because I'm
left-ha nded . Usc o f transisto r socke ts is a
mu st. This is particularly t rue if , as I have,
yo u have severa l sacks o f bargain transistors
bo ught fro m 73 ad ver t ise rs Poly Paks and
Meshna stashed away waiti ng to see if they
are co mpa tib le and can work as co m piemen
tary-sy mmetry pai rs. The t ransistors se lected
fo r the circuit I've sho wn work well a t
amplifi ca tion levels from abou t l /l a to
I j 2W int o a 16n speaker.

Selecting Transistors

Pre liminary selection was mad e by using a
transisto r tester built fro m info rmatio n co n
tai ned in an article by Fra nk Jones W6AJK
which ap peared in t he September 196 6 issue
o f 73 Magazine. T his tester provides an

A

'0'10·15 iliA REST ING
~ 0 ·80 M A FULL DRI YE

Fig. 1. Sctiemetic o f com ptemer usry-sym m e try
pai r Class B am p li f ier .
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T Y PI CA L PERFORMANCE

SPECIFICATIONS

THE $39.95

TRANSMITTER

2 METER FM

Testing the Circuit

With O.5V inpu t, the comp le mentary pair
will drive a 16 or 30n speaker to at least ~W
music power. That doesn't sound like mu ch
power, yet in an average room, it is more
than a person wit h sensit ive hearing can
co rnf'o rtably sta nd for any length of ti me . A
IOV supply such as shown in Fig. 2 was
connected and power applied . I touched arr
input terminal with my forefinger to see if
there might be so me 60 cycle bu zz getting
through . To my utte r surprise, music came
bu rbling from the speaker ! (Secret smile and
tleeting though t - I kn ew I had music in my
soul, but fi nger lips? There sure is a lot o f
li fe in the old boy yet l) Soon the announcer
of the local radio stat io n was heard and the
fl eet ing thought disappeared . Well , now,
here is an unexpected bonus. A radio set
with no tuned circuils. Differenl lengths of
clip leads were hooked to an input terminal
until useful vol ume was achieved . (I had not
wired in the volume contro l.) Here was a
high quality test signal with which to check
out the complementary pairs without the
need to hook up a lurntable and flip rec ords.
Our local statio n provides about 0 .1 Volt
meter of radio frequency energy at my
ho use . Test ing of PN P-NPN's began in
earnest. Needless to say, a wide range of
distortion is available!

appro ximat e a mpli fica tio n fac to r when you
divide the indicated base curren t into the
indicated co llector cur ren t. I fo und that
when the NPN and PNP's showed similar de
charac te rist ics, they ge nerally worked as
comple mentary pairs. The PNP tr ansisto rs
used in this experiment are 2N404's . The
single NPN in each ou tput stage is a 2N385 .
If the 2N385 is not available , 2N1206's can
be substituted . Other NPN' s work in this
circuit but not as well as the combinations
mentioned . I did not have newer types on
hand to try . That is why I chose the 1963
circuit. The transisto rs used are ger ma niu m
medium service switching types with an
upper frequency limi t o f 4 MHz.

Close Malch Required

Close matching hetweeen PNP- NPN
Class 8 output tra nsistors is required fo r the
reason thai each transistor is driven by Ihe

200 MW ty p ical
@ 8 .1v
± O.0 0 2 5 % (_35°C to
+ 5 5°C ). nom. f req . re f .
70 rna. @ 8 .1 v
4 5 d B be low 3 .3 KHz.
deviation @ 1000 Hz.
Phase Modulatio n
+ 3 dB of 6d B/octave
pre-emphasis over 300
3000 Hz.
+ 5 KHz (adjusta b le)

Modulation :
Audio Response:

Deviati on :

Current Dra in :
FM No ise:

Transmitter output
into 50 ohms:
Freq uency Stability :

It's here . .. a single channel, crystal
controll ed so lid state FM transmitter with
built-in speech processing . A complete
circuit board assembly (1 V1 OZ. , 3 .75 cu .
in .) NOT a Kit that doesn 't have it all to 
gether . Inclu des miniature crysta l m icro 
phone. comp lete technical data, Fully
tested . Just connect battery, antenna and
m icrophone, and you 're in the 2 meter
wor ld .

r---------------,
I Availab le for limited t ime on ly. Fill out the order I

form below NOW an d mail with check or moneyI orde r payab le to ComData Divis ion , International I
I S ignal & Con tro l Corp . I
I 1-4 units $39 .95 5 or more $3 4 .90 I
I INCLUDIN G MICRO PHO NE I
I 0 1 46.94 or 0 146 .34 o r 0 146 .16 I
I Extra Crystals $2 .95 each , available on ly with II order for tran sm itter. list Frequen cies Below: 1
I I
1 (Pennsylvania residents , please add 6% sales tax.) I
1 N.m. H . .H.... H.... I
I Add ,. .. I
I City State Zip I
I International Si gna l & Control Corp . II
I 3050 Hempla nd Road

lancaster. Pa . 17601 Tel. (7171 299 -3671 ..JL _
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UPGRADE TO
THE FINEST
ANTENNA

Exclusive Universal

Starrnount
At last. a spreader mount
that grows . • • you can start

with a 2"
boom, later
add more el
ements on a

larger boom w ithout discard
i ng your original Starmount
..• d ie-cast of corrosion re
sistant aluminum alloy ...
equally rugged aluminum
alloy boom/mast adapter
complete with hardware.

Fiberglass Spreaders Have
Ultra-Violet Shield
T hese sc ient ificall y tape re d an d
stressed spreade rs are final-dipped
with a rich blue vinyl coati ng that
resists all types of weath er deteriora
t ion, blocks out sun' s destructive
rays and add s to spreader life.

Polygon's patented processes give
the Zip Glas spreaders great f lexural
strength , and un matched durability 
superior to anything on the market.

2310 Industrial Park, Walkerton. IN 46574

POLYGON COMPANY
Division PIss/Steel Products. Inc.

TOPS!
EXCLUSIVE

apGlAS
TELESCOPIC
fiBERGLASS
SPREADERS

Fils
2' 10 3'

boom

P o l y g o n ' S
Exclu si ve. . .
co n ti n uous
f l ber g I ass
f ilame n ts
d rawn and
woven under
tension and
Impregnated
w it h f i nest
epoxy resins.

CHOOSE FROM SEVERAL POLY QUAD KITS
You can order 2, 3 or 4 element POLY tri QUAD

kits-POLY duo QUAD (15·10) and POLY mono QUAD
(10) kits also available . For further specifications plus

complete li st of kits and Individual components, write . • •

No Fly-wheel Effect

In the co mplementa ry-sy mme try pair cir
cuit there is no transfo rmer to provide a
" fl y-whee!" effect whic h migh t help smooth
the crossover swing. Therefore, careful
choice of bias must be a rra nged. Appreciab le
idling current mu st flow to assist in avo iding
crossover disto rtion . This type o f disto rtion
becomes not iceable in portable receivers
when the battery voltage fa lls be low the
level which upset s the bias vo ltage for a
given pai r of transist o rs. The ci rcuit I've
sho wn wo rks well betwee n 6 and Iav.

same input signal. T hey res po nd op posi tely
to this signal. Any substantia l d ifference in
the characteristics of t he output pair, such as
leakage current, will result in discontinuities
at the crossove r point fo r the positive and
negative hal f cycles. When the t wo h alf
cycles of the amplified waveform do not
accura tely fit together, high order harmonics
are produced which result in discord ant
speech or music. This is heard as highly
objectionable disto rt ion .

Top view, complementary-symmetry pair Class B,
stereo amplifiers. Photo by Dan Elliott Photo Shop.
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o'MTCHED PAIR DIODES
7QV\,\> -Vf =IV SmA
FOR USE IN DETECTORS,
MODULATORS, BRIDGES . 1 1
IN MOLDED PAC KAG E. ++
f MPD-0S70•• • • 2/$1.00

CON STANT CURRENT REGULATOR . A BEAUTIFULLY o'MDE MODULE DESIGNED
AS A CONSTA NT CURR ENT REGULATOR. OP AMP CONTRO LLED wITH IT' S OWN
BUILT-IN: 10V SUPPlY . HEAVYPASS TRA NSI STOR- SERIES BREAKER-CONTROLLER
ALL MOUNTED ON A BIG ALUMINUM HEAT SINK. UNIT CAN BE USED ·'AS IS"
FORCURR ENT CONTROL. A SIMPLE MOO TURNS IT INTO A SERIES VOLTAGE
REGULATO RUSEABLE UP TO 3 AMPS. THERE ARETWO VERSION S OF THE MODULE.
ONE HAS NPN DEVICES FOR CONTROLLING "POSITIVE" CURRENT/'IOLTAGE,
THE OTHER HAS PNP'S FOR NEGATIVE . EITHER , WIT H DIAG RA MS S4. 25

TINY R.F. CHOKES . APPROXI.v..ATELY
1 uH 6/5 .25, 100/52. 50

LED READOUTS. MINIATURE, REO , 7 SEGMENT
WITH DECI.v..A l. COMMON CATHODE FORMAT.
CHARACTER SIZE IS 3/32" X 5/32" • ONLY lOrnA
PER SEGMENT. MAN-3 SIZE. PRIME PARTS!
STOCK ' MOR10A •.. • • • •SI.50 ea, . ... 4/S5 .oo

SQUARE LOO P CO RE. TAPE WOUND
WITH 2 mil "SQUARE ORTHO NOL" .
DESIGNED FOR POw ERINVERTERS AND
CONVERTERS. B(sot) = 14 to 15 KGouss
n- . 3 Oen ted AT 6 KHz. !'MOE BY
MA GN ETI CS, INC. 5 .75, 10/ 56 . 00

TANTALUM CAPACI TORS

Q. 47ufd "- 6V 12/SI .00
4 . 7 ufd Q 6V 10/ S1.00
6.8 ufd u 6V 8/S1.OO

GLASS SEALED , NE'N

COMPUTER GRADE CAPACITORS .
JUST RIGHT FO R I. C. CIRCUITS .
HAS O PTI MUM RATINGS FOR 5
VOLT SYSTEMS. 5400uF Cl< 5 V.
'CGC _5542• • • S . 50, .. . 5/S2 .25

M 8.3V, l W METAL ZE NER
SELECTED FOR USEWITH SILICON TRA NSISTOR
IN 9V REGULATOR CIRCUIT . $ .30, . .4/51 .00

L~=ii7 TRA NSISTO R MIX. TH ESE ARE NE'vV INDUST RIAL SURPLUS,
::. V NOT REJECTS . SOME HAVE 2N NUM BERS, SOME HAVE

5 . 10, 10/ $ .75 INDUSTRIAL USER NUMB ERS. SOME ARE COLOR CODED .
PLASTtCS, METALS, PNPS, NPNS. UNIJUNCTIONS . 2O/S1

RUNNING TIME INDICATORS . CURTIS INDICHRON 120-LC
MERCURY TUB E MOUNTED ON A P.c. BOARD WITH ZENER
REGULATOR. WITH DATA SHEET. NE'N LOW PRICE. . 51.75

NE'N ANI) SURPLUS ELECTRONIC COMPONENTS FOR THE PRO
AND SERIOUS AMATEUR. AN ORDER OR 8<: STAMP PUTS YOU
ON OUR MAILING LIST. MINIMUM ORDER sa .oo U.S . , $15 .00
FOREIGN. ALL ORDERS PQSTPAID. PLEASE ADD INSURANCE

t m -tek. me.
P.O . BOX 14206, DEPT 7

PHOENIX, ARIZONA 85063

•22uf/250V
lO Y. • 22uf/63V

RECTANGULAR CASED
FILM CAPACITORS

Fig. 2. Schema tic of 1OV 100 rnA power supply.

Reducing Distortion

Those who have worked with Class B
tube amplifiers will reca ll that it was often
desirable to place a few volts of positive bias
on the grids to aid in redu cing crossover
dist o rt ion . In many tra nsisto r circuits a
similar scheme is found . This circuit is no
exception . A bit of forward bias is used
betwee n base and emitter (in the low resis
tance direction) to overcome crossover dead
time and make the amplifier a great deal
more li near at all listening levels. In add ition,
ac and de feedback is used to improve
linearit y and to ex tend the upper frequen cy

117 VAC

SWITCH

5 0 -5 0 0

50·5 0 0

'0·
r w

~o "r
25 II 10V

t ~. 100M.

+

li mi t. Rest ing current is about 5 rnA per
channel and depends o n the supply vo ltage .
This is perhaps mo re resting current than is
actually needed, and I beli eve the com
plementary pair is running Class A at low
input levels. The 2N404 and 2N38S data
sheets indicate 2SV maximum su pply to the
tra nsistors. That voltage would require more
heat sink than I show. IOV is a good
compromise . I t ried I SV and the 3.311
resistors in the emitt ers were barely able to
keep t he transistors out of therma l runaway.
In 30 minutes the resting curre nt slo wly
climbed to a higher value. The resting
current was also sensitive to temperature. At
50°F and I SV, the transistors tolerated the

°supply voltage. At 75 F room temperature ,
they did not and bega n to show thermal
runaway . A vacuum tube voltmeter was used
to obtain the voltages shown in the
schematic .

Surprise

This investigation of complementary
sym me try circuitry was not wi thout o ther
surpnses . For insta nce, the right channel
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YOU'LL NEVER
HAVE TO BUY

CRYSTALS
AGAIN!

FREQUENCY SYNTHESIZERS 'MMcO'~~~Lf '
, ,\-\c 'I '

" Of r ' \I c l'ocL

MODEL ' ST·14Q
Pnce : $129.95 ppd.
"r e.stec . guaran teed and
comp lete w ith mobile
m o u n t i n g bracket . tilt
sta n d and t r ansrm t ter
match ing k i t.

N OTE: NY State residen ts
add sales tax.

CHECK THE ADVANTAGES OF A VANGUARD SYNTHESIZER OVER OTHER BRANDS...

Ca ll 212 468-2720 for fast C.O.D. shipment.

196·23 JAMAICA AVE. HOLLIS, N.Y. 11423

broke into a magnifice nt howl when the
volu me control was backed off to zero.
Apparently the input was effect ively connec
ted to the output through some sneak circuit
and the feedback loop caused an oscillation
whi ch drew more than 100 rn A from the
10V supply . This happened o nly whcn bo th
channels were in use. Each separa te ly was
stable . I didn't check out the howl more
than twice because t he tra nsistors are ra ted
at 150 mW dissipat ion . The cure for the
t rouble wasn't especially scien tific , but it
was adequate. a 50 Kn resistor was placed in
series with t he in pu t base coupling capaci
tors and the arm of the volume contro l. This
affords a measure of isolation . At the
mo ment I don t know how to preven t such
unwanted coupling.

Advantages

An attrac tive adva ntage of the PNP- NPN
co mpletme ntary-symme try pair is th at it can
be driven by a single d river tra nsistor. This
eliminates the need for phase inverters an dl
o r transformers. Direct coupli ng between
transistors ca n be used to improve the

•

NOV EM BER 1973

freque ncy range . Biasing can be done
through the use of conventiona l resistors.

Conclusion

Simple methods can be used to select
tra nsistors fo r Class B transfo rmerless wo rk.
A good starti ng po int ca n be fo und in one of

Transistor Substitution lIandb oo k No.9 . It
is advisable to have several t ransisto rs of the
sa me kind o n hand in order to select those
which will work well together. Proper bias
ing is most important fo r good linearity with
least distortion in the output signal. The new
silicon plana r transistors are good ca ndidates
for co mp leme ntary-symmetry pair work .
From what J can find in the literature , just
about all silicons ca n be used fo r audio work
wit hout rega rd to their maximum freq uency
capability. The ir low leakage allo ws direct
cou pling of au dio stages without co rnplic
ated tempera ture compensa tio n. Thus a
transformer can be elimi nated . The major
change required is biasing so as to provid e
about 0 .6 V base-emitter d rop instead o f the
0.2V nee ded for germa nium transistors. I
plan to try silicons next.

...W5S0T
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insi st thAt you prlrlt ev

wo u ld imm ed iat ely gene rate a
problem with the broad cast bureau , to
whose rules I am bound regarding th e
operation an d ma intenance of the
direct ional array .

After carefu l consideration I have
arrived at the poi nt where I am forced
to wonder about the intentions of the
gentleman who directs the attitudes
and activities of the amateur and
cit izen's division. What the hell are
they t rying to prove? Are they not
aware th at they may be impl imenting
attitu des th at cou ld eventua lly
destroy ama teu r radio if pe rmitted to
cont inue u nchecked along the co urses
now being pu rsued????

It is reasonable to question the
mot ives and me thods o f the ind ivid ual
who directs that division when one
examines the ma nner of grossly
rest ric t ive ru lemaki ng being foisted
upon the amateur radio fraternity,
and compare the same d ivision's
activities and attitudes towards it 's
other area o f responsability, the
citizen's radio -service.

the men who are at the head of the
amateur and citizen's divis ion .

The question I raise is not Vllhat
they are doing . . .that is obv ious. I
want to know why they are doing it
and what factors are the basis fo r their
t o t a ll y inequitable attitudes and
act ions of the past two years.

During these same past two years,
we in the broadcast ing business. have
watched whit e a series o f st rik ing ly
welt thought o ut new regulati o ns issue
forth fro m t he b roadc ast
bu reau . . .rulemak ing which is infused
with the realization that the state of
the broadcaster's art had advanced to
the point where the exisiting rules
were in dire need of revitaliza tion.
And while there is little doubt th at
the new rulemaking in the
broadcasting bureau has much lobby
pressure from the industry behind it,
it is d iffic ult to find any strong or
serious opposit ion to the sweeping
reregulation that has bee n legislated
into broadcasting. Man y sacred cows
of broad cast law have been swept in to
the musty archives of histo ry in the
past two years. ..the firs t class
rad iotelephone license has. fo r all
practical purposes. been delivered to
th e tender care of the Smithsonian
Institute since it is no longer required
for anyone except the ch ief engi neer.
The old hassle of taking transmitter
readings for the operating logs on a
half-hourly basis has been relegated to
oblivi on and stat ions o f all categories.
up to and incl udi ng fifty kilowatt
d lrectionals are now pe rmitted fu ll
rem o t el y cont ro lled una ttended
operation with read ings to be taken at
intervals up to three hours. The
p revio us re quir e ment of daily
inspect io n of the tran smitter site has
been relaxedJn the simp ler cases to
once every five days. and in the more
stringent ca ses of the
rerno tet v -operatad high power
directional station, to once every
fifty-four hours. The old saw o f
sta t ion identification every thirty
minutes within two minutes of the
hour or half hour has been relaxed to
once an hou r as near to the hour as is
consistent with normal breaks in
progra mming. I cou ld go on ad
infinitum qu oting a long series of
cha nges and deregul at io n of th e past
two years. but I think my poi nt is
clear.

I have been pained to see, in the
past several years, an unhealthy
schism develop within the ranks of
amateu r rad io. Fact io ns div iding the
fraternity have served only to generate
animosity among us - the spirit of
amateu r rad io. Further, that schism
has caused many of us to fo rget the
t rue goals wh ich ama teu r rad io
o rigina lly set out to achieve. In useless
bi c kering a m o ng ourse lves an d
between the various factions. we have
lost track of wha t we are and where
we should be goin g. We have lost that
im mense power that lies in un ity and

ConI. On ". ill

•

'1

White it is obvio us that the people
in the broa dcast bu reau get th eir
paychecks from the same coffers as
th e peop le in the amateu r and
c it izen's division, it is also obvious
that they don't talk to each other in
terms o f common policy gu ide li nes
and philosophy . Th e latte r
organization continues to blithely
ignore the widespread malpractice,
vio la t io n, and chaos rampant in the
citizen's radio service, which it is also
required to adminis ter. whi le it
concent ra tes huge efforts on what
seem t o ma ny o f us to be open
attempts to put amateur radio ou t of
business. Again I ask what the hell are
they trying to prove? To require the
amateur radi o serv ice to follo w rules
and procedures not required o f
c o m pa rable co mmerc ial services
smacks o f some kind of perverse
th inking. It certainly deserves, if
noth ing more unflattering, the t itle of
discriminatory t reatment.

But again I ask not what they are
doing. . .rather, why are they doing it?
Is not the co mmission as a whole
bou nd to be zealous of the public
in terest? Are no t these people paid
from ou r own pockets, se rvants o f the
public and thus subject to o ur
overseeing and inquiry as to their
act ions and atti tudes? I, for o ne, say
yes and amen. I am paying their
salaries. I am needful o f their se rvices.
And as their employer. I say th at the
t ime has come to d emand a full and
extensive inquiry into the activ ities of

da r I t- cv

REJECTED LICENSE
th ink the t ime has come to voice

my feelings in amateur radio's public
print regarding the current st atus of
the FCC's procedures and practices in
the area of amateur radio.

For the past 27 veers I have been
actively involved in radio broadcasting
in the engineering and techn ical
phases. During these years I have had
ample opportunity to observe the
operations of the commission in both
the rule-making and regulato ry areas. I
have never before been as disturbed
and uncomfortable as I am now.

This letter is really promp ted by
the recent rejection of my application
for a repeater license by the
Wash ington office of the commission.
That rejection has made me stop and
think about just what it is that the
commission is trying to achieve. and
frankly , I fail to understand either it 's
goals or it's motivations.

As chief engineer of several rad io
broadcasting operations, includ ing
both FM and AM directiona l statio ns,
I thought that I was in reasonab ly
good condition to present to the
commission an application which
wou ld be p roperty set in engineering
t erm s a n d tim e ly fil ed . But,
a ppa re n t ly I was wrong. The
paperwork that I hand carried to
Wash ington ended up in the circular
file. The commission, in it 's infin ite
wisdom, did not accept the antenna
that I had selected and installed some
two years ago, on one of the towers of
the AM di rectional station for wh ich I
am responsib le. T he installation of the
antenna was accomplished during
some major structural changes to the
broadcast system, fo r wh ich a majo r
p roof-of-performance was required on
the directional array . I migh t ad d that
the antenna which I chose and the
commission subsequently rejected for
lack of type app rova l is in widesp read
and common use in the comme rcial
FM mobi le radio service for base
stat ion applications. But, oddly
enough, this antenna d oes n ot appear

-o n t he mysteriously-ge nerated
approved list of the commission.

The question that lntriqu es me is
not the commission's reasons for
refusing to accept this particu lar
a nte n na , but rather why the
commiss ion has burdened the amateur
ra d io se rvice wit h app roval
requi rements not deem ed necessa ry in
the co mmerc ia l se rvices. The sad facts
for me are tha t by st ric t interpretati on
of the commission's rules, I cannot
even remove the ante nna from the
t o w er t o attempt pa tte rn
measu rements because that action
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73 Pine St.
Peterborough,
NH 03458
USA

• fwo eO/OI'l
• ,.toinfo /lIe/(

• LOW PA/CE.t

~ORDER - AND PAY..

250 $6 ( 2 .5dea l
500 $10 120 ea}
1000 $15 ( L Sd eal
2000 $20 (1 d ea l

These cards are printed on High Quality Glossy Card Stock
and are as good. or better than ca rds sold elsewhere for
two o r three t imes the price. By ganging up OSL print ing
between other jobs in our own print shop, we are able to
offer you this fantastic low price. At this price, do you
really have an excuse fo r not getting in a supply of these
nice aSLs? Don't be one to give U.S. ama teurs a bad name
by not sending a card when requested.

Just when you 're used to being abused
by ever skyrocketing prices, 73 comes
along with yet another way for Hams to
save money! We have figured out a way
for you to get High Quality QSL cards
for as low as a PENNY·A·PI ECE postpaid!

31TYLEI
til ellllllll "11",1

Style

10
2 0
3 0

(a m u st)

las b rief as possible and st ill get throu.gh the m ail)

(F i rst and last name is m ost friend ly)
Name__-.,,:c- ~--Ca"--------

Address, ,----,-----,--_----,,----_,----,---- ----,_----,,---- _

Awards to be listed on card M

Amount enclosed $ ~j
MRil order to: 73 MSQ8Zine Peterborough, NH 03458 t1ttt.~"::1Z[rer~-

0250 0500 01000 02000 cards



Fascinating World of Radio Communications $4.00
Novice Class Study Guide $4.00
General Class Study Guide $6.00
Advanced Class Study Guide $4.00
Extra Class Study Guide, reduced price $5.00
VHF Projects for Amateur & Experimenter $5.00
VHF Antenna Handbook $3.00
How to Use FM, an introduction $1.50
FM Repeater Atlas, worldwide w/maps $ 1.50

*FM Repeater Circuits Manual $5.00
* Digital Control of Repeaters, new $5.00

RTTY Handbook, radio teletype A to Z $6.00
ATV Anthology, fast scan VHF TV $3.00

*SSTV Handbook, new, only slow scan avail. $5.00
Diode Circuits Handbook, galore $1.00
73 Transistor Circuits, all useful $1.00
Transistor Projects, mucho $3.00
Solid State Projects $4.00
IC Projects ~ $4.00
108 Q & A, transmitting, receiving, ant $2.00
TVI Handbook, why suffer $1.50
Coax Handbook, cables & connectors $3.00
DX Handbook, w/map $3.00
World DX Map, wall size, rolled $2.00
Custom DX Bearing Charts, beam headings $4.00
U.S. Maps, for WAS, etc (4 ea) $1.00
Call Sign Badges, for lapel, black or red $1.00
Magnetic Call Signs, for autos $4.00
73 Magazine Binders, beautiful red $5.00

* Hardbound versions available @ $2.00 more. All items postpaid.
--------------

BOOKS ORDER FORM

------

Zip _

Name _

Call _

Address _

City _

State _

$ enclosed

Books wanted:

73 Magazine, Peterborough NH 03458 USA
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Item Quantity Page No . Pr ice

o Check

o Cash

o Bill Me
(Orders o f $5
o r m ore.o ntv I

Name Call Total Enclosed

Address $
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Cassette
Code

Course
Here is a cassette code course that is so
simple that the average person can learn
code fast enough to pass the Novice or
Tech exam in a few hou rs.
One of the beauties o f casse tte tapes is that you
can take them with you anywhere - at work
for lu nc h b reak - even in the car whi le y ou are
driving.

This cassette code course will teach the
Inte rnat io nal Mo rse Code at five words per
m inute - all letters, nu mbers and punctuat ion .
The tape not o nly gives a ll these c ha racte rs, but
gives them in a very simple order so you can
start copyi ng c ode within one minute of
hea ring it. This has got to be the easiest way to
learn code ever invented .

The cassette ac tually has the code being sen t a t
abo u t six words per minute. allowing a ma rgin
fo r operator pan ic when th e chips are down and
the rea l exa m is at hand. Send now for th e 73
Morse Code Course - on ly 53.95 postpaid from
73 .

Cassette
Recorder

Here is a cassette recorder that is ideal for
use with the code course since it can be
operated anywhere.

Comes comp le te with four " 0" batter ies, ac
power cord , earpho ne and m ike and is usefu l
for do zens o f ham ap plica tions . Cassette tape
reco rder is ava ilable for o nly $23 .95 {plus
51 .00 for ship p ing and handl ingl.

Use Order Form



COVERS COMPLETE 420-450 MHz BAND

" THE COMMUNICATIONS EOUIPMENT INNOVATORS"

1600 Decker. San Martin, Californ ia 95046 ~:~;pC

1408) 683-42400' 1408} 842-7349 K6K BE

All prices FOB San Martin and are
subject to change without notice .

KLM 420-450-14 Ideal for FM
or the D X er . $19.95 Now
Rear-mo untable .

KL~ E L E CTRONICS

COVERS COMPLETE 2M BAND

Ki t Price- Less Boom $37.95
NOTE : Boom Oia. lY2". No
boom brace rqd.

I
KlM 144-148-16 Ootirnumlv
Designed for Dxers , T rooo.
Satellites. Meteors, Moon
bounce. $ 49.95 Complete.

The Famous Oliver Swan
"Band Pass" Oesigns

now imp roved by
KLM Electronics

SEE - IT'S NOT SO BIG

KLM 13·30·7 For the man who
wants an antenna farm on one
boom, this log periodic covers
13·30 MH z continuous wi th
max VSWR u nder 2 : 1 and is
supplied with a 4 KW pep
broad band balun. $289.95

- At tention 6 Meter Enthusiasts-
Take advantage of sporadic E and tropo
openings with our Super 1 1 Element
Bandpass Antenna on a 30 foot
boo m priced f o r everyo ne for every
o ne's pocket at $89 .95

• Write for full Antenna l. ine Catalog
and VHF Power Amp Line

Conr. from p~e 4 .

up wi th those fantastic numbers in
their suits against small businesses 
and you can see how so few of them
are able to do anything about it
except try the best they can to settle
- and that means pleading guilty,
whether you are or not. It gives the
IAS a nice record. but it leaves a lot of
bitter people who fi nd few ears willing
to liste n to their troubles.

By disallowing things that seem like
obvious business expenses they can
build up a frightening suit against the
small businessman. And the first hint
that there is anything serious breeding
can come as an annou ncement in the
newspaper that you have been in 
dicted fo r fraud by a grand ju ry . When
you try to find out what the I AS
could possibly have told a grand jury
to result in this you discover that all
doors are closed - you have no way of
finding out what was claimed against
you other than the amount they claim
you and your business owe.

The fi rst hint I had that anything
was afoot like th is was when someone
called to say that the loca l radio
station had a news item that morning
that I had been indicted by a grand
jury on twelve counts of criminal
fraud and that the amount involved
was over $100,000. Then it appeared
in the paper - and a fellow publisher

made su re that all advertisers were
aware of the IRS side of the story by
sending out photo copies of the news"
paper art icle. One of the ham publica
tions rushed right into print with it
but just the I AS story .

It was quite a few days before I got
a copy of the indictmen t - and even
then I didn't know much more. The
twelve counts so und dramatic, but
actually the I RS disallowed business
expenses fo r the three years
1966-67-68, and they are able to
escalate that in to twelve coun ts. It
sounds better to the public - and th at
is apparently the whole object of their
scheme - to impress the public and
make them afraid of the I AS.

They euphemistically call it the
Taxpayer Comp liance Program - and
the game seems to be to take one
defenseless pigeon and call in bun
dreds of witnesses to the crucifixion
so they will all go home and spread
the word not to fool with the I AS.

The Watergate mess gives a hint as
to how t hese Gestapo type people
opera te. They appea r to Jive in a
wo rld where anythi ng goes, no matter
how dirty o r illegal - where postal
surveillance means opening your mail
and checking it - where wire taps are
an everyday occurrence - where
frightening witnesses in to saying
things is the norm. They have their
own investigators-thei r own lawyers-

their o wn c ourts - and un limited
budgets to crush anyone who tries to
sta nd in their way ,

The fea r of persecution has kept
the press from printing much in the
way of I AS horror stories - but every
now and then o ne comes to light
where some individual has fought for
years through their rigged courts be
fore winning what should have been
an open and shut case of acquittal on
t rumped up cha rges.

Well, you might say, why didn't
you explain what the reasoning was
for the business expenses when they
examined you? Brother. they never
ask you - they just make up their
mind, with no co me back possible
from you unless you can stand the
cost of a jury t rial and a very long
bi tter fight.

And going to trial is something else
again, for here you need to line up
some expert witnesses to testify about
tax matters. Do y ou know that it is
virtually impossible to get anyone on
the witness stand, for any money, to
do this? The experts are so frigh tened
of I RS retaliation that you can 't get
them to help you . They've heard all
about accountants who have been so
persecuted by the I AS that they have
committed suicide or died of heart
attacks - of firms where every cl ient

(<=-OOlinued on p. J0 9.)
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CONTENTS THIS MONTH

STA T IO:<l OI' F. R ATIO~ A w_~ y t ' fl OM A\; TJl On Jl: ED L OCATION

D7.n:>

91.07

97.101

97.103
9i.IM

9'i.l07

97.108
97.100
97.11 0
91.111

O rerar tcn away from the au t bo rteee permanen t
"ra tion tocnuon.

X otfce o f operati on away f rom a ut hortzed
loca tion.

S))('Cial p roetston » f or mobne staucas a board
ships or ai r craft.

LoG.

Station Iog requirement".
Re tenttcn of logs.

EM ERGF...... Cy O PERAT IOSS

Operation in enn-rgcuctes.

OPElUTIO :"I O~' A DDI TJO:'i" AI. STATIONS

Opcrafton of It ft -m otdy eon t rol led st nt ton.
Opern t ion of a con t r ol /; t311011.
OIM'rat ion of a nnuxflta ry li nk station.
Orerntton of n fl'I"'l\tt'f sta t rcn.

Continuing from last month the
complet e text of the FCC Rules
& Regulations pertaining to the
Amateur Radio Service.

S l'AT IO:f O r ERATIOS AWAY F a OM A UT II Olll or.f:P J.,(»I, ' )'1'1<)'f

II 97.95 Operation awaf from the authorizt>d perma
nent atat ion leeetten.

(n ) Opernttou within tne HuHI'd ~H llll' ~ , it ~ INt·!
torl<'Ii, o r po.'ls ti',:;s lons 18 p('rm ltt(>ll fH< folluw.... :

(1) 'Vh{'n there Is no chnnge in till' aulhlll" l1."lllalll!
stut tou locntfuu, an umu tr-ur radio stu tlou ulhl'l' thnn 1I

milita ry recrea u ou or on Illixiliar)' link i"ta l iu ll Ill : • ."

Iiof' OIJol' ra ll'd u nd er It s s ta uon Hcen....e llll)'wlll'rl" in the
Ullil l'tl stn res . its fl'r ril o r ll' i" o r I)()i"s l'.s.... jull ." us a p.ertu
hlp or Ulflh ilf' 01'l' ratlun, l< Uhjl"Ct to ' 9 ; .61.

[5 97.9.7 (0) (1 ) omNlllr d ('fI , JO-I7- n : 1'1 (72 )-J]

( 2 ) when t b e a ut hortzed perma ne nt s tn t ton locnti nn
ilo! c lm n;wd . f orm al a p plication ( F CC For m Gto for nn
tnd tvtrtunt s tat io n ucense and Jo'CC Form Glo-n for :111
ama teur c tub o r mil it a ry recren r to n »rnttou IiN'n"'"
must Ill' su bmit ted t o th£' ('ol1l lll is"i on p rior to n il)' O[ll' r 
ntion and within 4 month s of the muve- for Ill£' Iluq lf),(,'
or 1lIf1,Hf.\·i ng t he st a uon H t'I'II SP t o shnw till' 1LI'I\ ' pvrrun 

uent s ta tion lo..ntion . Opl'ra tion at tilt' lU'I\" loc-ut tou j"

lI"rmittl'l1 under the t tcense for the roruu-r s tu tion f r l.:n

till' d att' me modification application If! ma ill'" uuntnu
\· is ....1 ot Commission a ction o n t hat aflP\k ali uli .

( 3 ) Jo'or operations under snbJlll r;ll.: ra l'h ~ ( T) :lIhl

NOVEMBER 1973

( 2) of th is pa ragra ph , edvn nee not tev. :1" requ ired 10,.
t 91.91, mus t be gfven t o the E Il[;lnf't" r III ('h:u '::" of I' llf'h

rndlo utstrtct in which orernnon i~ i ulI' l ll l..,1 u nd Ill('
portnhle tdent tncetton proced ure- MI" 'l·in..d ill I !l jJn,
must Iw used .

( h ) 'W hen outside the oonnnentur hmlfs ut til,'
United sta tes. li s terrtto r tes , or flos .~ (' .~ " iollS. nu 11111 11

teur radio st n tton IIIlly 1.If' o!lprll ll,1! lUI I" 'rl llhh' or
mobtte only under the following ('fJ Dll lt ifJ n1il :

(1) Operat ton may n ot be conducted w ith in U.h~

jurtsdrcttoo ot a forl"ign gover nme nt e xcept pu rsuant

to, and in a ccordance with express ullt hori ty gra n tN
to the ttcensee by such forpi~ governm ent. wbea a
foreign g overn m en t pt>rm i t ."l Commil<l<h.n nceueeee to
operate wit h in ill< tPr r itorr, the amateur r reqUE'ncy
Nnd1'l which hl a ,. I){' uved s h a ll I~ a s presc r-ibed or
limited by tba t eo veen ment . (Sf'(' Al' l'e ndlx 4 of tbis
Part for the text of t ren rte- o r a ereements between
the UniU>d Statp" a nd fo re1 l:n eovernuu- nrs reta nve to
rt>clilrocnI n Rill t £> \1r fa d 10 operu t ton. ~

(2) wben olltkltle the j u ersru ct ton o f n fo n .(1:1I I:OV
ernmeut. opt'rat lon m:ly b{' eonducted with in IWJ:ioll
2 o n an,. a ma teu r f requeur-y hand bet ween 7.0 MHz
and 148 11Hz, Ineluds-e : and whr- n lint wit hi n n eetou
2, ope-ration ma y bP ecnd uc ted only In. me amateur
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Synthe.lze Any fM Rlg...Wlth A 'LB (hannell.erl

NOT.: Region 2 I" defined 8 8 fo ll ow" : On the " 0111. II l in ..
( B ) n tendloll' f rom th.. Norl h P ol.. alool:' mertd te n 10· 1I'1'1I1
of G~owlch 10 It. te te reee eree with parallel 12 · norlh :
ttl l'n Cl" b,. Grl'at Clrelf' Arc 10 l h l' l ote r...e tlo o of nw-r1dllln :SO.
",eal a nd parallel foe n o rth; Ihl'nce bl Grl' lI.l Cl re ll' AM' 10
tbe In l l' raf'Ction of lDl' l"I. d ln n 2:0 · .... f>Ilt nod pnraU..t 10· ""ulb :
t h e o e& alOOIl: merldl ll. o 20· wed to Ihl' Sou l h Po ll'. 00 th..
",es t, II n e e (C~ ntl'ndlnr from I h.I' North P ol l' bl Onnt
CIr c le Arc to the IDtl'rllee tio n of pnrollel 6S ·S0· nortb with
t he InlerDattooal boundar, In Bl"rlog Strait: thl'Dcl' bl Grl'o.l
Ctrcle Arc to the Ie tereect toe of merldtlln 1 6~· elUt of G tHO

'lII'Ieb a od parallel W· nort h : t hl'o CO' by Grnt Ctrclfo Ar... t o
t h e In le f'8('Ctto n of merIdian 110· weat aod para lll'l 10 · Ilortb :
tbe llC!' aloog p a.ra.ll r l 10 · north 10 I tlII Inll'nll'Cttoo wl t b me
rlCU llo 120 · 1V\"1lI: thl'Dce Ill00 l; m..rJdlo.n 120 · Wl'at t o t he
S o u t h Pole.

(3) Notice of such opern t lou, in accorda nce with
t h o provls lons of , 01.91, s ha ll be e rven to tne Enginl:'er
In Charge of the district hnvlng jurlsdleUon of the
a uthorized fi xed t ransm tttee Iocettou.

b a nd s 1.0-1.1 MHz. 1-1 .00 -1 4.35 ~I H7.. 21.00.....21.4:'i Ml h:,
and 28.0-29.7 M I-I7..

D91.91 Neu ee of operation .....y from .uthorized 10·
cation.

wuenevee ItO amateur «ta non Is, or is Iik£>Iy to be.
In portable opera t ton at a fli ng l£> location t or a reetod
eeceenae 15 d a yll, tbi> nceasee snen giw advanCf'd
wrt tten ncrtce of l;uch creretton to the ('omm l ",qion'!i
omce " lK'Ciftf"d in 19r .% .. A new nonce ifl eequ teed
wueeevee tbere I,. any ehange- in t hp rert tcutare o f a
p~viOUfi nonce o r wbenev-er ocera t ton a wa y trom the
autborteed s ra t ton continues t or a per-iod In l"X('t>Il!l of
1 y ea r , Thl:' neue- required hy thla flf>ct ioo "'hnll con
t a in tbe touowr ne In forma tion :

(a) Namf' or tteensee.
( b) Rtl'ltion eeu RigrL

(c) Autbortaed sta t tou location snown on " tat ion
ttceuse.

(d) Speci fic g£'o~ra ph ie3. 1 loca tion o f stntlon when
in Ilortnhl p opera flon.

(e) Datp>! or thl' hl'ginll i ll~ and ('nIl of tilt' po rt uhle
ulll'ration.

(f) Addrl's!.. nt wh ich. nr thrnllgh whkh, thl' H('f'n"t·p
(' ti ll I)f> rt'"dily renehed .

[§ 97.97 ,·rt·ii/r(f efJ. J(}-17 - n .. 1'/ ( n) - 1]

New-Used

144-141.!l9 MHZ Model 4008
12!19S Kil
1I!1.!lS w,~" & T",Ied
WRITE FOR 8ROCH URE
A. ..lablo By 0" .1 M. Only

PO BOX 112
GOlET A CA 93017

Coyerte. AM ·1179/GRC 50-100 MHz, OUI
put 30 MHz . Requir~ 150 Vdc and 6.3 V
10 lbs. Used . . 59.95.

SP-6CKhlX GPfle<i11 eove.;,ge A...::e",... ,:,4

54 MHz in 6 bMlds, Duiil conversion.
Variable s..~lf\I,ty to 2'00 Hz_ 117 /230 V
60 Hz. W,th instruction ""'''ual. Used S255

Ham Gear

WORLD OSLBUREAU
5200 Panama Aw., Richmond CA USA~
THE ONLY QSL BUREAU t o handle all of
your aSLs t o anywhere; n e xt door , the na xt
stata the ne xt co u nty. the whole world. Jutt
bund'ie them u p (pl••s. arrange alphabetically)
and 'end them to u s w it h payment of 54 ••l:h.

GLB ELECTRONICS
404 CAY UGA CREEK ROAD-SOUTH CHEEKTOWAGA, N.Y . 1422 7

M-TRON
DOUG MURRAY - W6HVN

2811 Telegraph Ave., Oakland CA 94609

* EASILY CHANGED FROM RIG TO AIG
• FASTE ST LOCK- UP* CHOI CE OF 10 or !> KHZ STE PS
. 5 PPM STAB ' lITY
* U"I' VER SAl SWITCHING* DES IGNED FOR MOBIL E EPrl VIR~"'UH* uo_..so MHZ Vt RSIO N AVA llABl t

r---WEST COAST HAMS---,
Good Deals

73 MAGAZINE

§ 91.101 Spec ia l provisions for mobile s t a t ions aboard
s h ips OT a ir<:raft.

I n acdt ucn to compl ~" in lo;" wi tb ntt ot her nppticahle
rnres. nil amateur mobne station opernted OD board
a !:Ihip or a lrcrert must comply wit h all or the follow
Ing spocta t co udtnons : (a ) The ins talla t ion a nd 01l(' rU

Hun or till' amateur mobile ste t to n snnu be uppro ved
by the muster of the s h ip or ceute tn of t he al rcra tr :

(b) T he amateur wob il £' sta tion shall hi' sepa rnte f rolll
and Independent of alt other radio f'<ltliplllent, if :.lIly ,
installed 011 bonrd t he 6311I1" ship or ai rcrart; (c l
The electrfca l installa tion of the a ma teur motute stn 
tion sh a ll be in accord with uie rule" Illlplieabl", to !:Ihi l'lC
or nircraft as p ronllligah--d by the approprl nte gOl'ern
ment ageney: ( d) T he o[l('ration of the nmat£'ll r mobile
station !:Ih a ll not interfere wll h t hl" efficie nt operation
of a ny other r 3d io f'quipment inst.!. lIed o n boar d t he
flame s hip or aircraft ; a nd (f") Tbe amatf'U r mobile
station and its associated f'q uipment. eithe-r in iWo'lf
or in its method of opera tion.. sh311 DOt constitu te a
hazard to tbe sa fety or life or property.

Loo_

§ 97.103 S t a t ion log requirements.

An 3ccurute legible a ccount o f station Opl."ration !slull
1)(' entt-red in a log tor eueh amateur ra d io -''It.atlon. Th;!'

SALES

,(A~ ~\'1~1i(.. +~

,
~

~
~w ;.<o}; Ct."

•
I

DR AKE II REGENCY II HAL LIC RAFTERS

ANT. SPEC. II SBE

CUSH-CRAFT II MOSL EY II HUSTLER

WA9CFU LEE /211; 135 1265
WA90GD ROD

555 WOODLAWN ROAD LlNCOLN.IL
62656

A-A-A

100LS
HARD-IO-FiND PRECISION IOOLS

Li st s more than 1700 items- pliers, •
tweezers , wire strippers, vacuu'!' systems , , .
rf'lay tool s, optical equipment, taol kits
and cas es , Also includes four pages of
useful "Too l Tips" to aid in tool selection.
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ACTIVE AUDIO FILTERS

, .....-:... .....' •-., ...'!-:.... ..- .. , I..... 1Ii\Ii ... -_. , ,.,...,. ,~. ' .,.. , ...... ::..~,~
n

LCOMMONICATIONS

ENTERPRISES

HOT CARRI ER O'OOIS

n" ERS

MFJ

"'1_ S " .12'$1001 ......-"H... l ~'$Al~

1I,~ 1~1" '. ' ''41))I~ 101. '''41~I . 1.1. '''~ IlI '' h i .'
I"UMI! 1.1. I..U41(l h l ' ''''.lllhi. I .... l S I~

U .. IAR In IlI'J" s I~ I1l'l l '/ ' O" S1 2~ ' " '' SI \olI
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DIP TTl

HIS

TORO' OS

Ie'S FOR SUPER HIGH PERFO ''I'.lANC E

CW flL TE A (CWF·2) Ge t ralO,
sha rp selectivi t y; No impedance
ma tchln g l BW Is~lec tab l e J 80 Hl .
1 10 Hl. 180 Hz; Cente,
frequen..: y f =750 Hz. Sklf ts 60
db down at Y. F and 2F; 4 op
amps; 2" x3 " PC boa,d; 514 ,95
wi,ed. tested. gu.TanIO'ed;
512.95 kil. CWF·2 : $12.95 KIT, S 14,9SWIREO
CW MINI FILTER ICWF-31 1%"x2" PC bo¥d ; Cenle , freQU ency F· -'SO
Hz; 30 db down al 'l.t F and 2F ; BW 11 0 Hz; 2 op amps ; $8.9S .....ed.
lested. guaranteed. 57 .95 k ,t _

LOW PASS FILTER ILP F·lI Resistors wt cctcu 500 Hz to 20 KHz;
Faclory set 102.5 KHz; ROIIOfl 4B db per octave: lnpul imp 1 M; G.ina l ;
5 OP amps; 2 "KJ " PC board; 516.95 wi,ed. teliled. guaranteed; 514.95 kit.

• • • ' please ,nelude 5s.:t postage on all orders · · · ·

WRITE FOR FREE SPEC SHEETS'!!

P.O. Box 494·C
Min. State. Ms 3 9 762

HAL COMMUNICATIONS
Box 365L, U rbana IL 61801 • 217-359·7373

_ Compal.b!e ..... ,1> all ... b-..dible to<w 5y.le.... 5lJcl> ... PrivaTe L,ne.
o..nnet ':;".d. (1..""1 Cl'IIlnne' . elc .

_ Gl... Epox v PCB...Iocon 1..,n5l <10 ' 5. and lanla'um elec l,oIvhC5 "If:d
th ' OUgt>Ooul

- Anv ""n"'u'e d ual coil con lactles. ,Hd rnav be u ted lMoto,oIa
TLN6814A. TLN6709B - B,amc:o RF·20)
. e~, e<:I by 12vdc . 3rna
- U", On anv ' 0f>0! f'equencv 6 7 Hl 10 250 Hl
• M ' niat ,,'e 'n I'l e, 2.5" _ .75" _ 1.5" h,gtl
• W" ed and te"ed
• Complete Wl lh rud P $28.45 Ispec'lv l , e" u. ncy )
• Qutp", 3v AMS \Inewav.., low d ,s tof,io " $14 95
• POl1paid - Cal,!. 'el'de"lS <>dd ,.Ies ta_ •

MNIATURE
SUB-AUDIBLE
TONE
ENCOOER

COMMUNICATIONS
SPECIALISTS

P.O .Sox 153, B r e a CA 92621

WHY FIGHT CRM?
Copy code th,ough
the aR M wi lh a NEW
DE· l01 S i9nal D,~·

c,imonalOr . Buill ,n ac
Supply . f aCl ory
luned. a nd a one year
warranty. 519.95 plus
5 7 .00 sh,p pln g. Ala·

DYNAMIC ELECT R O N ICS IN C . bama res,den ts add
Box 11 3 1 Decatu r AL 3560) 5'lfttax.

SEMEX ELECTRONICS . 745 Cowpe r, #7 . rdlo Alto, CA 9430 1

Order Desk : (4 15)324·8460, 24hrs/da y • Overnight strviL'e

Stocking: Schollky, High Speed, Low Power , & Standard TTL;

DTL: Unears; C.MOS ; LEOs; power transistors; e tc; etc ; etc ...

in variety, quantity & quality equa l to all lhe major advertisers
and at pr ices com pelitively under. Call or write for complele

in formation. (PTef. min. order: $100). Money back guara ntee

on all goods.

log s uau tear rue ca ll si g n o f the s ta t tou e nd tbe ,. i~ll a ·

t ure of tue ucensee. Tht" follolYiu;,! In f...r uie t ton ,,1.;111

be recorded a s a m inhuu rn :
(3 ) \y ri ttt"u t-ntrif-" Ji, for a ll ",t:.atiuo... whh-h ., n· r...

qufred o nly once, or" 11t"1I tuere is a ("ilol ll::t- lllt"ft>t ...
(1) ThE;' :.ig na t u l'l!' ot r ue con t rol o!" ' rat,,r toll d ll' ,\'

ami tlit" ca n !<i ;::n ot h i!' I,rilllary x tn t ton. if lu- i" o l!h'r
t ha n ti lt" sta tion Ik f'IISl....

(2) T'he Ior-ntfon ot ti ll" sta t io n. ~ tatl "lIs ill Illuhi!E;'

opernt ton may ente r the word " IOC.:1 I" roe mnateur rud to
couunun lca tton conducted within 100 .... tn tu te m i lp,,! of
t he a ddress shown on t he s ta tio n u cense. ot uerwt-e

the Iocu uon of t be first a nd la st rudlocommunicaf lon
or r-ar-h d a y . Stations in lI\ollill' or po rta ble opera tion
I>hull Wilke a n ent r y s howi ng rom illill llce with 1 97.97,
It requf red.

(3) The inpu t po we r to t he r ransuuttee fina l a m '
p Uff in,; ,.1a.~1·.

( .J) Tbl' tJI)f' of emlsstou used.
(5) Tilt' f r l'flllt'llt·y o r frl'fIUl'IIl'y subba nd used for

t ru nS1ll1 rt lug.
[ b ] Orner enlrif's for a ll stations w luch may II",

r ecorded In a form ot her tha n wrtt te u hu t which can
r t'udll y Ill' t ruuxcrlbed hy tbe III't'lIl;t,(· Into written
f orm :

(1 ) The dat es of Op t.'rll tlo n.

(2 ) I<;xt't'pt for r ep e a ter- stat ions, nnruee ot person a
other tha n t he cont rol operator u!;lng t he stat ton,
etthe r dirt'<'t1y o r Indln'C1:ly, f or am ateu r rad tocom
muntca t ton.

(3) A notat ion of thf rd party m essages se nt or re
eetved, Including names of a ll perttc tnan ts and a br ler
d MWrilltlon of the lllf'S!lU,l1;li' content.

(4) T he ca ll >1I ,I1; n of eacu s tation actuall y eon
t ac ted, or other pu rpose o f the transmt ss ton, t.e., t bose
set fort h In ~ 9i .8!l. x rat tons in mot dte o per a tt on a nd
t el lf'a tt'r stat ions may om it t h is enn-z. Con t rol st a tions
sha fl enter tne r-al! si ~n(s) of each sta tion In t be ( '011

trol link. An . ull xillllr)' lin k s ta tion shnll ('Iill'r the cull
stgn uf li s a Ss(J{·ia h· l! st u t ton t s ) .

( Ii ) All s ta t tons sha n enter the thllt's t he fol ia tio n IR

p u t In to, or tu ken ou" ot , se rvtce. Sta tion>; other tha n
those in mobue operattou, control s tations, auxilia ry
link stations, and repe a ter stat ions shu ll enter tbe
times of conunenctns lind termina ti ng each exchange ot
1".1d toc ommunrca t ion.

[ 1 97.10J r ft-13ed ed. 10- 17- 72 ; V l (71 )-l]

§ 97.)05 Retention or logs.

T hl' s ta tion log s ha ll be preserved tor 0. period of at
)('ust 1 yea r- following the la st date of entry a nd re
tu tned In the posseas tc n of t he Ilceusee. Coplea ot t ht:'
h )~, Im'luding the I'l'c tlon !l r equ ired t o be tra n~('rihed

by § 1)7,103, sball be ava il a ble t o tht' Commh:sion tor
ill"'Ilt'Ction .

[ 1 97.105 revised el1. 10- I7- 71 ; Vl (7 2 )-1]

EY£ROE:iCY OPERATIO:i8

§ 97.107 Operatitin in emergencies.
In the event of a n emerge~y d isrupting nor maUy

ava il able communication fa elliUt's In any widespread
arl'a or areas, the Commission, In Its d iscretion, mal
declare t hat a gene ra l s tat e- ot communications emer.
gency exis ts, des ig nate tbe area or a r l'as conce r ned ,
and specif y t be a maten r f requency bUilds, or segmen ts
ot Buch blinds, for use only Ly amateu r s participa ting
In ellle rgeney cOllllUunlcation with in o r w ith such a t 
fectt'd arell or areas, Amateur s desiring to request tbe
decl ara t ion of sucb a state ot e WN geney s hou ld row ·
w u nlell te witb {be Commission 's E ngint'er In Cbarge of
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ctsetr, the da te of the Commission's decteretton, the
area a nd nature of the emergency, a nd the amate~r

frequency bands or segmenta of such bands which
consti t ute the a mateu r emergency communication,
bands a t the time. Tbe designated stations sba ll not
enter Into d iscussi ons with ot her s ta tions beyond fur
nisbing essont ta t fact s eetettve to the emergency. or
acting a s advisors to st a tions desiring to a ssist in the
euiergenr-y, a nd the opera tor s of such design ated sta
tions shu ll report fully to the Commission the identity
of any s ta tions fallinA' to comply, erter notice, with
any of the rerunent provisions of this section.

(e) Tbe special conditions imposed under the pro
visions ot this secnou sha ll cease to apply only after
tbe Commission, or Its a u t hor ized. representative, sha ll
have declared s uch general s ta t e of communtca uoce
emergency to be terminated: however. nothing in this
paragraph !'hall be deemed t o prevent t he Commission
from modifying the terms of its decla ration from time
to time as may be ueceesarr during the per-iod of a rom
muatcattona emergency, o r from remov ing those condt
tlons with respect to a ny a mateu r frequ('ncy band or
segment of such band which no longer a ppoara eesenuat
to the conduct ot the emergency communtcnttous.

2- Meters••• Need we say more? OPERATION OF ADIHTIO:iAL STAT IONS

§ 97.108 Operation of a remotely controlle-d station.

(a) An a mateur rad io s tation may he operated by
remote cont r ol only f rom a n author tzed con t rol point,
and only where t here is eomplfance with till" fo llow
Ing :

( 1 ) The license for the remot e-b" cent roll ed sta lion
must li s t the autuorteed remote cont rol potnt ts}, A
photocopr of the remotely cont rolled s ta tion l tcense
must lit' po sted In a cousptouons place lit the n u th orfzed
control polnt ( s). a nd a t the remotely controlled t runs
mttter locutton. A COllY of the srstem network di agram
on JIIe with the Connntsel on must be rl ' tul! lI'd at each
control point. The trnnsmlttlng untenuu. trnusmtsston
1111(>, or 11IlI St, as a pproprlu te, ussocratee with the re
motely con t r oned t rnnsmttter must beue a durable tag
marked with the »tutton call sign, the na me of the
s tn non Ilceu-s-e and othe r infor mation so that the
cont rnt operator (';\11 rt':ldily be contacte-d by Commls
slon 1>t' l'SUllnel.

( ~) 'The cont rol link equipment a nd the remot ely
co nt rolled sta tion must lIE' eccesstbte only t o persons
lu lt ho rizt'11 hy the U{'t>Il."'I't'. l'rotectlon against both In 
ndvertent u ud u nHufhur!z!'d delfberate emit-allons must
lit' I,ruvldt>d, I n the event unauthorized e mtsstons oc
cur, ti lt' »t ut ton opernt lun must be suspended unt il such
tt me us adequate protection Is Incorporated, or there

is reusountue assurance tbat unautnortzed emtsstons
wtn uot r ecur.

(3) A con trol opera tor destgnated hy the Iict'nsl'e
must be on duty at a n a u t hor ized con t rol point while
the station ts lIt'ing remotely controlled, I mnwdiat (> ly
prior t o, and during the perfods the remote-I)" cont rol led
station I ~ in oreratton, the rrecuenctee used fo r emts
sion by t he remetelj- cont roll ed t ra nsmit te r must he
con tin uously mon itor ed by the cont rol operato r. Til t'
con t rol ope rator must termina te t ransmtsston upon an)'
uevtanon from the n ih's,

(4 ) Provlslons m ust be Incorporated to aut omat i('1I1Iy
limit t r ansmts ston to II period of no more t han 3 mlu
utes in the event of mnlrunctton in the con t rot lin k,

(l'i) A remotely controlled etauon mll J not he op
ernted at li lly Ioc at ton other th an t ha t 1< IWcltlt'd on fh t,
ncense wit hou t prior ll i'p rova l or the Commt sston lOX

cept In emersenctes lnvolvlng th e- Immed tat e sa tl'l ," uf
ttre or protec t ion (If. prol't' r ty.

DIVISION_CI!!l'l__

the area concerned. whenever such declaration baa
been m ade, opera tion of and with amateur stuuona in
the a rea concerned shall be only In accordance with
the requtremen ts set forth In this secti on, but such
requirements shall in nowise alTect other norwal ama
teur communication in t he errectec area when COD
ducted on f requencies not des ignated for ellwrgenc7
operation.

(8 ) All t ransmissions with in a ll deelgnated amateur
emergency commun tca t tcn bauds other tban ccm m um 
cartons rela ti ng directly to rellef work, emergency ser-e
Ice, or t he establishment e nd ma intenance of efficient
amateur r adio uetworka for the handling of such com
municatious I:Ihall be suspend ed. Ineldental calling,
answering, testing or working [Ineluding cesue r eon
versauon, remarks or me8l>a ges) net pertinent to con
structtve handllug of the emergency situation sha ll be
prohibited within these bands.

(b) The Commission may d esignate certain amateur
stations to a sstet In the promutgutjon of Information
relating to the declaration of a general state of rom
muntcattcus e mergency , to monitor the d esignated
ama te ur pw«rgency eommuntcattcaa bands , and to
war n non-compl j lng stations observed to be ul'Natlng
In those bands , Such sta tion , when 60 designated. may
transmit f or that purpose on any frequency or ree
cuenctes authorized to be used by that sta tion, pro
vided such transmissions do not Interfe-re with e-ssen
tial emergency commuotca uons In progress; however,
s uch treu emtsstons shall preferably be made on author
teed fr equencies Immediately adjacent to those seg
ments of the amateur bands being cleared for the emer
gency, Ind tvtduut trunsmt sxlona tor the purpose ot
advising othe r s ta tions of tbe existence of the com
muntcauona emergency shall r efe-r to this section hy
number <191,107) and sha ll spedty, brielly and con-

3 050 Hempland Road
Lancaster. Pennsv tvan ta 17601
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(6) A repeater s tation may he operated by rudle
remote control only wuere the control link utilizes rre
qnenetes other thnn the repen ter st a tion r er-elv lng frt-
nuenctee.
[ 1 97.108 add('d 7I ('W ell. 10-17-72; 1"1(72) -1)

we ""09 UPS _ poss,bhI . G_ ....r _ ...... lncludl
",,""gil lor PDS'_, I """' r~h,f>dItd in cash . FlorIda ' ........1.
incl" .. . ~ Ta" .

NURMI ELECTRONIC SUPPLY
[)epar. ........ 27

1727 Donn~ RCNd . Wen Pl lm Belldo. Florid. 33401

PHONE - (305) 686,8553
HEP 170 2%A, l 000PIV, Diodes, Bulk Packs of 10, Fac to ry

Fresh .

1.35
1.85
320
6.70

Price

S .85
1.09
1.55
5.75

5fS6.00

4/$11 .00
4/$16.00

Only $8.95

! II

S2 .95
SU S

10/$3.00 - 1oo/S25 .oo

R ED
G REE N

Sin (in. 1

2,,4 %

'"'4 Y.."6
17 x 6

SIDE···..

2 x 4 %

'" '4 Y.." 6
17 x 6

KEYSTON E PER F BOARD
G,lO Glass Epo"y
Perf Board 3/64"
Thick ,

RCA 40673 DUA L GA TE MOS FET
Fac tor y Fresh

JUMBO LEO READOUTS
Like MAN ·1 Type Only BIGGER I , , ,

Ch<lrac tt'f Size : 3/4 x 7I 16;n.
Ovt'fa ll Size: I · 1/8 x 3/4 x l IB

. No. LR O·JR

No.
_ UNCLA D··,

" 29
4 230
4231
4232
··COPPER CLAD ON E

4 238

"39
4240
4241

J UMBO RED LEO' S
S;milar to Mon \.iln to MV5020 Ser ies
Yo ur Choice of Len...
Rlld or Clear. TO ·I S
Sil eo 70MA.. 140 MW
3V. Another NES GU ARANTEED SUPER
BUY. 2/$1 .00 - 12/S5.00

LED R EADOUTS
MAN·1 Type, 0.9
Drive wi th 744 7,
Charec tees 5/1 6 " 3/1 6.
20 MA per Section.
No. LRO·R
No. LRO·G

SPEAKER ASSOR TMENT
1~ to 4 mch. Gootl As.o;orlment of Lo w Z (8-16 ohm)
speakers aU new. Te ll uSwhat S IZE RANGE you want and
we will do our besl or jusl le i uS'live you a lu ll essce tm en t.
Thou~nds in Slock. AL L NEW AND GUARANTEED.

O nly 101$5.00
___ WE GUARANTEE WHAT WE SELU I!!' _

R F POWER TRANSI STO RS
We did il again . All brilnd new with stilndilrd m.u kings and
most were rrwnu factured th is Yeilr . A IThlIjoo maflUfKturt'f
dropped his RF J)O'We' IirMl and we bought his inventory.

2N5589 3 Wil ttsDut S 3.&0
2N5590 10 WausOut 6.00
2N559 1 25 WallSOu l 12.00
2N60f10 4 Watts Out 5,00
2N608 1 15 wens Out ]. 50
2N6082 25 Wans OUI 10.00
2N6083 30 Wa llS OUI 12.00
2N6084 4O Wans Out 15.00

All are SIlicon NPN dnd~ ootpu l ,atl"")S a'e good 10

175 MH Z, Hur ry some quanlilies are limi ted.

§ '7.110 Operation of an auxiliary link s ta t ion.

(8) An auxilia r y li nk sta tion mllY u se amateu r t r»
quency hands a bove 220 1\IIlz except tng 4:m to 4:\."1
)IHz for em ias lons. Frequencies below 22:i :\t lIz IH'I'd
by an auxlliar~' link sta non sha l! ht" monitored lIy ti l t'

cont rol operator IIll IllNl luh"l y prior t o, a nd during. 11l'
r lods of opera t ton.

( b) A n a uxiliary li nk station llIay only be used (01'
fixed operat ton from the loca tion specified on t he st a 

tion license, and on ly when it s nssoctated era tton re)
b opera ted f r oni i ts authorized land Jocatton.

[ § 97.110 added n('le ell. 10-17-72; 1"1 (72)-1]

§ 91.109 Operation of a control station.

( a ) Amateur f requency bands above 2'.20 ~IlIz, ex
cepting 435 to 438 "1Hz, mny be used fo r emtsstons h....
a con trol s ta t ion. Prequencles ln-Io w 2~5 ~t Hz m"~l

t or cont rol Ilnks uius t he monitored b~' t he cont r ol up
erator Immf'rlia tl'l y rtr lor to, and du ring, (It'riods tit
0llt' rll t Inn.

(h ) wtn-re II remotetr (:ontrollt'd station hna teen
uurhortzed to I.Je ope rated f rom one or more remote
con trol sruuons, those remote cont rol stu tlous may he
operated either uioblte or portable.

[ t 97.109 Q(lded nclt' elf. 10-17-7!; 1-'[(72) -1]

§ 97.111 Operation of a repeater s tat ion,
(a) Emissions trom a repeater sta tion s hall be dls

conti nued within ri seconds a fte r cessatt ou of radtocom
muntcan on by the user s tuu cn. I'rovt stous to auto
matically limit the access to a r epeater station may be
Incorpora ted, but a re not mandatory.

(b) T he t ransmitting and r ft'E'll' ing r requenctea
u t ili zed lIy the repeater station shall be con tinuously
monitored by t he cont rol operator Immed iately prior
to, and during, periods at operation.

( c ) A repeater s ta tion mu y be concurren tly opera ted
00 m ore t ha n nne frequency band , provided the neces
Mry sbowlngs have teen a pproved by the Com mission
t or ea ch frequency band at operation. Crossband opera 
tlon ot r epea ter st a tions Is proh lbtted , t.e. bot b Input
(receiving ) a nd out put t t ran sm ttf lng } f requencies for
8 particular r epented transm iss ion must lx' within the
"'II we trl:'quency buud . OIOf'l'lltion on more t u n n one out
p u t r requencr on a single f requency band Is prontbtted
e xcept when srectncaur approved by the Commission.
Repea te r stattons au thorized t o ope rate in conjunct ton
with one or monoauxilia ry link station!" m:ly u tilize nn
Input frequency In a d trrerent frE'quency band pro
vlded the Input frf'(lut>llcy of tilt" a uxilia ry link era 
tlon( s) is In the sume frequency hand a s the output
(rf'(IUency of t he repeat er s tation.

(d) A r epea t er sta tion shull l.It' operat ed In a Ulan
ner so aR to a ssu re that the station Is no t used tor one
way ra u toeonnnu uteatt on otber than provided for In
§ 97.91.

((. ) A s ta ti on ttcensed as a repeater st a tio n may
only hI.' operated a s a re pea te r st a tion , exc('ptlng fo r
..nort perfods for testtng or for emereeucres.

[ f 97. 1 11 added 'H'lt: ell. 1D-17- U ; V[ (72 )-1]

(To be con tin ued next month. )
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$150

$130
$320

$255
5255
5 SO
$425

\10TOROI.A P33·BAC SW Handi
Talkie. excellent condition with an
tenna, mike. Ni -Cads, 34/94 and
94/94 - $95; Heath HX·20 80-10
meter SSB and CW transmitter, HR·20
80-10 meter SSB, CW, and AM re
ceiver, and HP-20 AC power supply.
good condit ion $195. FOB.
W5PNY , 2506-A. 35th St., Los
Alamos NM 87544.

PLEASE donate all of your unused
ama teur equipment, any ham band,
to, Association for the Blind ARC,
1844 Broadway. Kansas City MO.

"DO~ A7'l1) BOB" new guaranteed
buys. Discount Prices plus full
warranty. Write for low pnces:
Hy-Gain TH6DXX, TH3MK3, 204
BA, DB10 15A, 402BA; Mosley CL33,
CL36, 5402; T riex MW50, MW65,
W51 (FOB, Cal); Midland 13500
5219.95. 13520 W-T $209.95;
Regency HR2B; SBE 144 $199.95;
Standard 826 MA, 146A; CDE Ham-M
599.00. T R44 559.95. AR22R
S31.95, Belden 8448 rotor cable
1lJelft; Belden 8214 RG8 FOAM
17<1/ft ; S237 RGS/U 15<1/ft; Am
phenol PL259 49d; Hallicrafters
FPM300 new demos, factory warranty
repair needed, $460.00 each; Rohn
25G, 45G tower, accessories stock;
Used guaranteed: Collins 75A4
$345.00, Kenwood R599 $300.00;
T599 $350.00, write demo pnc es:
Heath SB300, filters $250.00; Write
quote Swan, Drake, Eimac ; Motorola
HEP 170 epoxy diode 2.5A/1000 PIV
29i, $25.00/100 Lot; 1972 Radio
Masters $3.50; Motoro la Semiconduc
tor Data Series $7.50; Calrad dual 
meter SWR·relative power meter. to
150 MHz $15.95; # 15 antenna wire
$1.95/C ; Write quote items not listed.
Shipping charges collect. Madison
EI ectronics , 150B McKinne y .
Houston, Texas 77002. 713-2242-668
Nite/weekend 713497-5683.

DESK·FAX TRANSCEIVERS as re
moved from commercial service
(working) . $14.95 each, or $25 pair.
Jim Cooper, P. O. Box 73. Paramus
NJ 07652.

MOBII.E IGNIT ION SIIIELJ) gives
more range, no noise. Everyth ing from
economical suppression kits to custom
shielding. Literature. Estes Engineer
ing, 543·S West 184th Street, Gar
dena, Calif., 90248

"':ANADIANS - FREE 120 page elec
tronics catalog ETCO·B, 464 McGill,
Montreal.

COI.L1NS FOR SA I.E: Individual
prices are indicated. For package deals
please wri te. 32S3 SN 12091 $650,
75S3 SN 14276 $600. KWM 2 A SN
11535 $750, 516F2 P. S. 575. 3 12B4
stat ion control $125, 30L 1 linear amp
$350_ Jack Aviv, WA2KNC, 106
Glenn Avenue. Lakewood NJ 08701.

5 30
$225
5350
$275
$ SO
5 SO
$480
5 90
$340

5250
$105
$ 44
5 60
5650
5265
5265
5200
5200
$200
$110
5 90
$lS0
$ 30
$ 70
5110
5150
5140

$250
$3S0
5246
5200
5200
5200
$255
$ 190

"BRA~n ~EW" : Clegg 66er in origi·
na l factory carton, $145. Money order
or certified check . J. A .LaTorre, P. O.
Box 521 , Lawrence MA 01842.

WANTED: ARC·5IVH F components.
Mounting Backs MT65 and MT·71.
Contro l Unit C-42, Junct ion Box J-28.
Also need connectors. WBBNLM, 146
Schonhardt sr., Tiffin OH 44883.

I"ACSI\ ULE PAPI':R for DeskFax
units: $1.95 per box . 6 boxes for
$10.50; for weathermap recorders;
$4.25 per box, 4 boxes for $16_Jim
Cooper, P. O. Box 73, Paramus NJ
07652.

EQUIPMENT FROM 73
The following list of gear, unless

otherwise noted, consists of brand
new equipment pu rchased for testing
purposes only. Some have been tested,
some remain unopened in original
cartons. We are offering this gear at a
considerable discount on a first-eome
first-served basis. Please send Money
Orders or Certified Checks only to 73
Magazine, Peterborough NH 03458.

Cap-Corn 40m solid state
SSB xcvr
Heath IB·101 counter with
Vanguard Scaler
Clegg 27B 2m xcvr
IC-22 2m FM xcvr
Midland 13500 2m xcvr
Midland 13509 220 xcvr
Tempo CL-220 220 xcvr
Clegg FM·21 220 xcvr
Regency HR-6 6m xcvr
HR2MS Schannel
scanning 2m xcvr
TME·H·LMU 16 channel rcvr
Digital Logiclocks
Dycom 2m repeater
Wilson 7 element 10& 15m
beam Ioick-up only)
Waller 60A power supply
Standard sr-c 120/5 power sup.
Gladding 12V power supply
SBE Scannevlsion
Robot Monitor
Robot Camera
AX 190 amateur rcvr
SX 190 SWL rcvr
Pickering KB·1 keyboard
TPL 502·B 2m Amp 1w/4Ow
TPL 502 2m Amp lOw/45w
Heath HW-202 w/encoder
Heath HWA·202·1
Heath HA-2022 amplifier
Gladding 8 channel scanner
Gladding H l-Scan
Regency TMR-8·U Scanner
Tempo fmh charger
Heath HM·2102 wattmeter
GTX-2 FM xcvr
Newsom 2m KW amplifier
Temp ·ONE SSB xcvr
External V FO
AC-One power supply
FPM 300 SSB xcvr
Heath tC-2009 calculator
SBE 450 FM xcvr
MITS calculater w/ac
adaptor and case
Memorv-Matlc 8000

We can not check ,n to " &eh a<tvefl '''''. so Cavea l
Etnp la< .

SELL OR TRADE Hassetbted 500C
camera with eccessones $1250. or
factory sealed new 7553C or make
offer! SASE for info. Jim K4YBB,
942 N. W. 116 St.• Miami FL 33168.

ATTENT ION C.A.P.ers, Regency
RE-CAP2 with ASP·117 Antenna
$130, Hammarlund FM·50A with
accessories, manual, Xtat's and GAM
TG2 antenna S90, Heath HM·2102,
VHF Wattmeter $20, Pat Butler, 1833
N. Indiana, Peoria IL 61603.

COMPLETE 36 page QSL catalog , 3rd
edition. New " SPA RK LING" QSLs.
Hundreds of cuts. ten report forms,
thrlteen colored stocks, 2Sd. Ten
sample QSL cards. Comeilson's
Quality QSLs, 321 Warren st.. N.
Babylon, N. Y. 11704.

We ....,11 be t ..... I"" 0 1 SU,lab,h ty 0 1 ad,. Our
. onpons,bfl ,ty IOf ", .Qf1O exl,...,d , o n ly 101'"nl
' ''9 a corre<;t lid , n a la le, iu.ue

T yP<t COPY_ Ph'.. -.>d punch.ale "x&etly as
YOU ....,sh it IQ """"" , No a ll..:aplla l ads..

Fa< 51 ext,a we c a n m a in la ,n a rep lv box 10'
you .

PrICe - $ 2 pII!' 25 WOf(l$ 100' non-c~c ..1
Ids: $ 10 pe. 2 5 ........dS 10< ~nftS ",...,Tu''''' No
d<SP~V ids 0 ' ~ncV d.sco u nt . Include vou'
c heck ...."h Ofdef _

WA:'\TED : W.W .V . comparator.
Lavoie LA-8000 or like equipment.
Also need manuals for Lavoie.
Stephen Gansky WA3AAO, Oak Hilt
Apts. N-408, Narberth PA 19072
215'l64.()64S.

WE BU'f late model Coltins-Dreke
Swan, top prices, cash , Assocaited
Radio, 8012 Conser Overland Park,
Kansas, 66204, Call: 913·38 1·5901.

MUST SELL: New Signal One CX7A.
Inst ruct ion & schematic manuals in
eluded. , $ 1300. Contact Lewis
Grigsby Jr., Farmers State Bank.
Pittsfield I L 62363 217-285-2194.

De ad line 10' ed. " lhe hI 0 1 Ihe monlh l WO
moMh, 1'''0' 10 p u b lice l ,on . For example
Jan"a,v hI is Ihe deadline 10' Ihe March ..we
....hrch .... ,lI'be """led o n Ihe 101h 01 Feb".e,y.

PITTSUU RG II Area Hams two im
proved lots for sale, Highest point in
Allegheny cconrv . Call WA8GFR
evenings or weekends, 21&-941-4751.
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TE L.ET YPE PAPER , surp lus 2~opy.

12 ro lls/SS, 47 /b .; paper tape, 11116"
0 75 mm) wide, 10 ro ll s/53 , 12 lb .;
Pl ease add postage ; Kleinschmid t rib
bans 12/$6 postpaid . SASE descrip
t ive list. M. A. Massingill , 2500 You ng
Rd., Modesto CA 9535 1.

J EHO VAH'S WIT:\ ESSES who a re
amateurs please write: Bob Ellis
W~4UQQ, 160 Lagoon Road S E,
Wi n ter Haven FL 33880, o r ca ll :
81J.293-3595.

ANTIQUE RAIlIO HUFFS_ Do you
need a schematic for you r rad io? For
info rmation send S.A.S. E. showi ng
make and model number. Joseph C.
Crockett K3KU L, 762 S. Gulph Road,
King of Prussia PA 19406.

MOTOROLA NI COR. MOTRAC
CR YSTALS, All Sentry o r Motoro la.
146.10, .16, .19, .22, .25, .28, .34,
.52, .76, .79, .82, .85, .88, .94. trans
mit and rece ive. Crystals $4.00,
Cha nnel Eleme nts 55.00. WA0 HBX,
Box 55 , Savannah, Missou ri, 64485.

W2NSDII conI. rrom page 102

h a s b e e n a udited . This d rives
accountants out of business in a bur
ry_

The whole IRS system is perni
cious. Look what it does to judges
they are frightened too . No one is safe
f rom an aud it - and, as Milto n
Friedman poin ted o ut recen tly in
Pl ayboy in an inte rv iew, no one is safe
from be ing arrested and pu t in ja il by
the IAS on fra ud, no matter how
honest they are. Judges have to be
ex tra ca refu l with their careers if they
wa nt to move ahead - and what judge
doesn 't have an eye o n th e Sup reme
Cou rt bench ? A big black tax suit in
his record could ru in h im.

The system is no better on the IRS
agents themselves. wh o are prisoners
o f a sou l-destroy ing situation . They
have to p roduce. When they audi t
they are expec ted to come up with
mo ney. And promo tio n is tied in with
mo ney produced, even though th is is
not the off icial policy of the IRS - th is
is the way it works. And an agen t that
loses a case loses his ca ree r and may
end up as a ba il bondsman in
Fitchburg, Massachusetts. This resu lts
in desperate measu res being bro ught
against taxpayers and is the mai n
reason why they stoop to phone taps
and mail checking.

How far wil l they go? Well, o u r o ld
records are not locked up wit h ex
treme care. and they have been gone
over by the IRS agents several times. I
recently went throu~ what we had
left to see what some of the checks
might be that th ey had brough t up as
being personal expenses. Every single
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SH- "'4 TRA:\SCEIVER with Ham
tronics preamp and ext ra 25·8 5
cry sta ls , $ 150. No rmand Viens
WA ll:.GP, 2 10 Nugent Hall , API , Tro y
NY 121 81 .

WA ~ TE U experienced elect ronic
assembler. Ins tall parts on chassis and
panels. Prepare harnesses, wire and
so lder in accordance with schema tics.
Steady emplo yment with sc ienti fic
inst rument manufacturer. Pleasant
surroundings. Inte resting work. Good
pay wit h benefit s. Located in San
Fernando Valley. Write or call in
person . W. D. Dillon & Co. , Inc.,
146 20 Keswick St., Van Nuys CA
91 407.

TlJCSON IIAI\IF EST, October 28,
144 West Lester. Tucso n, Arizona.
Inside flea market, prizes . Tucson
Repeater Association , Old Pueblo
Radio Clu b, Box 6497, Tucson AZ
85733.

record th at we had of cancelled
checks, invoices, all such reco rds we re
missing. Were they kep t by IAS
agents? Did someone sneak in to our
attic and steal those particular papers.
leaving all other records such as su b
scrip t ion sales, book sales. payments
for art icles, adverttising sales, bulk
sales, nevvsstand sales . . . etc ? Weird .

Th is Gestapo-type branch of the
legisla t ive part o f ou r gove rnment will
operate in this way just as long as
everyone is afraid of them and no o ne
does anything to back them down.
The revelations d uring the Wate rgate
hearing of IAS use for poli t ical harass"
ment brought th is situ at ion into the
light for many taxpayers fo r the first
t ime. The people who don ' t wan t to
be bothered with th is so rt o f mess are
the ones that keep it going-and they
are the ones who will get cau~t up
and trampled even tually .

Now that the FBI has been backed
off a bit - and the CIA is taking it
ea sie r - perhaps it is t ime to stop the
really vile th ings that IRS is do ing and
get us a little mo re away fro m be ing a
police state.

You can bet that "It be taking
no tes on this case and let you know
just what kind of police-state tactics
are used against me . Fran kly I don 't
see how the case can end up wi th
anyth ing but an apology from the lAS
and perhaps even a p rosecution of o ne
o r mo re of their agents for perju ry .

Watch for mo re news.

SEPTEMBER REPEATER TEST
Are the new repeater ru les being

observed?

PU:\CH through th e Q RM, get 10 db
tal k power boost with AMPRESS
speec h processor, on ly 539.95. C. E.
Cox Company, 24 15 S. Broadwa y,
Santa Ana CA 92707.

HOOSIER EI.ECT RONICS - Your
ham headquarters in the heart of the
Midwest where only the finest ama
teur equipment is sold. Individ ual ,
personal serv ice by experienced and
ac tive hams. Factory-autho rized deal
ers for Standard, Clegg, Genave.
Drake, Regency, Hall icraft ers, Tempo,
Kenwood, Ten-Tee, Midland , Galaxy,
Hv-Galn. CushC raft , Mosley , Hustler,
Ham- M, Sony, p lus many more. Or
ders for in-stock merchandise shipped
the same day. Write or call today for
our quote and try ou r person al,
fr iend ly Hoosier serv ice. Hoosier Elec
t ronics, R. A. 25, Box 4 03, Terre
Haute IN 47802, 8 12-894-2397.

EN IIANCE, fra me and organ ize yo ur
QSL cards with 20 pocke t plast ic
holders. Two for 51 , seven for 53,
prepaid-guaranteed. TEPABCO, Box
198 M, Gallat in, Tennessee 3 7066.

Repeater groups seem to agree that
the new regulat ions not o nly a re
withou t the saving grace of reason,
they are a lso extremely repressive.
Now that all of the new regulations
are in effect. how many repeater
groups are abiding by them and how
ma ny are ignoring them - a la our
more successfu l cousins on 27 MHz?

A test was made in mid
Sep tember to get a feel o f how th ings
are go ing. A team set up a test site on
a h igh mountain and checked the
number of repeaters on the various
channels which were heard in a period
of 10:00 to 10:30 PM, no t ing the
number on each channel. Then , the
next mo rning at 5:00 to 5:30 AM the
same test was made. The resu lts may
be of interest. During the morning test
a transmission was made four times on
each chan nel asking if there was an y
one on channel. No answers we re
received on any channel.

Th ere we re 30 repeaters clearly
heard in the even ing test. Twenty-five
were th ere in the morni ng test. Fif
teen of the twe nty -f ive had ident ifica
t ion. Only th ree o f the five repeaters
which had been tu rned off fo r the
night had ident if icat io n in the night
test.

This wo ul d indicate that in th is test
10% of the repeaters we re operating
accord ing to t he identi f icatio n and
mo nitoring rules. 83% were sta ying on
the air and not being turned off at
n ight. Ten had WA calls (30%).

So here we have about 90% of the
ac tive repeater groups openi ngly
flaun ting the regulations. This is h is
torical, in a way . In the past repeater
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groups have always been in the fore
fro nt of legality - bending over back
wards in most cases to make sure that
everything was accordi ng to Hoyle.
They haven't caught up with the
CBers yet in their open disdain for
rules, but it seems obvious that Walker
has fou nd a way t o destroy the
time-honored rapport between t he
FCC and the amateurs.

18803 RECONSIDERATION
In ea rly August FCC Chairman

Dean Burch ca lled in response to the
fu ro r over the repeater regulations and
suggested that a hearing be organized
to familiarize the Commissioners with
the scope of ou r p roblems and the
proposed changes in the regulatio ns
that might set th ings right.

Chairman Burch agreed to have the
seven Commissioners attend th e hear
ing and I promised to have representa
tives of the major repeater councils
present to present the case and answer
any questio ns.

Mr. Burch fu rther asked that a
paper be provided the Co mmissioners
a mo nth before the hearing to famll 
iarize them with the problems and
suggested rule changes.

The above may come as qu ite a
shock to the AR RL HQ staff who
have been urging conci liation with
Wa lker and who have been openly
crit ical of my efforts to get through to
a level th at co uld help us get the
changes we need. Hoilaring does wo rk
now and th en .

The hearing is scheduled fo r Jan
uary 14th in Wash ington and I plan
for those council representatives who
are going to help with the hearing to
be in Washington a day early so that
the schedule fo r the presentation can
be worked out ca refully and areas of
expertise be established for answering
questions.

I have already been in contact with
many of the major repeater cou ncils
and have asked each for a resume of
the problems posed by 18803 - the
proposed changes in th e regulations 
and the reaso ns fo r th ese changes.

If there are any cou ncils that have
not been contacted and who wish to
field a represen tat ive for this critical
hearing, please get in touch with me.
There are several requ iremen ts, and
they are enportent. A rep must be
very fami liar with both repeaters and
the regulat ions - he must be well
spoken and not given to any unneces
sary talking - he mu st be able to
think fast an d no t get sidet racked by
personal qu estions o r problems of his
repeater - his group mu st furnish me
with a resume of problems and pro
posed changes by Novem ber 15 th 
and he must appear in Washington at
h is or the council's expense for the
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heari ng . h o pe that sounds
reasonable.

In my past talks with FCC officials
I have found that a great deal of their
time has been wasted by excursions
into individual pro blems - and listen
ing to amateurs wh o have a serious
need to talk, bu t who listen very little.

It is unfort unate that there are qu ite a
few repeater owners who suffer fro m
this problem. One in Connec t icut
comes to mind immed iately - a chap
who is a laughing stock at th e Com
mission because his p roblem is so
serious.

This is our chance to get the word
right to the top - and, as far as I
know, this is the first time anything
like this has ever happened . I suspect
that the Ju ly 9th session with the
A RRL may have helped to open the
ear to o ur tro ubles.

By the way, the hearing is fo r the
purpose o f discussing regulations al
ready enacted, not any under co n
side ration, so we'll have to soft pedal
ou r screams of anguish on the 224
MHz CB proposal and stick to the
repeater rules. There's plenty there to
keep us busy .

FCC ACCUSED!
The Bureau of National Affairs, an

organization wt nch suppl ies legal and
financial data to businessme n, recen t
ly charged that the FCC has become a
haven fo r attorneys who are fai lures at
the bar. The BNA pointed o ut that
about 25% of the lawyers hired last
year by the FCC failed the bar exams
they were requ ired to take.

No wonder the ama teur regulations
have gotten so screwed up in the last
year! (Thanks WN5G UN)

NEWSWEEK ATTACKS TOO
The September 10th issue of News

week (page 53) put CB in fair perspec
tive and this publicity should help to
slow down the FCC's anxious drive to
please t he EI A at all costs. The false
cry for help in New Mexico made
headlines all ove r th e country and
helped to blacken the eye of CB 
two hundred rescure rs and 22 p lanes
invo lved in the search - hoax.
(Thanks W980Z)

WRITING CONGRESS
SIMPLIFIED

Rather than have to sit down and
work out a long and comp heated
letter to your congressma n exp laining
what the problems are and what you
would like him to do about it - a
writ ing chore th at manages to knock
out about 99.99% of the letters th at
might otherwise get to congress - 73
has prepared a short newsletter (two
sheets) which outl ines the whole
situation.

Th is newsletter is available for free
from 73 Magazine - send a self
addressed stamped envelope (business
size) .

The newsletter di scusses the pur
poses of amateur rad io and how we
are meeting those pu rposes with great
success. It goes into the main areas of
commun ications that amateurs have
pioneered - and th is is just abo ut

every major communications tech
n iq ue in use today. It explains why
amateurs need help now, outlini ng
some of the devasting reg ulations
Walker has laid on us.

There is a brief explanation of why
all of the major developments in
communications have been made by
amateurs - and also an explanation of
whet repeaters are and how they
work . Just in case your congressman is
not su re of the d ifference between CB
and hams, th is is also covered.

The end ing of the paper te lls yo ur
congressman how he ca n help us 
and you.

Remember - it is extremely im
portant to write to your co ngressman
and to your senators - and it won 't
hurt to send along a copy of this letter
we have made for you.

Why haven't we just bulk mailed
the letter to congress? Because it takes
you r personal covering letter to get it
past the round file in the mai l room.
We've worked hard to make this for
you - will you help by seeing that it
gets where it shou ld?

When writ ing th at covering letter,
address it as follows - for,

Represen tat ives:

The Honorab le
House of Representatives
Washington DC 20515

Dear Mr.

and for Senators:

The Honorable
United States Senate
Washi ngton DC 20510

Dear Senator

The address for the newsletters is
73 Magazine, Peterborough NH
03458, and don't forget the SASE .

FCC MEN G RIP E!
A little note in the Federal Times

said that career civil servants in the
FCC have been griping at the large
nu mber of ex-milita ry men who have
been brought in by an ex-Air Force
officer. One d ivision of the Com
mission has bee n ca lled a " litt le
Pentago n." (Thanks WB5BKM)

... WAYNE
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common purpose because we have
allowed ourselves to become d ivided.
And unless th is senseless division is
healed and until the fraternity has
been reunited in vigorous pursuit of
i t ' s o bjectives, we wi ll remain
ineffect ive and powerless to stand up
and fight for ou r priviledges which are
in certain jeopardy.

T he FCC is empowered to regulate
the communication art by the Act of
Congress of 1934, as amended. And I
suggest that f!IIery concerned amateur
look into this document which can be
found in many public l ibraries and is
available fo r a nominal charge from
th e United States government printing
off ice. See what it is that the FCC is
empowered to do and determine for
yoursel f whether or not the ama teur
and ci t izen's radio service division is
l iv ing up to those responsabitities with
which it is charged. If you find, as I
have, that there are Questions to be
answered and satis fact ion requi red,
then si t down and wri te your elected
represen tat ives, y our senato rs, your
congressmen, no ted hams who are in
the public eye...and there are many
of them. Forget about whi ch faction
you belong to, or which magazine you
subscribe t o, o r which publisher's
views you adhere to, or what you feel
about this or tha t league. Remember
that you are a member of a unique
fraternity of communicators and tech
nicians and tha t the really important
thing right now is the survival of the
fraternity under honest and realist ic

(More New Products)

ing of Engineering Drawings of n
electrical components. All physical
dimensions are given to allow efficient
design of electronic " packages" before
components are purchased.

Allied has also introduced a new
pol icy for obtaining their catalog:
instead of the $5 price, or 510 order
requirement, anyone can now obtai n
their catalog for the cost of postage
and handling. For your copy, send $1
fo r postage and handl ing to: A llied
Electronics, 2400 W. Washington
es«, Chicago IL 606 12.
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regulation. Don 't ask for anarchy.. .
ask for common sense application of
logic in rulemaking.

If enough of us can see the real and
hid den dangers in the present situa
tion, th ere may be hope yet and time
yet. But, i f we wai t for the other guy
to do the job, we wil l all be lost.

Norma n JO""'(l1l ~ 1 l"r n hO:' rl!
W2.l l P/ WB2ZWR

1.0: '\ iuown J\ Y
AMEN!

HAM SOLITUDE
Just fi nished renewing my subscrip

t ion to " 73" for two more years.
Since I'm the only amateur radi o

operator in Big Stone City, S. Oak.,
I 'm glad to have a friend lik e "73" to
keep me up to date on the latest
goings-on in the amateur radio world.
Keep up the good work.

Ua,id I,. ~I art in , Sr. WHOCIY

WANT A GUEST ?
I wonder if there are amateurs in

England , Europe, and Scandinavia
who would enjoy a visi t from a
travell ing American ham. I 'm pla nning
on ma king a tr ip to these areas nex t
summer and as I found out last
summer, a t rip can be made much
mo re enjoyable by having contacts
with foreign hams.

Jun Forn-st \\H61-:1)\1
2H I-I Do:' La O"a ~ l.

Wundl;lIId 11iI1 .~ (;,\ 9U6-1

P-C DESIGN T EMPLATE
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. .. .. 1 '1. • .
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The Electronic Engineer template
series incorp orates on each template
the most usefu l logic. schematic and
component layout patterns necessary
for the majority of electronic circuit
desiqn requirements. Each temp late
features a complete set of usable
schema t ic and logic diagrams. A lso
included are the basic component
layout patterns requ ired for lay ing out
sca led printed circu it board designs.
Featured are basi c resistors, capacito rs
and semiconductors used in most etec
t ronic equipment.

The templates are made f rom green
tinted plastic and are priced as fol
low" EE-l (1:1) S4. EE-2 (2:1) S5
and EE·4 (4:1) 57. The ratio indicates
the size of the component layout
patte rns featured on each temp late.

Contact: Tangent Temp/ate, tnc., P.o.
Box 20704, San Diego CA 92120.

ATTENTION ADVERTISERS
I Quit the League in 1963, also the

firms that cut you off their advertising
budgets. How stup id they were. they
cu t off the wrong outfi t and made a
hetlu vamess.

I noted that one of th e fi rms which
I stopped pat ronizing in '63 began to
advertise in 73 in February of this
year. I read the ad, and on my way to
Portland stopped off to see a friend in
Albany where I looked at the new
FPM300 Hall icrafter transceiver, tried
it out - then didn't go to Portland!
Came directly home with a new 300.
If I hadn't seen their ad in 73, I
wou ldn't have even looked at i t. as I
was goin g to Portl and to buy another
make. Chalk up one for 73. When I
registered the new 300, t sai d I saw
the ad in 73 and hadn 't bought any
HatJicrafter equipment since 1963.
There wasn't much room on the reg is
tration card, but I was able to imply
that the big outfits should have qor-en
into the fight to save ham radio.

Keep slugging, Wayne.
Paul j. }{a"IllU';''''''U K7E,\1L

Sut herlin OR

SUCCESS STORY
I would like to corrofirrent you on

your fine magazine - especially the
great construction articles. I have re
cently finished a homebrew project
using IC's and prin ted ci rcuit board . I
don 't remember what it is supposed to
be as I misplaced the issue of 73 I
built i t from.

As most people do, I made several
slight changes in th e design. I elimi
nated the power supply as my house
has 110 volt ou tlets all over and I
could conveniently plug th is little gem
in wherever I wished - even in my
ham shack. The black areas are soot
f rom the smoke that poured for th
when I fi rst fired i t up. I thought th is
was going to be a recurring problem
but i t hasn ' t happened since.

Hope to see mo re of the same solid
sta te construc tion art icles and also
high power transmitter and amp li f ier
projects. I reall y wa nt to get my hands
into something that uses 5 kV or so.

By the way, does i t really save
money in the long run to get a life
membership to 73 Mag?

J aO:'k R, :'o lain W.J YCZ
:oiurfulk \'A

If you start applving 5 k V to your
IC projects it will certainly save US
money!

11 1



____ TOTAL

TRANSMIT PAIR RECEIVE
n 146.01-61 []
o 146.04-64 []
[] 146.07-67 c
[] 146.10-70 u
[] 146.13-73 []
[] 146.16-76 o
o 146.19-79 []
[] 146.22-82 o
o 146.25-85 n
o 146.28-88 o
[] 146.31-91 c
[] 146.34-94 0
o 146.37-97 0
o 146.40-147.00 0
o 146.52-52 o
o 146.94-94 o
[] 147.00-00 o
o 147.99-39 o
o 147.96-36 0
o 147.93-33 o
o 147.90-30 0
o 147.87-27 n
o 147.84-24 o
[] 147.81-21 o
o 147.78-18 0
o 147.75-15 o
o 147.72-12 o
[] 147.69-09 []
o 147.66-06 []
o 147.63-03 0
o 147.60-00 o

Name _

Call _

Address _

City _

State Zip _

$ enclosed

(check one)

TRANSCEIVER

o Drake TR-22
o Drake ML-2
o Regency HR
o Ross & White
o Simpson
o S8-144
o Sonar 3601
o Standard 146(AI
o Standard 826
o Swan FM2X
o Tempo FMP
o Tempo FMV
o Tempo FMA
o Tempo FMC

VALPEY FISHER CORP. 1015 FIRST. HOLLISTON, MASS 01746

J(~~~~~~~~~~~~

~B~8;gRi~~~~~~~~~~~~~~

ORDER ORUSH ORUSH ORUSH

----------------------------
Crystals are available for the following
two meter FM transceivers at this special
price offer: Drake, Regency, Simpson,
SBE, Sonar, Standard, and Tempo. Please
specify the make and model transceiver
when you place your order so we can be
sure to send you the correct compensated
Crystals. Crystals are available for other
FM transceivers and other chan
nels ... please write for prices ... very
reasonable prices.

...plus 50.! per complete order for postage
and handling.
This low price for Drake - Regency 
Simpson - SBE - Sonar -Standard 
and Tempo. ONLY

Eastern customers may appreciate our fast mail service ... it can save you days to weeks on your
order . Western customers may appreciate getting crystals that work on channel the very first time and
don't have to be returned for further compensation to match your set.

Valpey Fisher - 40 long hard years of experience.

VAlPEY FI HER
CORP. Dealers - Have we got a deal for you!!!
A VALl'EC CORPORA l'ION

1015 FIRST, HOLLISTON MASS 01746



•
Actual
unrefouched
pholo laken
from the
Venus SS2
using 'l:l
PolarOId
Color Pack /I
Camera mounted
on the Venus
P-7 Camera
Adapter

VENUS
SLO-SCAN
MO NITOR

399 Smith Street
Farmingdale, N.Y_11735
Phone 516-293-4100
TWX 51 0-224-6492

VENUS
CAMERA
ADAPTER
P-1

ACCU SYNCS
Diagnostic and
Tuning Aid

Coming In December

CAMERA AND
SCAN CONVERTER
cc-i
Project s your VIDEO
real time on any

, conventional home TV
whil e simultaneously
scan conve rti ng to SSTV
• Full, hal f and quarter

frame
• Positlye, negatlYe

re ye r..1
• RF output for viewing

on conyentlonal home
TV ...

THE
POLAROID

COLOR
PACK

SOURCE
SELECT

Rec.. Tape.
Camera all

& Instant On

VIDEO/VOICE
SELeCTRE·SCAN

Retrace
Vert ica l

CONTRAST
Independent

Contrast
Coplrol

Amat.Nel

' 1450

V1 VIEWING HOOD
Uniquely deSIgned for wide angle
viewlnll by more than ooe oper IIl>f

AmaLNet ' 34900

TILT
STAND

Collaps ible
Bai l

BRIGHTNESS
Automatic
CAT Burn
Pro tec tion

CAMERA
ADAPTER
Mounting

Bezel

CABINET
Zinc Die

Cast Front
with Extruded

Alum Sides
10¥. "Wx1 3"D

x5'h "Ht

ORDER DIRECT FROM FACTORY

Venus Scientific Inc.

OPTIMUM
PICTURE

3 Y. " x3~ "

fo r POLAROID
LAND reproduct ion

PERSONALIZED
IDENTIFICATION

PLATE
Your call sign

Venus ' Casse tte F and T Series are
continuous loop casselles that allow you 10
easily pre-record aod send SSTV inlormation

Fl Single Irame cassetre Amat.Net 13u

TGate)' Sca le GttnerelOl' Amat .Net 'SSG

TC Chftckerboetd Amat.Nell650

FRAME
GRABBER

venus/lo-/can TV monitor

CAMERA ADAPTER P-1 enables
you to take photographs " right-oft-the
air" and accepts a Polaro id Color Pack
or a Polaroid Square Shooter.
• Allows photographing in a lit room

• Simple-snap mounting for quick and
accurat. ,pictur. taking .

• Simultaneous hood viewing of picture
being ,taken by camera

• tnstant QSL via SSTV

• Amat. Net ' 34SG



"4 73 MAGAZINE



WORLD ACCLAI ME D

Model 11-80 shown - W8AMY
I I sq. ft . wind load at 80 ft .

Easy Assembly - Child's play to
assemble. You can easily assemble a
tower on the ground and walk it
up. or assemble it erect section by
section.

• • • • • • • • • • • • •

• • • • • • • • • • • • •

St re n gt h - Important to your
choice of a tower. Universal towers
are tested fo r 80 m. p.h. winds and
are designed to exceed that wind
velocity .

• • • • • • • • • • • • •

Light Weig!!! - In addition to its
weight advantages aluminu m offers
maintenance free life time beau ty .
Eliminates painting and ugly rust
inherent in steel towers.

In addition to all of these advan
tages total cost o f a Universal
Alumi num Tower is less than simi .
lar stee l towers extended over the
life of the tower .

LET US RECOMMEND THE PRO.
PER TOWER FOR YOU. Request
WHOLESALE catalog .

WHEN IT COMES TO AN TENN A SYSTEMS

ELECTRONIC DISTRIBUTORS, INC.,
origina ted Ant enna System " packages"
over 23 years ago. These are
RECOMMENDED matched systems
designed to work together yet with
n exibility to meet YOUR needs. Many
other combinations available . of cou rse.

THE BEST ANTENNA PACKAGES YET !
EDI " STANDA RD" PACK AGE U 1140

Universal 11-40 Tower . * *
Universal B-18 Hinge·Up Base
Universal R -14 R otor Mou n t ,
2"x8 'h.d . a lum . m ast

CDR AR22R Rotator *
100 ft . Rotor Cable
100ft. RGB/ U Foam Coax

Comple te with one of the following antennas:
H v -Gain T H2-MK 3 Reg . $ 465. ED! $335
H y -G ain T H3J R R e i . $ 475. EDI $345
H y-G ain H y-Qua d Reg. $505. E D! $370
H y·G a in 203BA R eg. 55 15. E D I $380
H Y' G ain T H3·MK3 R t'e,. $520 . EDI $ 385
H y·Ga in TH6-DXX.. Ree,.5555. E D I $4 11

*TR44 Rota tor & Cable Add $ 29.
*Ham·M Rotator & Cable Add $ 65.

** 11·50 (50' ) Tower w/ B22 Base - Add $ 84.

PRICES S U BJ EC T TO CHANGE

UGHTWBGHT - RUST FREE · EASY TO ASSEMW - RUGGED STRENGTH
FOR TV - FM · HAM RADIO · INOUSTRIAllNSTALLA TlONS . fIRE. POLICE _MARINE . CB

Anyone inte rested in Q tower should consider th e t remendous
ad vantages of a luminum o ver steel towers.

UNIVERSAL TOWERS
FREE STANDING ALUMINUM TOWER

( GE CC N!lJol lJinR c red i t available)

LET US QUOTE AND SUPPLY your EVERY need. ONE-STOP service.

ALSO COMPLETE LINES ANTENNA SYSTEMS AND HAM GEAR

Hy-Gain , Mosley, Telrex , Cushcraft, Wilson . AlS, Newtronics.
Collins, Drake, Galaxy , Hallicrafters, Ten -Tee . Tempo , Regency,
S wa n, Clegg, T 'ri-E x , Ro h n, e cr. , ect .

- Communication Specialists for over 35 years -
1960 Peck Street, Muskegon , Michigan 4944 1 Tel. (616) 726·3196

Telex 228-4 11
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Get the entire
Inoue ICOM family
at one of the dealers
listed below:

ALA BA M A

Wol fe e lecnomcs
Ball 358
Foley . AL 36535

ARKANSAS
Gav in Etectrc mcs
516 Ridgeway
Litt le Rock , AA 72205

ARIZONA

Ell Dee Enterprises
12612 N. 28th Dr.
SUIte 3
Phoenix , AZ 8 5029

CALI FO R NIA

A lpha Sound
1405 Dry Creek R oad
San Jose, CA 95 125

CDS Elect ronia. & Hobb les Unh d .
235 Mitchell Drive
Atwater. CA 95301

Co mmunicat ions Headq uarters. Inc.
1629 Univer sit y Ave .
San Diego, CA 92103

Electro Service
240 Main Street
San Mateo, CA 9 440 1

Gary Rad IO, Inc .
8199 Ctairernom Mesa Blvd.
San Diego, CA 9 2 111

Henry Radio
931 N. Eucl id Ave.
Anaheim, CA 92801

H enry Radio Com pa ny
112 40 W. O lympIC Blvd.
L os Angeles, CA 90064

FM Sales
6 234 A. Fountam Blvd.
Ho llywood , CA 92028

Sefectrcmcs
1709 Mar k ston R oad
Sacra mento, CA 95825

Sequoia Stereo
773 - 8th Street
A rcecna, CA 95521

Sichel EqUipment Co .
245 E. HarriS A venue
S. San F rancisco , CA 94080

Webster R adio
2602 E . A sh land
Fresno , CA 9 3726

Westcom E ng ineer ing Co,
Box 1020
Esco ndido , CA 9 2025

CO L O RADO

CW Etect ro mc S vstems
1401 B lak e SHeet
Denver, CO B0202

LE C Etectro rucs
P.D Bo x 7515
Pueblo West. CO 81007

FLORIDA

Amateur Eeectro ruc Supply
621 Commonweaun
O rlando. F L

GOldstelOs
Box 3561
Pensaco la, F L 32506

G EORGIA

BrIght Erecrromcs
BOl< 76165
A tlan ta. GA 30328

I LLIN OI S

Er ickso n Communications
4653 N . R aven swood
C hicago , I L 606 40

INDIANA

Story Electr ic
2039 F air f ield A ve.
For t Wayne, IN

Story Etectrrc
441 Walnut
Wabash, IN 4699 2

KE NTUC K Y

Everhar t Etecrromcs
116 Sydney Street
Lex mqtc n, KY

MARY L AND

COM Electron,cs
900 Cram Hwv. S.W.
Glenn BurnIe, MD 2 1061

M E X ICO

NOV O Mex
A nt OI1l O de Mendoza
N 0 320 Lo m as
M exico 10. d.L, Mexico

MONTANA

Conley H auro Su ppl y
405 N ort h 24 th
Bi ll i ngs. M T 5910 1

NEVADA

WIlson Etecnomcs
Bo x 794
H enderson . NV 89 105

N EW MEXICO

Robert Foster
BOl< 198 - Star Rt.
"rue res. NM 87059

NEW YOR K

R .E . N ebe l L ebcratc nes
3 1 Whitehall B lvd .
Garden Cu y , N Y 11530

Barry Efecno r ucs
51 2 Broadway
N ew Y ork , NY 10012

NORTH CA RO LI N A

Vickers Electro ni c Supply
506 E. M am St.
Du rham , N C

O HIO

A mateu r Electromc Supply
179 29 Euc lid
Cleveland. O H

H & C Etecncmcs
627 1 H am mell A ll enul'
Cmcmnatl. O H 45237

OK LAHOMA

Blacks Hadrc Company
4 13 N.E. 38t h T errace
Oklahoma City. OK 73106

Roland Rad .o Company
5923 E. 3 1st Street
Tulsa. OK 741 14

OR EGON

Po r tland R adio Supply
1234 S.W. Star k
Po rt land , O R 97205

PENNSYLVANIA

Hamtronics
4033 Brownsvil le Rd .
Trevo se, PA 19047

Ka ss Electron ics
2502 T ownshIp
D rexel, PA 19026

SOUT H CA RO L IN A

Accutek
420 L aurens R d.
Greenville, SC 29607

Etect rnmc Systems I nc.
151 8 G regg Street
Columb;a, SC 29201

TE X A S

Beuaoe E lectro n ic Supply
5204 Bella ire Blvd.
Bellaire, TX 7740 1

Elec tro n ic Cente r, I n c.
2929 N . H ask ell
Dallas, TX 75 20 4

Tr tmble Electronics
19 18 M ary Ellen
Pampa, TX 79065

UT A H

Utah FM Sales
1365 E. 5360 So.
Sal t Lake CIty, UT 841 17

V IRGINIA

Northern V Irginia Commontcauons
729 N . Ed Ison
Arlington. VA 22203

WAS H INGTON

A BC Communications
17541 - 15t h N. E.
Seattte, WA 98155

A BC Communications
2002 Madison A venue
Everett, WA 98200

Eichmeyer Electro nics
Box 69 1 - R ou te 11
Spo kane, WA 99 208

HCJ Electronics
27 18 Sprague Ave.
Spokane. WA

Progress Etectromcs
852 Commerce Street
LongView . WA 9863 2

WISCONSIN

Amateur Electroruc Supply
48 28 Fo nd Du lac Ave
Milwaukee. WI 532 16

IF YOUR D EA L ER DOESN 'T S TOCK ICOM EQUfPMEN T. LET THE fCOM DISTRIBUTOR FOR YOUR REGION KNOW.
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Make your Christmas bright with the most advanced 2-meter gear around
today, , , the all new, super-compact, 57-channel synthesi zed (with Inoue's
unique Phase Locked Loop System) , IC-230 for $489 , . , or the 22·channel
IC-22 for $289 (including 10 xtals l or the 24-ch annel base/mobile IC-21
wit h all the features you'd imagine add on the unique optional rcv VFO
for the 21 , or the de luxe 3p base powe r supply for the 22 and 230.

Put a whole lot of Jollies in your Christmas
by seeing or writing for the name of

your nearby ICOM·INOUE dealer today!

Fill your Christmas Stocking
with

the exciting family of
INOUE 2-meter FM gear!

as

ICOM EAST
D iv A CS. Inc.
Box 331
Richardson , Tex . 75 080
(2 14) 235-0479

•
r

ADIRONDACK
RAOIO SUPPLY
185 West Main Street
Amste rdam, N.Y. 120 10

or

ICOM WEST, INC.
Sui te 232 - Bldg . II
300 - 120t h A ve. N ,E .
Bellevue, Wash . 98005
1206) 454-2470- Dealerships Ava ilab le -

Distributed by:

111C=-IC=-=O=-=M:-=1

,
,,,,,,,,,,,,,,,,
,,,,,,
,,,,,,,
,,,,
,,,,,,,
:'l

~
~

'"

.so
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WORLD'S LARGEST SELECTION OF
NEW & USED TV CAMERAS & ASSOC. EQUIPMENT

•
(

PRICE
$1.00

_.t:J .~
••

i s

Broadcast & Closed Circuit TV
Audio and Video Systems

IJJ.
• •

-- . .

CAlAL0C # $ 1.00 ppd USA-$2.00 F oreign.
INDEX PAGE 142 Free to requests on Com p any

Letterhead.

97351
THE DENSON ELECTRONICS CORP.

Q.-1 M - -IPM sto n dav thru F r i day: o t her wise by o n po i ntmrn t .

OFFICE: Longview St. Tel. Area Code 203/875·5198

MAIL: Post Office Box 85

ROCKVI LLE, CONN. 06066 USA
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BILL GODBOUT ELECTRONICS

BOX 2673, OAKLAND AIRPORT, CA 94614

LED 7 segment similar to OL 74 sims same as MAN 4, point 3 char
. .. ... . . .. . . . . ... . . .. . . . . . .. . .. . . . . . . . . . . . .. . . . . .$2.75 ea 10/$22.50

7 SEGMENT assembly 3 in 1 pac sim 2 and 33. Ideal for calculators. 8 digits and
minus sign $7.95
11 digits and minus sign $10.50
7 SEGMENT readouts 2 in 1 pac plus space. Ideal for clocks. 6 digits for $5.95
CLOCKS shipped with prints #5314 $9.50
#5316 alarm clock , $13.50
CALCULATORS shipped with prints 5001 basic 4 function $6.95
5002 4 function/low power drain $7.95
0054 function with memory register $9.95
AA SIZE NI·CAOS while they last 64c 10/5.95
Low noise dual FETT's. Ideal for stereo preamp sim to 2N5454 2/1.00
RF Sets sim to 2N4416 , 211.00
RF dual sets , , Sl.00
2N2907 5/$1.00
2N2222 5/$1.00

Buy 10 IC's - 10% discount
Buy 100 IC's - 20% discount
All IC's tested and guaranteed

1.25
1.25 Replaces HE? 590
1.25
2.00
1.75
.45
.75
.75
.45

FET plug in replacement for 6AK4. Good for IF's etc. Ides 6·10·ma$3.95 10/35.00
ICs, most TTL & LINEAR in stock - Send Stamp for FREE Catalog

CMOS DIGITAL LINEAR
74COO .70 CD4001 .70 LM 370
74C02 .70 CD4002 .70 LM 37 1
74C04 .95 CD4009 1.00 LM 372
74ClO .70 CD4010 1.00 LM 374
74C20 .70 CD4011 .70 LM 380
74C73 1.65 CD4012 .70 74 1T
74C74 1.50 CD4013 1.50 CA 3028
74C76 1.65 CD4016 1.50 CA 3065
74Cl 07 1.6 5 CD4019 1.40 r-__;:.C;.;A;:.30;;:8;:6__= -,
74C1 51 3.00 CD4023 .70
74C1 60 3.25 CD4025 .70
74C1 61 3.25 CD4035 3.00
74C1 62 3.25
74C1 63 3.25
74C195 3.50

LINEAR VOLTAGE REGS
LM 309K 5V 1A REG 2.00
LM 320K NEG Reg available in 5V 12V & 15V 2.25
LM 340K POS Reg available in 6V 12V & 15V 2.25
LM 723 Adjustable precision reg 1.00
TRANSISTOR GRAB BAG mixed NPN PNP 100 for 2.95

ALL ITEMS IN STOCK and will be shipped within 24 hours of receipt of order!
Include 50¢ postage and handling on orders under $10.00, 0/1 o thers postpaid.

Sorry. NO C. O.D. 'so CA L1FORNIA R ESIDENTS A DD 6%sales tax .

NOVEMBER 1973 119



o

308 Hickory Street. Arl ing ton. NJ. 07032
(201) 998-4")46 DAYS - (201) 998-6475 NIG HTS

We buy for cash any tube. transceiver. receiver,

or test gear at 5% over prevailing market price.

THE
TED DAMES COMPANY

~li&Jr~!ID~

~ 1rW 0 ~ @w

1rl]Jrn~~

~IillW JPTI~©~ @W

© 0[klkTIIill~ @~~rn

120 73 MAGAZINE



WHAT ARE YOU LOO KIN G FOR? Do you want something special?

In response to the telephone calls we have received, we have set
up a "Want List" so that we can notify specific individuals
when needed it ems arrive at our warehouse.

I f you are looking for a part icular item, drop us a postcard
list ing the make, model nu mb er and frequency tha t you need.
We will put th is in our "Want List" file and when we have your
item we will call you to let you know price and condit ion . Be
su re to incl ude your name, add ress and complete phone
number.

WHAT ARE WE LOO KING FOR? Do you have a clue to its whereabouts?

We are always look ing fo r late model FM Gear made by
Motorola, General Electric or RCA. If you know of any
equipment presently in commercial service that is up fo r sale let
us know where i t is, who has it and the aski ng pri ce if y ou know
it . If we are the successfu l bidder we will give you 825 of f any
order, which is money in your pocket. Caution: we wa nt good
equ ipment only - not rice boxes or boat anchors.

NOVEMBER GOOOIES:

Handset s with transistor preamp and coiled cord . . . we have
sold lots of t hese at ou r regu lar price of 86 .00, but as our way
of saying " Happy Thanksgiving" - f or November only - we
wi l l let these go for only $4.50 each.

We st ill have lo ts of the RCA mul t i-freq contro l heads f irst
listed in our June ad for only $5. 50 each.

TERMS: All items sold as is. If not satisfied, return fo r exchange
or refund with in five days of receip t, sh ipping charges p repaid.
Illinoi s reside nts add 5% sa les tax .

Send checks or m oney order to : DuPage FM , Inc. P.O. Box 1
Lombard, III. 60148

312-627-3540



CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

•

" • • !.- :~ -~ r ... -- - .- .t. t .,. • • - • •••- • ".- - .-
TOP QUALITY RTTY ••• WITH THE HAL
MAINLINE ST-& TU. Only 7 HAL circuit boards
(drilled G10 gla.,) tor all teatures, plug·ln Ie socket., and
euetem Thordaflon transformer tor both supplies, 115/
230 V, 5G-60 HL Kit without ca~net.only$135.00; screened.
punched cab'ne' with pre-dnlled connector ralls, $35.00:
board. and complete manual, $19.50; wired and tested
units, only $280.00 (with AK·1. $320.00).·

OTHER HAL PRODUCTS INCLUDE:
10·1 Repeater identifier (wired elrcult board) .
10-1 (completely ..sembled In 1%" rack

cabinet) . . . . . . . . . . .
HAL ARRL FM Transmitter Kit .
W3FFG SSTV Converter Kit
Mainline ST·5 l\J Kit ..
Mainline AK-1 AFSK Kit
HAL RT·' TU/AFSK Kit

· S 75 .00·

· $115.00·
· $ 50.00·
· S 55.00·
· S 50.00·
· S 27.50·
. $ 51.50·

TOP QUALITY•••WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed for easy opera
tion; perfectly limed CW with opllonal
automatic 10 lor sending call letters,
great lor OX and RTTY; TTL circuitry,
transistor switching lor grid block,
cathode keying. Handsome rugged
crackle cablnel with brushed alumi
num panel. Wllh 10,only 590.00; wllh-
oul 10, 565.00.·

-- -- •

TOP QUALITY•••
WITH THE HAL
MKB-I MORSE KEYBOARD.
As easy as Iyping a leiter-you get
automatic CW with variable speed
and weight, Internal audio oscillator
with volume and lone controls, in
ternal speaker, and audio output jack.
Smooth operation: complelely solid
slale, TTL circuitry using G10 glass
boards, requteted power supplies,
and high vollage Iranslstor swllch.
Optional automatic 10 available. As
sembled MKB-1 , $275.00; In kit term,
$175.00. -

NEW FROM HAL-TOP QUALITY
IlVD·IOOZ RTTY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur
RTTY •• • provide. visual display 01 received
RTTY slgnallrom any ru, at lour apeeds (60, 66,
75, and 100 WPM), ullng a TV reeelver modllled
'or video monitoring. Pana.onlc solld-atate TV
receiver/monitor, or monitor only, available.
Complete, $525.00; P.nalonlc TV receiver /
monnor, 5160.00; monitor onty, $140.00.-

TOP QUALITY•••WITH THE HAL RKB.l
TrY KEYBOARD.. Gives you typelllriter...asy 0p

eration with automatic letter/number ahlft at lour
.peed. (60, 66, 75, and 100 WPM). Use with RVD-1002
video dl.play .yetem, or Insert In loop 01 any lei...
printer, lor 'ast and ea.y RTTY. Completely .olld atate,
TTL circuitry ualng G10 glall boardl, regulated power
.upplle., and tran.l.tor loop switch. Optional auto
matic 10 available. RKB·1 aasembled, only $275.00; In
kit term, only 5175.00.-

HAL provides a compl~e line ot components, seml-eondlK:tOf's, and l C"s to liII practically any con-
struction need. Send 24C to ccwer postage 10f' catalog with In lo and photos on all HAL products
available.

-Above prices do not include shipping costs. Please add 7SC on paf1s orders. $2.00 on larger kits.
Shipping via UPS whenever possible; therelore, street address required.

HAL COMMUNICATIONS CORP., Box 365 L. Urbana. Illinois 61801
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•

Genave

•

Regency

HR -2MS

LOU GOLOSTEIN . K4LAN
P.O. BOX 356 1

PENSACOLA, FLA.
32506

Florida's newest and
fastest growing dealer .

Get a
~~~~ good deal mo re at :

Stop GTX-l0 $'9995

Wasting Time
looking lor a good deal

•
Hv -Gain Thunderb ird

$189
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231

267

the

2 Meter Fixed Station

231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28'. VSWR 1.5:1 52 ohm
feed point. Extra - strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con
structed of heavy gauge seamless
aluminum tubinq,

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band
width great for repeater use. Center fed for best low angle
radiation. DC ground. Complete with plated steel mounting
clamps.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM's dream come true. With everything you
need for top fixed station performance ... toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations, fixed or mobile, without access to a
repeater.
The right antennas for the new FM transceivers ... or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want. .. and the top perfor
mance your transceiver's ready to deliver.

For the most powerful antennas under the sun

268
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362

341

338 .

340

. "

from illn
Antennas with real PUNCH!

340 3 element high perfor
mance beam. 9 db gain. Co
axial balun. Special VHF
Beta Match configuration.
Unidirectional pattern.
VSWR 1.5:1. 52 ohm imped
ance. Heavy gauge alumi
num tubinq and tough alumi
num rod construction.

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN ELECTRONICS CORPORATION

Dept. CK. 8601 Northeast Highway Six Lincoln. NE 68507
402/434-9151 Telex 48-6424

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubinq: radials of solid alumi
num rod. VSWR less than 1.5:1 . All steel
parts iridite treated. Accepts PL-259.

341 8 element high perter
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14'. VSWR 1.5:1. 52
ohm feedpoint. Heavy gauge
commercial type aluminum
construction.

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed. Broad band response. DC
ground.
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TRANSISTO RS

NPN and PNP TO-18 general purpose
silico n transi stors. $0.15 ea .

10 or more, $0.10 ea.
Excellent for use with th e clock ch ips.

2N2222 (NPNI TO-18 $0.25 ea.
10 or more, $0.20 ea.

2N2907 (PNP TO-18 $0.25 ea.
10 or more, $0.20 ea.

Mil. spec. rejects; meet commercial specs.

Notes:
NJFlO is usable to 450 MHz ;
NJfll and PJFll are complements,
high-current an d good to 100 MHz ;
N JFl 2 is general p urpose ;
NJFl 3 is a low-current high-impedan ce
typ e;
NJF14 and PJF 14 are complements,
general purpose and good to 50 MHz.

PRICE

3/$1.00

4/$1.00
4/$1.00

3/$1.00

4/$1.00

4/$1.00
4/$1.00

.5 10

.5 9

P-CHANNEL :

PJFll 5 90
PJF14 .3 20

JUNCTION FETS
TO - 18 CASE

N-CHANNEL

NO.
I VP (v)DSS (rna )

•min max min max

NJF10 1 2 5 .7 9

NJF11 5 170 .5 10

NJF12 . 1 10 .5 8

NJF1 3 .02 1 .5 6
NJF14 .5 17 .5 8

SPECIAL - LIMITED SUPPL Y!

SURPLUS CLOCK CHIPS

MM5312 - 24 pin, 4 digits, anv readout.
Data shee t included . Cosme t ic rejects 
pin out reversed. Oth erwise perfect. 4
NPN and 7 PNP transistors dr ive com mo n
cathode LED di splav , $6.00

MM5316 - 4 digit 40 pin alarm clo ck
ch ip . Data sheet included . No blan king ;
not usable with liq uid crvst ats but O K
wit h other readouts. 24 transistors dri ve
LED re adou t . $9,00

We only have about 100 each of th ese
and we won't get any more , so orders will
be filled on a first come, firs t serve basis.

POWER SUPPLY KIT
PS 5 . 1

5 volt 1 amp power su pplv kit with
printed c ircuit board and instructio ns.
Transformer has interna l r. t . shie ld.$ 10 .00

LEOS
LED 1 OR - Pack of 10 d iscrete red lens
LEOs, various MV5020-seri es tvpes.$1.50

LED 10C - Pack of 10 disc rete c lear lens
LEOs, va rious MV5020-seri es tvpes.$1.50

Application n ote in cluded .

7· SEGMENT DISPLAYS
MAN 3 - com mon cathode, .125 in . h igh

$2.00
4 for $6.00

MAN 4 - com mo n cath ode ,.2 in . hi gh.
$2.75

4 for $8 .00

We also have green, y ellow, and amber
discrete LEDs_ Write for our flyer for
details.

RGS ELECTRONICS (408) 247-0158
3650 Charles St., Suite K, Santa Clara, CA 95050

We sell m any ICs and componen ts n ot listed in th is ad, including most 74 00s and
linears. Send a stamp for o ur free fly er. TERMS OF SALE: A ll orders prepaid; we
pay postage. $ 1.00 handling charge on orders under $ 10_00. California residents
add 5% sales tax. Please include n ame , address and z ip code.
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Semiconductor Supermart
• MOTOROLA. RCA. FAIRCHILD. NATIONAL. HEP • PLESSEY

FETs
MPF102 JF ET $.60
MPF 105/2N5459 JF ET $.96
MPF 107/2N5486 JFET VH F/U HF $1.26
MPF 121 Low-cost dual gate V H F RF .. S.85
MFE3OO7 Dual-gate $1 .98
40673 Dual-gate $1.75
3N 140 Dual-gate _ $ 1.95
3N 141 Dual-gate $ 1.85

NEW FAIRCHILD ECL
HIGH SPEED DIGITAL IC'S

9 258 Dual " 0 " FF togg les beyond 160 MH Z
... ....... .. ...... ........ .. $ 4 .65

9582 Multi·function gate & amp lifier $3.15
9 5 H90 3 0 0 MHz d ecade cou nter $1 6.00
A 9 5 H90 & 9582 makes a n excellent prescal er
to ex tend lo w f requency c o u n t ers to V HF - or
use two 9528s fo r a 160 M H z p rescale r .

$1.60
1.60
4.00
2.00
1.60

ma ke
1.60

16.00

CORES AND BEADS
T200·2 $2.00
KW Balun kit only $3.50
T68-2 3 co res _ _$ 1.00
T 50 -2 3 co res $ 1.0 0
T50-6 3 co res $ 1.0 0
T50·10 3 eores $ 1.0 0
T 44·10 3 cores $ 1.00

BEAD SPECIAL
Ferr ite Beads 1 doz $ 1.00

~
•

~~~
INTRODUCING~ DEVICES AT
NEW LOW PRICES
LA 3018 (Replaces CA 3018
LA3046 (Replaces CA3046)
LS370 (Replaces LM370)
LS1496 (Improved MC1 496)
LS3028A (Replaces CA 3028)
LP1000 (A new fun-t ype device to
LED f lashers. audio osc, time r etc.)
LP2000 Microtransmilter

THINKINGI~ IiIiaD
R-4C

POPULAR IC' s
Motoro la A F amp S1.80
RCA % Waudio $3.07
RCA 1 audio $3.92
RCA RF amp $1.77
RCA . . . . . . . . . . . . . . . . .. $6.66
Mot oro la Y, Waudio $1 .1 0
H igh ga in RF amp/ IF amp .. $ 1.15
FM IF amp Quadra tu re det . $2. 25
Hard to find Bal. Mod $3.25
Motoro la 2-Watt audio $2.50
M ul ti-purpose wide band amp $ 1.25
Lo w no ise p reamp $ 1.50
Dual Stereo preamp $2.75
FM multiplexer stereo demod $ 4.95

MC 1550
CA3020
CA3020A
CA 3028A
CA 3OO1
MC1 306P
MC1 350P
MC1 357P
MC1496
MF C9020
MFC4010
MFC8040
MC1303P
MC 1304P

TR-4CSIGNETICS PHASE LOCK LOOP
NE561B Phase Lock Loop _ _ $4.75
NE562B Phase Lock LOOD $4.75
N51 11A FM/IF Demodu lator $1 .50
NE566V Function Generator $4.75
NE567V Tone Decoder _ $4.75

Check us out

T-4XC

TR-22

Set of circui t boards to buil d
a digil al clock S5.00

TTL BARGAINS

7400 $.28
7401 $.30
7404 $.30
7410 $.30
7420 $.30
7446/7447 $ 1.50
7475 $1.00
7490 $1.00
74192 $2.00

NATIONAL CLOCK CHIP $12.50

NOW OPEN FOR LOCAL SHOPPING
STOP BY AND CHEW THE RAG

1110 N. Scottsdal e Road
Hayden Plaza East

P lease add 3 5 t for shipp ing

Circuit Speciolists
Bo x 3047, Scottsdale, A Z 85257

FACTORYAUTHORIZED DISTRIBUTOR FOR
Motoro la HEP - Circuit-Stick - Plesse v
A II devices are first quality and are 
[ullv guaran teed.
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At Last .
Repeater Sophistication

IsHERE .....

Now at a realistic price you can have
" Touch-Tone" comma nd fu nctions,
aut opatch, and co nt rol. It ' s the Signal

Systems Decod er.

THE IDENTIFIER
TO END ALL IDENTIFIERS

$10.00
12 button - 77.00
16 button - 88.00
12 button - 85.00
16 button - 98.00 514.00

8.00
25.00
29.00

CW/RTTY/REPEAT ER IDENTIFIER
Uses 8223 Programmable read-only
memory. NE-555 timers fo r clock,
tone generator and 5 minute timer.
Apply 5 vol ts (200mA) and COR
(ground) and it outputs tone 15 V PP)
and PTT 15V).
256 bit plug-in memory is program
med to your specifications or call.
Oits and element spaces = 1 bit.
Letter space = 2 bits.
Dash = 3 bits.
Word space = 4 bits.
Typical full memory: CO FD CO FD
FD DE WA0VTU/0 K
Can also be programmed to output up
to 32 RTTY characters, 5 level
Baudot. double stop . See ARRL Man
ual " FM and Repeaters" page 136.
For 5 minute time r and tone osc illato r
add $5.00 to Kit price and $6.00 to

Tested Unit price.
Additional factory
programmed memories :
Board:
Ki t :
Tested:

2 METER PREAMP
40673 or MFE3007 Dual Gate FET.
Very small size-1 1/8 X 1 5/8 inches.
16 db. gain, 2.5 db. noise figure.
Board : 5 1.10
Kit: 9.00
Tested : 13.00

12/16 BUTTON
TOUCH ·TONE DECODER

Uses NE-567 decoder Ie's and 7402
AND gates. Frequencies are pot vari
able. Response t imes are fixed by
capacitors. (200 ms. unless otherwise
specified) .
Outputs are ANDed TTL logic highs.
Hequires: 5V
Board :
Kit :
Kit :
Tested:

$ 1.75
8.00

11.00

RTTY R-Y GENERATOR
Uses two NE·555 timers, 7420 and
7493 fC's. Outputs repetitive or
clutched zero-bias test signals in
Western Union format. Used to check
pri nte r range and aid proper adjust
ment. Requires 5 vo lts. Loop driver
circuitry .
Board:
Kit :
Tested :

Look for product review write-ups on
these and other exciting newproducts
from . . . ~- -iZli]

•••• •••• I"~IT~I
• •
•••• •••• SIGNAL SYSTEMS

• • 2650 Durango Dr.
•••• •••• Colorado Springs,

Phone 303-392-9073 co 80910
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ANOTHER SELECTRONIC SPECIAL
The R648/ARR 41 Recei ver

Can be b e s t descri bed as a m ini version of the
R390A re c , and h as most of t he key f ea t ures o f
the 390A .

D igita l readout 500 k Hz t o 2 4 .999 M Hz
1.4 k Hz to 6 kHz mec ha n ica l f ilt.er s
5 0 0 kHz t o if , Double c o nversio n
Xta l c a l i b ra t o r , 500 o hm o u tput
1 7 tubes
8" x 1 7 " x 1 2 " - Weight : 3 4 pounds

Rece iv er has been tested , overhau led, and guar-
an teed. Excellent c ond it io n Price: $175.00

Solid Sta te aBBA Di rect Repl acement

Price : $5.95 ea. or 2/$ 10.00

R508 VHF Ree. 11 8-148 MHz

MODULE TYPE POWER SUPPL Y
TRANSISTOR , REGULATED .

11 5 V -60 c y c le In + 12 - 12 - 6 V @ 3 am p
outpu t . F ra n t Panel ad ) .;. o r - 10 % . O n -o ft
switc h. F uses. Barr ier st rip o utpu t. 6 " x 5 " x
7 " . E xc e ll en t Con d o
S h ip . Wt , 10.# Price : $14 .95 ea.

DIGITAL READOUT SET
M ake your own cou n t er, f requ en c y rn er e r .
dig i t al v o f tnie te r , read o uts, etc .

K i t i nclu des
6 n i x ies with 6 socke ts
1 tra n sfo rme r
1 PI S board vv/ soc k et

PRICE , , $12 .95, 2/$20 .00

B·7971 LARGE ALPHA
NUMERIC READOUT

Wit h soc k e ts .30 d r ive r board . C an b e h ar d w ir ed
to f o rm u nu su a l h o u se address nu m b er s. 2
t u bes, 2 soc k e t s, mou nted o n one d r i v er boa rd .
S av e $3. 0 0

Price : 5/$5.00
Pri ce : $14.95 ea.

MODERN ALUMINUM BENCH RACK CABINET
l 1 Y, " H x 18" 0)( 19 " W . 8 " p a n e l open ings
w /r u b ber feet and di sapp ea ri n g h a n d l e .

Lt Bl ue Pri ce : $7 .95 ea.

R.F . AMPLIFIERS
TUN ES 50 t o 100 mhz - COMPACT A LL
ALUM . CAS E 12" x 15" x 6 Yo " WIT H SK 6 00
EIMAC SOC KET . 1 LA RGE A IR V ARIABL E
CAP. - 2 SMA L L A IR VAR IABL E TRI M·
ME RS - TEFLON MOU NTED ROTAR Y IN·
DUCTOR - GOOD F OR LIN EAR AMPLI ·
FIER - CAN USE EITHER 4 CX 150A or 4
CX250 - LESSTUBE,PRICE , $14 .95ea.
WITH 4 CX 150A , PRICE , $1 9 .95 ea.

COMPUTER TYPE CAPACITORS
40,000 @ 20V
32,50 0 @ 25V
55,000 @ 15V

100,000 @ 8V
50li eac h or 5 for $2 .00

40,OOO @ 10V
30,OOO @ 10V

PRIC E, 3 for $ 1.00
Receiver R -36/ GR 225-400 M H z. Crystal Cont rol D ouble
conversion FM with squelch and n o ise limiter. 600 ohms
ou tpu t. 11 5·230 V olts, 50-60 cps. Pri ce: $ 24 .95

Coa xial relays. Sin gle pole . double th row, available in
UHF,BNC, Type N. Specify .

Price :$4,95 each.

Qual ity p r ec rsron p olish ed p la te glass 2 _200" b y
9. 5 40" b y ,250 ".

Price : 4 pc/S1.00. 25 pc/S5.00

Price: $199.50

few rece ivers w i t h A C pow e r supply

Pric e: 2/$1. 00.

Pr ice: $150 .00

Price : $125.00
Pr ice: $ 150.00
Price: $1 00.00

Rack mount, w i th

We h ave a
inst a l l ed .

SPECIAL
ONE OF A KINO

Ada pters BNC to SO· 239.

Sorenso n Po wer Supplies:
MA 28 30. 28 V , 30 A
ER A 0 - 36 V , 50 A
ERA 0~36 V, 20 A

T ransm i tter, 110 W FM, 406 -420 Mc.
p ower suppl y .

ADJU STABLE PRINTED CA RD BO X
F or Rack Moun t

5" to 7 Y." 16 sttrr es and soc ke ts mclurtes
3 0 dou b le c o n t ac t position edge co n n ector type

Pric e : $9 .95 ea.

WINTRONIX MOOEL 850 INDUCED WAVE FORM
ANALYZER. Th is un it, in conjunct ion w ith your presen t
oscill oscope, perm its y ou to vie w wave f o rms m the ran ge
from audio th ru M Hz without any d irect connection . The
pro be is simply placed over the tube in questi on and the
wave f orm is d isplayed on the oscilloscope . It ma y also be
u sed as a h igh gain amplifier to increase scope se nsitiv ity ,
Excell ent for T V, rad io, amplifier, and trensrm t rer repair
and ma intenance. Brand new, With probe.
SH IP WT . 13 1bs. Pri ce : $ 19 .9 5 ea .

Receiver type V HF·2RM 108-135 M Hz crystal control
Double Convers ion AM with AVC noise limiter and
squelch -tunabl e. 11 5 vo lts , 50 -60 cyc les. Pri ce : $24.95.

ALL PRI CES A RE F.O.B . OU R WA R EHOUS E, PHILADELPHIA, PA. A L L MERCHANDI SE DE·
SCR IBED ACC UR A TE L Y T O THE BEST O F OUR KNOWLEDGE . YOUR PURCHA SE MONEY RE·
FUNDED IF NOT SAT ISF IEO. TERMS A RE CAS H. MI N. ORDE R $5.00. A L L MER CHANDI SE
SUBJECT TO PR IOR SA L E. RFE - R EM OV ED F ROM EOUIPM ENT.

~~'l~(l7)~~~~e~
1206 South Napa Street

Ph il adelphia, PA 19146
2 15-468·7891 215-468-4645
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Our Price
2.00
4.00
3.00
8.50

15.00
7.00

15.00
19.00
~60

3.00

~20

3.00
~50

~oo

2.00
2.oo~
2.00 ~

.88

.88~

.88 ~

.88

.88

. 88 ~

~oo~09

L59
3.39
~89

~29

2.50
2.90
2.90

1.10
~10

~10

LlO
~'O
LlO

HER
~

Price Each
$ 2.95

4.95
3. 75
8.20
20.00
9. 55

19.90
24.95
2. IB
4.90

Hot Carrier Diodes
REPR0700

V. C. C.
HEPR2500

R2501
R2502
R2503
R2504
R2505

(Also HEP Cross Referen ce Available with Any HEP Ordered)

FETs
HEPSOI

803
F002'
Fl035
F2004
F2005
F2007

Motorola REP Semiconductors

RF Transistors
HEP 75
REP 76

53001
53002
53003
53005
53006
53007
53008
S3010

••

J
~-""" ..

'0 ,.

~- ,.,..,
.... 0'.

~_,..o ..
0 .... ··0'.

¥..

Motorola RF Transistors Marked

2Nl692 '-~ 3 2.00
2Nl693 3 3.00
2N2857 1 1. 00
2N2887 2 3.00
2N2947 9 8.00
2N3925 394 2.00
2N3950 13 10.00
2N4072 1963.75
2N4073 2 1.00
2N5109 1361 1.25
2NS177 1 6.00
2N5179 1744.35
2N5583 1 3.00
2N5590 30 5.00
2N5591' " 9.00
2N5643 14 10.00
2N5849 "15.00
2N5662 11 20. 00
2N5942 14 20.00
2N6081 20 6.50
2N6082 24 10.00
2N6083 25 15. 00
2N6084 384 2/30.00
2N6097 21 15.00
2N6135 I 5.00
2N6166 40 30. 00
2N6266 2 40. 00
MMlSOO 2 2.00
2N5842 950 2.00
MMI620 2 10.00
MM1661 1 5.00
2N5645 I 5.00
MM8006 1000 1.00
MRF207 I 3.00
MRF209 4 8.00

Motorola RF Transistors Unmarked ~~~

Type Qty. Price -TT-
2N3866 1352 3/1. 50
2N5589 364 3/6. 00
2NS590 112 3/9.50
2N5591 44 3/20.00
2N6080 222 3/6.00.
2N6081 280 ~/9. 50
2N6082 173 3/16.00
2N6083 173 3/24., 00
2N6084 260 3/30.00
2N6166 50 3/50.00
MRF304 17 3/30.00

S & R Enterprises
1344 E. Indian School Rd.-Phoenix, AZ 85014
(602) 277-2712

/

This Month's Specials

S&Rmakes economy exciting!
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"

:t;lt
...

3.75
19.00
30.00

Mlc rowave Semiconductors Corp.
Price
35.00
60.00
87.00

125.00

Dickson Fast Recovery Diodes
lN3891 2.00
lN3890 2.00
UN3880 2.00

MSC2001
MSC3001
MSC4001
MSC4003

communtcanone Corp.
Dl-28
010-28
El-26

Price Each
$ 4.00

15.00
2.00
~3O

3.95
15.00
5.00
3.60
4.60

17.00
2.00

write
S&R
first

you'll save
time, postage

and MONEY
YOU NAME IT •.•

Tubes WE'VE GOT IT I
NEW
6146A
8683
8106
8102
7984
6907
6360
8298
6146B/8298
5894A
2E26

--~.~ ~I. q,
~.~..\ ~ .... .

Used and All Tested by J FF and Warranted by S and R Enterprises
6146 2.50
5894 8.00
2E26 1.25
6939 3.00
6883 2.00
6360 2. 50
8032 2.00
8106 1. 00
8458 5.00
6907 7.50
7377 7.50
8683 7.50
5762/7C24 100.00

Equipment Sale
Qty Price
1 10.00
1 10.00
1 10.00
1 15.00
4 5.00
1 5.00
1 5.00
1 5.00
2 7.00
1 15.00
1 25.00
1 5.00
1 4. 00
1 6.00
2 10.00
8 5.00
2 7.00
2 3.00
1 3.00
1 4. 00
1 6.00
2 4. 00
1 7.00
1 5.00
1 15.00
1 20.00
1 20.00
1 10.00
1 10.00
1 15.00
1 5.00
2 10.00
1 50.00
1 5.00
1 6.00
2 6.00
2 10.00
2 4. 00
4 4. 00
1 10.00
1 6.00
2 10.00
1 10.00
1 10.00
1 10.00
1 7.00
6 5.00
13 5.00
1 5.00
2 5.00
1 5.00
1 10.00
1 7.00
1 10.00
1 10.00
1 10.00
1 10.00
1 15.00
1 10.00
1 10.00
2 10.00
2 20.00
1 15. 00
1 20.00

Microwave Ass. A Components,
Type and Manufacture
FXR S155A
H. P. 83708
H. P. 300A
Airborne Inst. Inc. 7010
Narda 730S
Narda 730
Waveline 611
PHD 154
M. C. S. P-265-1
PHD 559A
Narda 211
Waveline 658
H. p . HX292B
Narda 614
Narda 615
Ornni Spectra 201845/J
Demomay Bonardi L-450
Narda 350H
Waveline 641
Waveline 642
Demomay Bonardi HJ~018
Guide Ind. Inc. 1515-.5
Aircom lO6COO
Unillnem 125
Airborne !nst. Lab. 70B-49
Frequency Eng. WG-1217-5B
Frequency Eng. 5882-4N
Frequency Eng. 8397-1
H. P. X421A
H. p. G487A
H. P. X281A
H. p. 4alB
H. p. 7750
PRO X14l0
FXR XOOlA
PRO 195A
PRO 1958
Rantec MX-200
Waveline 554
Narda 301
FXR X1551
PRO ISBA
FXR X4lOB
Narda 1011
H. P. mOOD
Varian VAl281B
Gombos G-450
Demornay Bonardi H480
Demomay Bonardi J480
Demomay Bonardi J102
Demomay Bonardi XL-I02
PRO 5858
PRO 130A
Demomay Bonardi 1.-234
Demornay Bonardi 081.-650
Demornay Bonardi 1.-610
I>emornay Bonardi DBL-440A
Waveline 260
Demo may Bonardi L-OlO
L. H. Terpening Co. 3232~550

Guide Ind. Inc. 1516-. 5
H. P. 430C
H. P. 430B
Narda 438

Bargains
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Lowest price yet. W/tubes,
crys ta l and original cat i
bration book. Look OK
but unchecked. Typical
schematic furni shed.
8lbs #LM 35.00

RCA INJECTION LASER DlOOES

LM FREQ METER $35.00

Ano ther S UPER SCOOP by Meshna . Brand new
RCA packaged, conside red obsolete by RCA but
what an exo t ic opto-electronic device for the
soph is ticated experime nte r. O nly several hundred
o n hand . Val ues shown are apprcx. as each diode
characteris t ic var ies. Each is marked with COrrect
value.

6 WATT $10.00

10 WATT $15.00

Used, look good, with schemat ic, receiver or
transmitter. Frequency range 1.5 to 12 MC.
Three bands, VFO or crystal, voice and
CWo These sets Coll ins design, becoming
scarce.

RCVR or XMTR $35.00

D mo oo
-----, [0 00 6 0 6 0]L--

AN! URR_1J

URR- 13 RE CEI VER
Listen in to jet planes, Ai r Fo rce 1, U-2 spy planes.
FBI , etc. They use the f requency covered by th is
receiver . . . 220 to 400 me. Possibilities of
covering the 2204 50 me band b y re-tuning.
Operates from re gular 115 Vo lt 60 cycle. requ ires
o nly antenna and speake r. Tuneabl e throu gh the
frequency, direct reading di al. Schema tic and w rite
up o n this set fu rn ished.

Visually OK condition ... URR·13 - $50.00

RT-70/GRC $20 each, 3/$50
Latest government re lease . Tran smitter-Re
ceiver RT-70/G RC covers 47 to 58.4 me FM.
Requires only 90 Volts de and 6 vol ts de.
Used, visually OK, supplied with schema tic.
1 MC crystal used for calibration .... $4.00
116 page maintenance manual for GRC$2.00

RCA TO-XI TUNNEL DIODE
Original packaged, each factory marked,
wit h spec sheet.

$1.25 each, 5/$5.00.

Postage extra on above . MESHNA PO Bx 62 E. Lynn Mass. 01904

•

CALCULATOR KEYBOARO
A n ice pu rchase by us due to con t rac t term ination.
Brand new, 2 styles availa ble, one fo r use wi th
Gen. Inst . C-500 c hip, another for use with Cal-Tex
500 1 and 5002 c hips or Mostek 50 10 and 50 12
chips. Measu re approx . 2.6 x 3.7 inches.

Calculator Keyboard - $8.00 (either one),
. any 2 for $15.00

15 AMP BATTERY CHARGER
Brand new GE transformer, 25 amp
fullwave bridge. Output approximately
15 volts up to 15 amps. Ideal battery
charger or DC source for general use .
With instructions, assembled in minutes.

PK-4 $7.50
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COMPUTER
KEYBOARDS
BRAND NEW

'50 postpaid
Just arrived, a superb batch of brand new keyboards still in original
manufacturers cartons. Beautifully finished in pastel colors with contrasting
colored keytops. Made for table operation with fully enclosed metal cabinet.
Two encoder boards mounted inside the cabinet with connections terminat·
ing on Spectra flat cable with plug. Key operation with bounceless magnet
reed switch action. These computer keyboards were dumped as surplus by
one of America's largest electronic companies and we were lucky enough to
be on the receiving end. The price of $50 includes prepaid insured shipment
in the US and shipment same day as order received. Orders out of the US
require an extra $2.00.

lOGIC
POWER
SUPPLY
'10

With 400 of these power supplies on hand, we figure we'd better sell them
cheap and get them off the floor or all wi II collapse with a great crashing roar
and land in a heap in the cellar.

These are from computer power supplies, used, good condition. Operate
from standard house current. 4 output voltages .... MINUS 30 Vdc at 1 Amp,
PLUS 30 Vdc at % Amp, PLUS 10 Vdc at 1 Amp, MINUS 10 Vdc at % Amp.
Solid state construction with harmonic regulation on the transformer and
transistor regulation on the 10 volt outputs. This is one helluva bargain and
worth buying just to scrap for parts (if you're crazy enough to tear it apart).
You've got 2 transistorized zener regulated plug-in boards with sockets and
by changing the zener you can regulate from zero to 25 volts, 2 husky filter
caps (18,000 /If at 35 volts). power transistors on heat sinks, a nice
transformer, and misc. other parts.
Ship. wgt. 37 Ibs (you pay shipping) $10.00 each or 3/$25.00

Postage extra on above. MESHNA PO Bx 62 E. lynn Mass. 01904
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INTERNATIONAL ELECTRONICS UNLIMITED

7453 7/$1.00 LM308 $.95 ea LM747 $ .75 ea
7454 7/$1 .00 LM723 50 ea 8836 .40 ea
7460 7/$1.00 LM739 1.00 ea 96 0 1 95 ea

SAL E PRICES eND NO VEMBER 311

Low Power Devices

74 LOO .40 74L72 .6 0
74L0 2 .40 74L73 .80
74L04 .40 74L74 .80
74L 10 AD 74L78 .80
74L1 6 .40 74L8 5 1.25
74L 20 .40 74 L86 .95
74L30 AD 74L9 0 1.75
74 L42 .80 74L93 1.75
74L5 1 .40 74 L95 1.75
74L71 .60 74 L1 64 2 .95

$1 .15eo

7470 .50 741 23 1.1 5
8000 Series

7473 .55 74145 1.25 8091 .6 9
7474 .55 74151 1.05 8092 .6 9
7475 .95 741 53 lA5 8093 .6 9
7476 .55 74154 1.75 8094 .6 9
7483 1.25 74155 1.35 8095 .6 97485 1.20 74157 1.50

8123 1.757486 .55 74161 1.65
7489 3.25 74164 2.9 5 8214 1.95
7490 1.25 74165 2.95 8280 .9 5
7492 1.05 74175 2.95 8520 1.45
7493 1.05 74181 4 .50 8551 1.95
7494 1.10 74192 1.65 8810 .9 5
7495 1.05 74193 1.65

8812 1.257496 1.05 74194 1.65
74121 .55 75195 1.15 8831 1.95

8836 1.25

.25

.3 0

.50

.25
1.25
1.15
1.25
1.30
1.25
lA5
lA5
1.50

.29

.3 2

.3 2

.3 0

7430
7432
7437
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7460

.25

.25

.25

.25

.29

.27

.55

.29

.29

.25

.3 5

.95

.25

.37

.39

FIRST TIME OFFERED
9601 Retriggerable one shot

TTL
7400
7401
7402
7403
7404
7405
7406
7408
7409
7410
7411
7413
7420
7423
7425

NO TE: 2500 rem's Ma S shiff reg/SIers are faclO' V
ser::onds & nsve not bt'f!n ' f!- $Cfeened

MVIOB Vls,bli: 't'd SUPER SPECIAL 25 I'd
MV50 type 'I'd eml lllng 25 I'd or 5 100
Mv 50 20 tYIlt' L... ge red 35 ea or 3 1 00
ME 4 Intra red T018 69 e~

MAN 1 Tht' 0"91ndl 4 25 I'd
MAN 3 Iypt' 195ea.30rmo'el .4gea
MAN 4 ' Vlle 275 "d. 3 or more 2,50 ea
Data Lne 1011MAN 1 ref' II 4 25 ed

MaS Sh,ft Reglu e" - ( ,""ted q".M1MII'S

2506 Dual 100 bll dyn. shIf t reg (mlm) 30ea
2Ml9 Tr~tale oJ ual 50 e« st. shlft.eg 30ea
2510 TrIsta te dual 100 bIt st . sh lft.eg 30 ea
2511 Tr~'atedual 200 bit st sh,1t 'eg 30ea
25 18 He~ 32 bit stat,c shI ft reg. .30 ea
2519 He_ 40 bl l SUltc st,, 1l 251 9 He~ 40 bu stallc
shl fl reg. .30 ea
2521 Dual 12B bu shdt reg . (mlno) .30 ea
2522 Dual 132 bil stll fl reg. (mIni) 30ea
2524512 tn t searc. d yn. shi t! reg. (minI) ,30 ea
2525 1024 bIt reci.c , d vn , sh,fl ' ego (mIn i) ,30 ea
25 2 7 Oual256 b ll static shl lt .eg. (minI) ,30 ea
Asso rt men t of any 2500 MOS Items 4/1 00

LMJOO Po~ V reg
bupe. 123 VI TOS

LM30 1 HI pertormilnce <lmpl T0 5
LM302 Voltage follower TOS
LM304 Neg Volt regulalOr TOS
LM305 Pas Volt regulator TOS
LM307 Op Amp lsuper 7411 TOS
LM308 Micro power Op Amp T05
LMJ09K 5V l A power supply
reg T0 3

LMJ09H 5V regulator TOS
LM3 10 Vol t lolloWf'f Op Amp TOS
LM31 1 Hi perl volt <omp TOS
LMJ20 5.2V Neg regulato r TOJ
lM320 l 1V Neg regulator T0 3
LM320 -15V Neg regul,llar T03
lM380 2 wall .....dio ¥T1plll,er D,p
LM3900 Quad Amplif Ier D.p
lM 709 Qp Amp TOS Of D,p
LM113 Volt reg DIp
l M741 CofTlJl Op Amp TOS D,p

IOISJ.95
LM141 Dual 74 1 oc Amp D,p
4 /$3 ,50

PhiS'! l ocked l oops

11I£565 PhiKe lodted loop d,p
NE566 Funct Io n Gen T05mlnl dIp
NESS7 Pl lfTOfle Gen T0 5 mm; dIp

Memo".. Are Made Of _
110 1 156 a" Ram Moo (2501 l
1103 1024 all R..m Mos
148 !' 64 8" R..m TT L
821J P, og,amab4 e Rom

Dala Inc luded "",Ih Memo" es

s ,95 ea
45ea
95 ea

1 25 e a
1.25 ea
,451'a

1 25 ea

1.9 5 ea
1 25 e~

145 ea
1.25ea
1.9 5 1'''
1.95ea
195ea
1. 75 ea

SO ..
29 ..

.75 ea

45 ea

.9 5 ea

$295 ea
2.95 e,
2,95 eil

1.95 e..
7.95 ea
325 ea

6 .95 I'd

Ooeo lso laton

MeA 230 Da,ltnglOn
MCD 2 DIodes
MC T 2 Tr<lnsl stor

95 ea
1,95ea
1.45 e<l

Calcul<ito. ChIps

5001 lSI (40 p,n) Add, subt.act. multIply &
d'vlde 12 d< gll

Data wpplled wllh ctoo 6 ,95ea
Oala o nly' Ref undable wlp ufCh a.... 1.00 ea

5002 l S I Similar \0 500 1 e ~cep l deSIgned tor
barrerv power

Data supplied w, th chip 8. 95 ea
Dara onfv -Refundable w/purchese I ,OO ea

5005 lSI 128 pin) Full fou r tuecnon memo
ory. 12 dlgl! dlsplav and calc.7 Sl'gment
rnul"ple~ed outpul

Da ta supplied with chIp 10.9 5 ea
Data only 'Refundable w 1pun:hase 1.00 ee

Oogltal Clock ... o n a ChIp

MM5311 (28 pm I Any .eadout. 6 dIgIt BCD,
wothspec meel 11.95ea
MM5312 C14 pon) Any readout. 4 dlg" IPIX
8 CO, ""Ilh spec sheet 895ea
MM5314 (24 p..,IL EOlncandescl"flt readout
6 dlg't ",,'lh spec sheet 10,95 1',)
MM5316 140 pin) Normal alarm, snoole
alarm. sleep \Imer 12 or 24 hour eeeraucn.
wo lh spec sh eet 15 ,95ea

G rab Ba<;l Spec ials

15 Assorted OTLs (dIp) 1,OOib<>g
15 Assorted TT Ls Id lpsl 1,OQlhag
NO TE ' Fi/{.'lOry seconds IIor tested

Satisfaction guaranteed. All items except as noted are fully tested. Minimum order $ 5.00 prep<tid in
US and Canada . California residents add sales tax. Orders filled within 3 days after receipt. Please add
$.50 per spec sheet for items priced at less than $1.00 each .

INTERNATIONAL ELECTRONICS
UNLIMITED

P.O. BOX 1708 S MONTERY, CA 93940
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EXCITING NEW PRODUCTS

VHF FREQUENCY
STANDARD - FMS-5
Cal. rec eive and t ra nsmit
c ry st a l s in 10 .6,2 and 1'.
meter FM bands. Markers
for all FM channels . C h ec k
de v iation. Prec isio n 12
M Hz c r y sta l. No unwanted
marker s. Osc . a nd output
b u f f ered . Sh . w t , 2 Ib s.
( Less Ba tteries) . . $44,50
Kit . . . .. • . .... $37.50

TONE DECODER
Versa ti le si ngle/du al tone
decoder. PL L c i rc u i t r y f or
ex t reme stab il i t y. 1 am p
ou tpu t re lay c an b e reset
au tomatically o r manu al l y .
Mon ito r posit io n . Ad JUS
table sensi tivi ty . Inter n al
strap selects single or du al
tone operation.

T D-2K Ki t $3 1.95
TD- 2 Wired $39.9 5

REPEATERID
Highly st abl e osc illator for
auto m at ic t imi n g. AC or
D C op erat io n . R OM pro
v ides for mo re th an 25
c h a r ac t e r s, more than
necessary for DC " a n y
c all" RPT. AUX is auto 
mat ically added to 10 if
desired when main power
is lost . Tonebu rst opera
tio n avai lab le .
ID·101KKit .. .. . $49.95
!D-101 Wired/Tested

$69.95

1D-101R assembled i n 1%"
rack cabinet . . . . $ 109.00

AUTO.PATCH C O N SO LE
This m obile o r h ome con 
sole includes all t h e Iea 
tures you n eed fo r com
p lete auto-patch o peration.
A Touch -Tone Pad ; an
a utomatic dialer for se nd
ing o ne access code plus
five Touch-Tone p hone
n umb ers ; a single /dual tone
burs t e ncoder adjusted to
your choice of frequency
a b ove 500 H z , a n d a b uilt
in m o t or. Comp let e PTT
operation with o ne second
t ransmitter ho ld.
APC-4K Kit $84 .50
APC-4A Wired . • • . $98.6 0

T O U CH-TO N E D ECODER
A highly reliab le twelve
d igit decoder with in p u t
protection, a n d PLL cir
cuit ry for extremely stab le
o peration. H eavy dut y out
p ut relays. small size, plug
In Circuit board . All t hese
major features at a n UN
BEATABLE price.
TTD-12K Kit $89.50
TTD-12 Wired S129 .50

•

-
-

Data Engineering. Inc. 5554 Pori

Ravensworth Industnal Park. Spnn.f1eld VA 221 S I
Phone: 703-3 21-7171

• •
'. .'••

==.~===

£0 '_. ..

--
-

2·METER PREAMP
2 0 d B Gain, 2.5 N.F .. 12 V
dc, S ize t " x 1 :y,," X Y2 " .
D iode protected MOSFET.
9 0-day guarantee. S h . wt, 4
oz. Major Components
Separately S hielded .
Ki t $9.50
Wired $ 12.50

TONE ENCODER
E ight pre-adjusted to nes.
D urat io n and Output ad 
justable , PL L c irc u i t r y for
extreme stability . Choice
of continuous or tone
bu rst operation. Tone
burst operatio n requires no
batter ies. Easy to install.
I n clu d e s t hree specia l
single or dual t ones,

TE8·K Kit $31.95
W ired , •• . . . • . • . 539.95

.... _- -

TOUCH-TONE DIALER
The e lectro n ic touch-tone
d ia le r fo r h o m e and car .
It's safer and m o re accu 
rate t o use t h an a pad.
M emory inclu d es Access
C o de p lu s f ive p hone num
bers. Numbers easily up
dated. Built -in monitor .
C o m p l et e PT T operation
with t ransmitter hold.
T TD-4K
.. .. .... WIRED .$ 59.00

TOUCH-TONE PAD
I n less t h an 15 minutes
you c a n convert your por 
tab le transceiver to T o uch
Tone ooeration.
TIP Assembled $44.50
TIP Kit $34 .50

PAD-PULSER
Now you can also obtain
p ulsed o perat io n fro m
you r T o u c h T one Pad.
C onvert T o uch -Tone fre 
quencies to decimal pulses
a t 2805 Hertz with just a
flip of the switch . Option
can be added to TTP-2 / K ,
TTD-4/ K and A PC-4 / K .

PP-1 2K K i t $22.95
Kit $49. 00 PP-12Wired $29 .95

S-year guarantees. Send for Catalog
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RESOLUTION , 5 25 Ion... Standard TV Of CCTV ,~cord ' ng

VIDEO: Inpu I and output. 1.011 Pi>. 75 ""m•• "nblolanew
G' U le. ' han 3.5 MH l l ' eq 'lI1Pon"" . 300 10 ....
pius "'0<.•etolu " on .

AUDIO' NI ,"" or Ii". '''P'l ''. 60-10.000 HI " e<!. ,_
POWE R R EOU IREM ENTS IIOV AC. 9t>warn
DIM ENSIONS 18 318" W. 103/16" H • 15 11/'6 " 0
AGC 0< "..,.,.. ,",..<too to lIodito pon
POWER REQUIREMENTS: 110V AC.!It>_m
WEIGHT : 65 1b$.

SPECIF ICATIONS
RECORDER

AGe Audoo I!o v ......
AESOLUTION 52S to,,". HOR RESOLUTION 300 h"f<
A.UDlO RESPONSE llO 10.000 H._
POWER REQUIREMENTS 12V DC. 10 " "10
BATTERIES 213G . JIU RO'Ch.,,,,,.b1~ lnot onclu""dl
CH ARGER MorJel10590S ,ntlude<!
GENERA TOR Bu,l, ,"1-' EIASyncG,''''' .'o.

CAMERA
RESOLUTION 5251,,,...
VERT FRED 60 Hr lElA.
I-IOR FRED. IS.ISOH, (EIA I
VIDEO OUTPUT 1 01>1>. 1f> nhm. __
MIN IllUMINATION JOIu.
VIE .....F INOER IY· u- CRT .. '~ttof'. l

LENS 5 1 loom F2 n
SHIPPING WI 3511:>1 .

LIST PRICE (1972) $995.00

OUR PRICE (NEW) $450,00
(USED) $250.00

Experimenter's Special $125.00

LIST: $1595

OUR PRICE (NEW) $550.00

RECORDERS

BELL & HOWELL Model 2966 - SHIBAOEN SV700VC
(Assemble, Edit and Stop Motion)

This video recorder will record directly from a standard
TV set or a TV camera. It will play back over your

home TV set. Audio may be dubbed onto the
tape. A 7" reel (2400') will record 1 hr. No

home VTR unit under $1000 can match
the quality and capabilities of this unit.

SPECIFICATIONS

MAINTAINANCE
MANUAL $5.00

~r ,t.\PEVIDEO

This is a portable system and comes with
recorder, camera and charger. A TV monitor
is built into the recorder. Camera includes
built-in Microphone and Zoom lens.
Recording time is 20 minutes on 5" tape.
Recording is both video and audio.

BELL & HOWELL MOOEL 2965
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r - - - - - - - - - - - --- - - - - - - - - - - ---i
I ORDER BLANK I

: Ple. se rush Bell & Howell modells 2966 Bell & Howell rnodel/ s 2965 I
" Rolls, Video Tape Batteries Color Adapters IIPrice _

I II to : Name Shipping I

I Address Total :

I Ci t y State Z IP IL ~

RECHARGEABLE BATTERIES - New, for Porta Pak . $36,00 a set ,

COLOR ADAPTERS - limited number available, will work in almost
any Black and White VTR to convert to NTSC
color, record-playback - does not impair mono
chrome use. $400.00 ea. prepaid.

NEW NAME BRAND VIDEO TAPES - 2400 ft. (1 hr.) any quantity
available, shipping wt. 2 Ibs. $25.00 each .

CONDITIONS OF SALE:
NEW EQUIPMENT - sold new, but as is. Guaranteed 90 days. Replac

ed or repaired by us, if found defective upon
arrival.

USED EQUIPMENT - sold as is in good working order. NO warranty.
All units checked prior to shipment,

EXPERIMENTER'S DELIGHT - used as is repairable. Physically intact
not beat to hell , but requir ing some w ork.
Problems and probable causes listed with each
machine.

PARTS - available at near giveaway prices, through us,
SERVICE - units can be serviced by any competent video technician,

as well as through Bell & Howell AV Service and
Shibaden in Melrose Park, Illinois.

QUANTITY DISCOUNT - on orders of more than 10 machines.
DEALER INQUIRIES - are invited for sale of new equipment.
New machines have standard Japan EIA 8 P connector to mate with all popular VTA monitors.
Used mach ines have all coax a nd cannon xl connectors. Used mach ines do not have AGe or edit
ab ility. but a re otherwise identica l and in terc hangea ble .

All sales are fina l. Cash with orde r. Shipped best way. Add $20.00 per VTR and $12.00 pe r Porta
Pa k for shippi ng - excess refu nded.

COMMUNICATIONS UNLIMITED
9519 MAIN STREET P.O. BOX 463 ...---:::.~~~

WHITMORE LAKE, MICHIGAN 48189 ~

(313) 449-4367

•
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•

= 261·f
FINE POINT

29c

25c

= 261·M
MEDIUMPOINT

THENEW
"Grip·Clip·"·
PAT• .:;3.466,708

t hat will no t slip
out of your pocket.

_ ;.:;' EA;;;TU;;;RE:;;;S••

DARK BLUE INK

WASHES OUT
IN PLAIN WATER

DO YOU KNOW....THE W-2.....
IS NON·TOXIC

ERAOICATES fROM PAPER

PERMANENT ON LEGAL DOCUMENTS

HAS AN ALMOST INDEfINITE SHELF LIfE

WASHES OUT IN PLAIN WATER · HOT or COLD

NO RUB..•ND SCRUB... ND SOAP or DETERGENT

UNCONDITIONALLY GUARANTEED

EXCLUSIVE PATENT =3.468.679 NO·STAIN INK
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ROHN MANUFACTURING
~ D I VI S I O N OFc#~

P.O . Box 2000 I Peoria. II I. 6 1601

•

ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and th at is w hy we have the FOLD
OVER TOWER ... designed for the amateur. _
When you need to "get at" your antenna just turrl
the hand le and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free.
long lived and attractive installation . RO HN towers
are known and used throughout the world ... for
almost a quarter century . . . in most every type of
operation. You·1I be in good company. Why not
check wi th your distributor today?

\

\

\
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MITS Presents
eNew908M ries

Handheld Calculator
•••8 Functions Mean a Handful of Features!

Multiplication--....J

Division __~

Subtraction _-...:

100% American Made
Chain & Mixed Operations

Special Readouts:
.Entry Overflow
.Negative Result
.Result Overflow
.Low Battery
·8 Digit Readout

(Always the most significant digits)

.Bright Led Display

SIZE: 5-3/4" x 3-1 /4" x 1-1 /2"

-"""'__ Squaring

_ ... Reciprocals

- Percentages

Plus: ·Floating &
Fixed Decimal

·Algebraic Logic

PRICES*$129.95 Assembled
$ 99.95 Kit
Full 1 Year Warranty

AC Adapter for 11OVAC Operation $6.95
Carrying Case (Ieatherette) $5.95
" Prices subject to change withou t not ice.r----------------------------i

I 0 Enclosed is a Check for S I

mIT5.
~J I or 0 BankAmericard # I
. I or 0 Master Cnarqe e I

I Credit Card Expi ration Dale I
I Include 5500 for Postage and Handling I

miQ'D I ntatiDn &: 0 K,f 0 Assembled :
o Please Send Information on Entire MITS Line.

TI!IernetrV Systems, .: NAME :

6328 linn, N.E., Albuquerque, New Mexico 87108: ADDRESS :
5051265·7553 Telex Number 660401 I CITY II STATE&ZIP _

...
"ITS/ 6321 Linn, N.E., Albuqu.....u•. N_ Muicllll108 505I26i-1553 T.... . 660401 I

----------------------------~



UT-1
Port able Tu ne Up Meter w ith ca bles to plug into M otorola .
Link, GE . Sta n dard . e tc . Th is urut qrves you the me te r
fu nctions o f the rad io be ing tested . It also operate s as a
portable d e vo ltme te r wi th th e fol lowing full sca le ranges:
1.5 , 5,1 5 , 50,1 50 , 500 ,1 KV wi t h a special 3 volt range for
GE Progress Line eq u ip me n t. The UT- l can be se t zero ce n te r
for discriminator readings. Also featured In the UT-l is a I tetd
strengt h m eter .Pl ace you r o rder now. K it form $42.50. W,red
$49.95. Ex Ira cab les o f your choice (spec ify rigl . 55.00 ea .

($2.00 for p oslagf' a n d n a n d tm g.)

TESCO-PAD
Th e "TESCQ-PAO" has no
tu ned co ils t o go o ff freque ncy ,
no tuning necessary o r even there !
I t's all in one "Black Box I. C ."
ready to go. The "TESCQ-PAO"
has a 1 seco nd h erd -up for your
tran sm itter . c omp lete P.T.T.
operation, available with dual
audio o u tp u t level s, 12 o r 16 tone
combinations.

KIT $ 34 .95 $ 39 .95 Wi'ed

(Add $1 .00 for 16 l one version!
($2.00 f or dual ou tput ve rsion)

I\ d d $ I. (}fJ (o r P(l.~t fl /.! l' a ri d hundl ine.l

THE UL TlMA TE IN 12V POWER SUPPLIES . . . . .

$100 KIT

•
\

ri"..,...-

\

L

~-jmeteringcurrent-• Voltage and
built -in

• Tabletop size - 10'1.."w by S"h
by 13" long

• 60 A @ slight ly less than 12 Vdc

• Nominal Outpu t : 50 A at 12 V dc

• Will run a mobile rig & even an
amplifier from 110 Vac

$125 WIRED

Shipped freight collect - 471bs.

ORDER NOW- PRICE INCREASE COMING IN EARL Y 1974

lIaller f~/eetroJlics - 1£'S/ F qllip lIICJ/ / Sales.......P.O. Box 99 13, Chevy Chase . Md. 200 15 Tele pho ne : 30 1-652-0996
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GIX·200
30 WATTS OUTPUT

•R
•

101) channel rom hineuons : fl'lll ures Imll'p t'n<ltnt ~ ('ll.'r tlnn
or Ifln9mlt Ind reeetve rrecuenetes. and (witch rot' pre
51'1~l l'd pair ing.
(1) GTX_~OO /huHt -ln DC PMl • 94194 ' " .•... 1259.95
Ul AC REGULATED POWER S UP PL y . • • • . . •. . $49.9 5
(3) 2 l':J:ln Itals r cur choice (Itori!: IIl tl .. ..•. .. $ 12.00

RE GU t-A R $321.90
OUR S PEC IA L PAC KA GE P RI C E l $259 .9 5

CLEGG FM-27Bs

(Reg. $479.95 ), wi th Cl egg AC (Reg. $5591
Write for special deal!
Regency, Midland, Gladding 25, SSE, etc.,
also in stock. Pl ease wri te for quot e

100% AMERICAN
MADE

GIX·2
30 WATTS OUTPUT

HAMPAK

-

10 watts output

(II OTX·I. 'hoellL-i. DC l'81 .. ' 4/94 . . • .. . .. . . $1 99 .95
(%) AC REGULATED POWER SUPPLy •. .••••. SM.95
( ;,I) % E xtra .It l ll f oor cholC'll lll~ Ust) .• _..... $12 .00

RE GUA R $246.90
OUR S P ECIAL PA CK AG F. P RI CE ! $199 .95

t' teaee a llt! UO .UO SUh8111uUng Il A:'oll ' A K ror AI.; on UT:'\ .
10 J'leka g e. Wll h IIA:'oI I'AK & AC ..•. . ... ...... $229 .00

51 111 pl, oonvel'llon
to 30 watts output

Hattery park for GTX · I 0 IJOrt ahle eneeaucn. Use e 10 [)
cells (nol Inrl u,led l . (lnrlud es pun a h le antenna, carry ing
ha ndle & mike d ip ) •• ..•.. •.•.. , .••..••... .. ... $39.95

't

tfA)....-..::i
2 meter FM TMln".lver

( I) OTX_t (bullt-tn Or. P SI and 941!J4 •• • .•••.• 249.95
(2) AC REGULATED POWER SUPPLy . .••. .. .• $49.95
(3) t ~tra erntah your cho le-e hlock Iiltl . . . . • . $12 .00

REG U LAR $311.90
OUR SPECI .... l PACKA GE P RI CE ! $249.95

GIX·10

III l"Il~nl't'l~ In nT:'\_~ So: (:TX · IO Yiith Hfl .!I.fj H fl .!I t l neludetl.
Thn't' Imll' low pa's Ill lt' r " n hnl h Hall,nill Rlill r l·""I\·e. I wat t
low I" ,wn 1",·' iliol1 , l' rm'I' lon roe tOI\(" " lw,,,"·r. !-tillll,l!' Inlerna l
,t rHI'I,lnj( I,rm- isl "n 1I11"'1'~ Illuil l -dmnnt'l 11'1' or IIny r ry sII I In
I :T :'\. ~ a n,1 ( :T :'\ - Ill. _\l knmhonl" an ,1 mohl]!' lHOU"linjf " n" kl"t
~ 1l1 1 1 1 11 .., 1. 1:· 10 e: I•.\ :-:8 lItHltl )~ . I'rilft'" j" n I J 11"1'l"! ronstrllC"lIon
loy' ,",lI n l:lI l,h ....1 Avton te-, \ tr l!: . - ll ..lIt·ral .\I·la tion ~:I ....l ronles.
I lw. Th., !lllt'si alualeur "·:'01 tr~n " ·I"I I'< 'r allll ~hlt· lit an.I' IIfI ("I".
!-tiz,' : '1 x fll2 x ~~ . W (" lgh t ~, Ih~. ClI lT" nl nra j n ~ H('('e IH: .nn
11 111 1'- . Tran-ant t : 1I I I(h .",, 11 1I1I1p', J.II W ~ 1.1 ;( lnl'~, \Ill oll' In I · .S.A .

.... ' 0..-_

8900 3900
29'>00 2:1S 00
9900 !'.\I_OO

18900 129.00
iso oo 6900

119.00 1IlI .00
'SO 00 379.00

6S00 :1900

89 0 0 ' 1JF'

1000.OO "00
, 30.00 M OO

'l<lM ,"00

600 ~ ee

H 9 00 325 00

!ISO 00 ' ;-';.00

...--
Ne x -i eon- . '0 "'''·2 .. IIII(: X·A AC/.....

l OOK...
NC· ISS « . ,
NCX·S"''' 1I ..' NCX·A ACI", ~ . l00l(ccll
SWAN
$W·~o,...,' ' 18 AC/ PI tIo..... _._

:l'!iOC 1m . .... ,...,1 17" C ACI", ., vox .
.. 5_1_.. ...""'.,._._

111" -.. AC
TPLITU"O
S02 !I- I Sl3S-SS u """"" 1m ....... ""..
S0 2B ' ·3105 so " "",,,,,,1m ,,",P."'"
l\'1 'SOOO",... '00<1"'. " _' _ ._

TC·I02 201~. 0.''' '''''''' ' ._
TUTfOU,,."UtT
E..o ntll... ..-...._ ' .• • n_
C__.... SBt:JB",o._ " '.
ACA WV·9 8C San .... VTV ... . n....
H..'~ IOW·I 02 ' '' .d ...,. le op•. n ...
W.nll__ I_I
LEADfll _". 'Of p .
A..It...5 _ ,,.. 'Of po .....

"10JIt. . _ d9~ "" 0

'...- ""'" ,." .....
..' I DA =>;, 08 10«, ,.. SSOM H, "0<1

c""n'.' .n....
MllQ8 p...... ,on colcu""'"

"" TlONAl

' 89. 00 lI 9 00
99 00 19UC
3900 1'900

.19 00 329 00

1399 5 99,00

'2900 89 00
"00
.00

11900 l'9oo

' 99 00 l Oll 00

1• • 00 119 00
109 00 1!19 00
19 00 29 00

11100 III 00

129 00 99. 00
3SO 00 2'9 00
I~. OO '00 .00

.... 0.._

H I ATH
H X-'O ' <10. '80 .... " 5S8 ·A'" .m.,,~,
HW ·16 t 30. • 0. I !>
HG 10 liF O 1I(). 2 .........
5 8- l I OA .... sse oao, .. 'SII 500 lwo " ...._

...... 6 HP 2JAIAC I,k. _ .•_ ....

... _'~
S.- SOO lwo" ........ ' ..
HO -, " 0 ·' ""'" ..fl>u~ ' ,n AC '"
5IA-3003 1m Conv
KNI GHT/ALLIED
Til '08 ' 5 _ It 2... oao' ..,AC. OC. .....

1,,,* -

..." '90 ~_ 'CY'.llO- IO' WWV . I ItC
<ai, . 1<

M A GNI"

"'~.....m I IIF "'HC~ p'""""" 'Of "•.-.(Id

T-!I99, ta.nd n. ... " ' '' '''' '

,-.,
. ... c;;;;;w, 'v
HAl~ICRAfTE III

5x-I li .e., I.,.. , ..Ip 'oo _ I

S... ' !IO 'C.' ..IACI'!>k
$ X" 46 _,. II -!IO"'~. "A 19 ... .

'.co.... ../ HT 41
S./l 2A :a.. " eo-. _ ._ ."'1._
S A ....CY' _ cond, ..,•• ,••
HA -2IlI16 1 Vf O

19900 15900

1.900 1 500

229 00 1" 00

18900 1 2S 00

!19 00 2ll 00
189.00 119 00
319_00~ 00

2'0.00 11900
189.00 109.00
'59.00 1:Jl1 00
.89.00 :ltl& 00

119 00 118 00

1.275,00 _ ,00

• FLA SH • FLASH • FLASH •
J..ouk B ~ wll lll you gH tor :'\"0 In:J'EAT ·;":O ~::'\TH ,\

I' lfA ltla:. T he GTX_2 a nd (:T:':- ~1I0 nOli" han' a super
sensjtlve Du~ I.(; a tP _\los Fvt prl'-aillp ll f!t-r HI ·ll.T I :'\"
the r" I'eJnr front en,1 fO'l" sUI",rh . Itss than .:!.; ml 
cron>11 senstnvur. 1'1"; nE~T reee tver nooo' I"\' ..n hetlt"r!

:10 WATT~ OI TTI 'UT. ,\1 ,1. ~0I.1 11 Wr ,\TJ.; (110 tubesj.
T ltl ·P, 1'"\1 (not I'lias" mo" ulatlun l for SUIl('rh au.no 'I uall t ,l" .

.......
A ....... J'OPA -1OV _ '-1_...

tI,__ cond

Atotf.CO
tx _" i 6 2 ""',., .... ' ... "'621 VFO.

Cow II ....
TX-4I21 62 , , ...."~,.....-. I_I ,... ............. ,.
CCIl..llllolS
bS I liHF ..-
I( _ I , ..1616 F· I AC"", 3, 2 8 -3

h 31211", ... 'c".s~ .•,c.l
,. , co ....

CLEGGg.,"" , -~.........'_I 'At _
f ... 11AF ' ... .....
DII A IC E
2B 'c.', no ..a · u"''''~
2A '." , 2AO " 0" unl", . ... d col
..... ·2000 ma ' ch .nll ....,.k
T4>t ...,....._ "'0"'" tIo 0. .....

..... . _ c.. ,on

5_Atr., c"," ......

GAL A • .,
F'" 2",;;....C 210 _ , I .... ....c
GL ADDI NG
G'_~..,.,." ;W l 11 . 1M/1M.

6<l1lA. 22112. 281M ,"'d l IT

H~;f ;I<::'\"n· . CI.Ef:G. su e. rxot-e. ut .xnmxu. :'o11t1>A , Cl"~11

ru.vr-r . ItAT.\ EX" .. umn, m.t veu :-OW.\X ("'1.:'011, IIY_
u.v r x . K\YOY. n ,\:" . LK\nEll . In ::'\" woon. TI<: \ II·O. TE:"
T~;f · . 11:'\ ~: :'\"(:.. .\ 1J:'\ 1 I'IlOIlI ·I"T:-O . ~W A:'\. \ 11 1l1..\X II. ETC..
I:" ~TO(' I~- I' I , I':.\~E WIIIT~: rou uto'nc.

HERE BEATS OUR DEAL!

OLESALE ELECTRON ICS
Terrace-Miami, FL 33 156 fijJJJ

Telephone - days (305) 233·3631 - night and weekends - (305) 666· 1347
'\'t' M1 re fll11y an.1 ptor ('!< ~iona lly s("n l re fl" l"ryl hl nl: w.. sell . An "'1111110)"1'1' always answers ou r nl ltht alHI IO .....kend phone-not an
I nswerin a: sen-Ire.

•
I'O:'oU :"n- ~OO:'\ !! I ! G l"nar t' TQl.lI'h ·Tone I'a.l. (: ena t-I"
n -neeter a n,l \ IlTH aon».

IT ~6Jgn.ljone
NO ONE ANYW

AMATEUR-WHSERVICE MANUALS
CX7-CX7A S29_Plld. 88 17 S. W. 129
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PRINTED CIRCUIT BOARD
2 oz. copper on glass epoxy base. approx, 5" x 6".
one or both sides.

LED READOUTS "Lowest Prices Ever"

Your chotce copper on

3 for s1.00

Similar to MA N- I . ..1.1" high . 2 0 mA per segme nt. /l'ith decimal point,
Every one checked - all segments operating Red - $ 2.00 each, 6/$10.00

Larger . 7 inch readouts available - Green - $3.00
write for prices

LED - molded plastic dom e shape with leads.
.312 inches in diameter Red - $.25 each, 5 for S I .00

Green - $.40 each, 5 for $ 1.85

KODAK RED Wrallen Filters

Perfe ct f or light l ilt", olier red LEJ)s. </" sq , .005" thick.
S.35 each, 3 for S 1.00

LI\I 309 Voltage Regulator IC. 5 uolls at I A mp. ma x. current,
$ 2.00 each

ETCHANT FOR P.C. BOARDS
Ammonium p ersulfa teo I lb. of crystals. just dissolve in 1120.

$1.00

IN 91 4 DIODES lOt' ealSI.OO Dozen

TTL ICs
7400 $
7402 .

7490 .

7474 .

7476 .

.55

.85

.60
1.00
.60

1.90
.55• • • • • • • • • • •

7475 .

7410pamp

74121 .
74192 .

.30

.30

.35

.30
1.75
1.40
1.65

.55

7408 .
7404 .

7441 .
7447 .
7448 .
7473 .

Please add sh ipp ing charges

I\I INli\lUi\ll\IAIL ORDER $2.00
l

SEND F OR LATEST FLYER OF SURPLUS AND NEW ELECTRONICS

-
1916 Clark Avenue

ICS
Cleveland, Ohio 44109
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NEW and SURPLUS ELECTRONICS FOR THE HAM
and EXPERIMENTER

HAS I NTER NAL CURRE NT liMIT. THERMAL SHU TDOW N , AND
SAft-AREA COM PENSAT IO N .

U5£S THE UTEST STATE-Or-TH'E-AAT THREE TI:RMl NAL R£GU U TOR
CIRCUITRY,

WAHL

$19 95

COWOl£U L" POltTABUi

HUTS IN S SECONDS

SOlDf Il I UP TO ISO JOINT s
Oft MORE PER CHARGE

IIECH""GlS AUTOMATICAlLY
IN ITS OWN STAND

NO AI: LEAKAGf. 011 IttDlICtD
CUI'IREHT TO DAM.\DE OEUCAn
ELlCTAOMC Co-oMl-NTS.

Greatest advance
in soldering since
electricity ...

CO MPLETE WITH REC HARG ING STA ND. rINE TIP AND
INSTRUCT ION BOOKU:T

12.85

5VDC
3 / 4 AMP

POWER
SUPPLY

KI T

SIZE:

3 .5S· X &.20· )( a.ra-

•

f OR 14 011 16 OO....._.IH ' H[ PACKAGE S

" DIP CUP" rc TEST CUP••

4 9 5

MOD£L 19 16

T.. " eNo Chp" .. ""''"'" ....... ' . "OW , _ oj,..,..-ta .... 16_"'P'$ , ... __ ...
_ ........M " ... _-.... ...

-. II.. • ..... __ .. _ ""_--

$50 Q.Q

MICRO SWITCH

MODEL RW-O l llS contains 56 . 7AIMS Reed switclles including
ke y t""•. diode ncocl-.::llnto EBCDIC.

MODEL 5W-IGEo19 contain" 61 ' ISW II Solld -Sta ,,, switch...
IncludlnO;J ~ey 109., ROM enc<>ded IntO EBCDIC.

A L P H A - N U M E R IC
KEYBOARD

lir.. \!~ Ii!:
• 'i'~

Otl\e< Mode le Available

.1 U PO\NER STRIPSeREST WITH: rUSE . SWITCH. AND LA MI'

• •• • • ...... ....,

four dl<~" electronic clock lSI circuli In 4 0 pIn DIP .
Dellgne<! for direct ou'PU' '0 Uquld Crya'al Display.
In ..... nat opUont Includ.: "[;.em, Snoo.... Seconds
DlsplOY, Re ..., . and H 110m- opet""hon.

$14~

MOS DIGITAL
CLOCK CHIP

,.
. ~

.~••............
~

..~

........
. n.-.." , ....... ., ". ..... . .. -. ..... . . , 0.' _", . .... ..... -

".' • " , • ' 0 _'''''' . '... .. .... .. • 1'1 • • ..
.... ..... .. ~" .. " D'.. . _ . ... _ .._ V... _ , . ..

<),_oc "'_,,_
.'.. .. ,Il' • • _._
h • I ll' • • lJ<l .......... _0),. ., .... . " .._
II , .. . 11,11 ." 10'

" '''' _I ''''. '"'"

•·'1
··t-
" D-.."

· 'f
"0"...."

".... '-

...... U fO .
......., .... D ..

Deluxe Electronic
Equipment Enclosures

.ulBLl! • 70 , G1tSElI • 90

( N04.1 9)0 ..lt~ Ilt:fl f Utor!

J!:ImIlL • '5 . ,D • eo,
n ..~lo ' 9}O-60

' .. • - .-...
DOII;II5 t Olf PR l c !

HOO~L ••• ••• .,. .,. l _ l~ ,~" too.up
,,~U ... 1 .'7 1.ln 1.710 $Z . l ) , .~ 1.91

91~n ... , .~ 1 • In z.}? e,", 2 .12 ,."
,,~n: ... s.ec , .112 }.)7 2 . \0 l .ll ,.~

,,~u ... • .ec I . In ~ .,? 2 ."5 2 .25 e.ee
,""U ,.,. '.00 1 . ?SO 5." 2. 75 Z.5} 2 . ' }

9~O-n ." ,." 1 . 112 5.95 ~.6' Z... , 2 .25

""0 ,.,. ..", 1 .750 6 .!? ,." ,." 2.67

nDr DIlDOI~ npl.l.e~ n: liN Fn.TEII C{)LOJI coos,

NOBEX 0
LO..'--'--'-'''-'--'",-,,-"'-=-'-='':'-='

alpha-numeric
display bezels

OTHER DISTRIBUTOR LINES '

{",4174 7- 3 2 30
747 -1 662

KA ELECTRONIC SALES
13';2 S "OCUM S TREET 0 4,L L AS , TE XAS 7 5207

WRITE FOR FREE CATALOG:

VISIT OUA STORE MONDAY
FRIDAY .9AM to 5PM. SATURDAY
10AM to 4PM . LOCATED OFF
STEMMONS FREEWAY NEAR
OAKLAWN.

:EB_B~.,!:I~ I
OTAB BOOKS 'W.M'~"'"

LUt1I NETI[ 5 J{m f,t!iJlollic 0JI11fXU1lf• = WAHL BU~;;';:~IO. INC.
mn m....' _ • ...::tIODIIQJI' -

~ STl llJ U1·WRRn IRCORPORAlID n
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INTRODUCING: SUPER CRYSTAL -
The New DELUXE DIGITAL SYNTHESIZER from

----

.......
B

- --
-

1-4 "'5 "" f, "1 •_.... -A14 b q 4

......-'" ~ -"-' _..-'.......

MFA-22 Dual Version : $275.00* MFA-2 Single Version: $210.00*

SUPER * TRANSMIT and RECEIVE OPERA
TION - SIMPLEX and REPEATER
MO DES in both versions.

SUPER * REAOOUT - OIRECT OIGITAL
R EA DO UT - fas t a cting lever
switches.

SUPER * LOW SPU RIOUS OUTPUT L EV EL
- low spurious output is similar to a
crystal output, not spuri ous laden as
with some o ther unit s.

SUPER * FAST ACT ING CIRC UITS - 0.15
second typical settling time.

SUPER * ACCURAT E FREQUENC Y CON
T RO L - .0005% accuracy. both
transmi t and receive. on all channels.

SUPER * STABLE LOW DRI FT OUTPUT
20 Hz per deg ree C typical drift rate.

SUPER * COVERAGE - FULL 2 METER
BAND COVERAGE: 144.00 to
147.99 MHz in 10 KHz steps.

SUPER * LOW IMPEDANCE OUTPUTS - 50
ohm output impedance allows lon~

cab le runs, both transmit and receive,
for t runk or remote units.

SEND FOR FREE DETAILS TODAY ORDER DIRECT or THROUGH YOUR DEALER
(·Add $3.00 per u ni t sh ipp ing charge . UPS areas. $5.00 o therwise . ILLI NOIS RESIDE NTS add

5% Illinois sales tex .}

A SPEECH COMPRESSOR
THAT REALLY WORKS

,j)
~. ,. .

RPe-3M Module

RPC.3C Cabinet Model
($34.95)

\

-/
I

RPC·3,3U Internal Unit
($24 .9 5)

• Low d istortion
circu it.

• Fully wired & test
ed. NOT A KIT

• Works with phone
patch.

• In tern al units &
modules work mobile. (ONLY $22.50)

• FULL WARRANTY - ONE YEAR
• INTRODUCTORY LOW PRICES

(Ill inois residents add 5% Sales Tax)
Add $1.0 0 /u nit shippin g ( A PC-3 . 3 U , 3M)

Add $2.0 0 /unit shipping ( A PC-3C)

TONE BURST ENCODERS
AND

DECODERS
• UP to 5 fixed tontS

<fictory stll

• ADJUSTABLE
-Duration
-Output

• NO BATIE RIES n~td_

• FUl lY ADAPTABLE n -,
• EASY INSTALLATION ""=--=='w
• CONTINUOUS TONE POSSIBLE

• FULL 1 YEAR RP Warrant)'
PRICES:

TB-5 5 ton. std. enc oder _ _.__._. $37.50
(1800. 1950. 2100. 2250, 2400 Hz.)

ST·2 Sina:'e tone decoder $37.50
(Spec ify 1800 , 1950, 2 100, 2250 . or 2400 Hz.)

Special tones - Inqu ire
Add $l .aO/unit for shipping

(III. residents add 5 % tax )

ELECTRONICS BOX 1201B
CHAMPAIGN, ILL. 61820
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• • • • •
$49.95

Wired and Tested

• 1-2 WATTS IN
15 WATTS PLUS OUT

• SOLID STATE
SWITCHING

• 12-14 VOLTS
NEGATIVE GROUND

• LESS THAN 1 DB
LOSS ON RECEIVE

-
PA-1501 H

Only 2" x 2W' x 6 W'

complete kit$39.95Also available:

• RX·50C 30-60 MHz receiver kit w/crystal filter " $59.95
• RX-144/220A 2/220 receiver kit 59.95
• RX-144/220F 2/220 receiver kit w/ceramic filter 65.95
• RX-144/22OC 2/220 receiver kit w/crystal filter 69.95
• TX·144 1 watt exciter 29.95
• TX-220 1 watt exciter 29.95
• PA-144/220 15 watt amp less cabinet, connectors, and switching. 29.95
• PA-144/220 25 watt amp less cabinet, connectors, and switching. 49.95
• PA·8005H 90 watt amp 5 watts in wired/tested _ 159.95
• PA·8020H 90 watt amp 25 watts in wiredltested 129.95
• PA-432 10 watt amp less cabinet, connectors, and switching 39.95
• PS·12 12 amp regu lated 12-15 volt power supply kit 59.95
• PS-12W Wiredltested 69.95
• PS-24 24 amp same as PS-12 less case 69.95
• COR·1 COR with 3 second and 3 minute timers 19.95
Write for data sheets on any above units. Add postage. NY state residents add sales tax.

VHF ENGINEERING
- DIV. of BROWNIAN elECT. CORP.-

320 WATER ST. POB 1921 BINGHAMTON. NY 13902 607-723-9574
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,

•
rlee

•

Deed
New lower quantity prices on RF power transistors a ll ows us to offe r the
same quality transmitter for only ..$29.95 . .

COMPLETE WITH DRILLED BOARD

...\O~\'~n.9~
0'1'" ~?.'-J'
~ ...

TX-144/220

• TYPICALLY 1 1/ 2 WATTS O U T PU T
A T 1 2 .6 VO LTS ( 1 WA TT O N 220 )

• ADJUSTAB LE DEVIATIONS TO 10
kHz

• AUDIO CLIPPING AND ACTIVE
FI L TER

• C RYSTA L NE TT ING T R IMME R
• DOUB L E TUNED R F ST A G ES F OR

A C LEA N SIGNA L
• S T A N D A R D 12 MHz CRYSTALS ( 14

MHz FOR 220)
• ZENER REGULATE D OSC I L L A T O R

• P ROVISIONS FOR METERING
EAC H R F ST A G E

• PRE D R ILLE D A ND TI NN ED GLASS
C I R C U IT BOARDS

• MEASUR ES ONLY 2" x 6"

A o ne watt exci ter using fou r RF transis tors , two d iodes, and o ne integrated circ uit. The R F
transistors are opera t ing well below their ratings allowing long key ing periods without damage. The
exc iter may be used alone as a transmitter or with ou r PA 144 o r 220 amp lif ier for a fi ftee n watt
station.

15 WATT AMP
$29.95

PA-144/220

. 15 TO 20 WATTS OUTP UT WIT H 1
1/2 T O 2 WATTS DR IV E. (SLIGHT·
L Y LESS ON 2201

• US ES TWO BALANCE EMITTER RF
POWER TR ANSISTO RS ABL E TO
WIT HSTAN D A HIGH SWR.

• TY PICAL LY D RAWS 3 AMPS FROM
A 12 to 14 VOLT NEGATI VE
GROUND SUPPLY.

• COMPLETE WITH CI RCUIT BOA RO
AN D A LUMINUM HEAT SINK.

• A DD YOUR OWN MIN IBOX AND
RELA Y AN D SA V E.

COMPLETELY PACKAGED PAl44/220 AMP JUST $49.95 with sol id state switch
ing. 1-2 watts in gets you 15++ watts out . Size 6l>X2 5/aX2 with PL·259 in and OU t.

Order T X· 144 o r T X-220. $39.95 PA·144 or PA ·220, $29.95. Add 1.00 p ostage and handling for
each kit ordered . New York Sta te residen ts add sales tax .

VHF ENGINEERING
320 Water Street POB 1921

BINGHAMTON NEW YORK 13902
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649.00
59900
339.00
289.00
99.00
59.00
1900
9900
5900
19.00
29.00
40.00
19.00
900

FT-1 01 Transce iver .
FTdx-401 Transceiver . .
FL-21 00 Linear Amp wlth tubes .
VC-3550 Digital Counter , ..
FV-1 01 ExternalV FO , , ,
SP-101P Speaker/patch .
SP-101 $peaker .. ,.,., , .
FV-401 External VFO .
SP-401 P Speaker/patch .
SP-401 Speaker . . . . .
VD-844 Dynamic e ncroonoee .
XF-3C13O C C W fi tter , .
FA-9 Fan .
MMB-1 Mobile bracket .

P,ictS subject to C" i fl l t wil"out eenee.

YAESU
... a name proven through world-wide use.
... now available at Henry Radio. Come in,
phone or write for complete specifications.
We ship almost everywhere.

LINEAR AMPLIFIER
Small but powerful , reliable but inexpen sive , tr us
amp lifier is another top value from Henry Rad io.
Using two 8874 grounded grid triodes fro m Eimac,
the Tempo 2001 offers a full 2 KW PEP input fo r
SSB operat ion in an unbel ievably compact pack
age (total volume is .8 cu . tt. ). The 2001 has a
built-in sol id state power supply, a built-in antenna
rel ay, and built-in quality to match much more ex
pensive ampl ifie rs. This equipment is tota lly co rn
patible wilh the Tempo One as well as most other
amateur transceivers. Completely wi red and ready
fo r operation, the 2001 includes an internal blower,
a relative RF power indicator, and full amateur
band coverage from 80-10 meters. PRICE: $545.00

THE
TEMPO

2001

$349.00
$ 99.00
$11 0.00
$ 99 .00

- ... ...~-

~~~PO ONE SSB TRANSCEIVER

l oo k a t the specifications .. . look at the price tag . . .
ask any of the thousands of Tempo ONE owners
abo ut its re liability . . . and the reason for its unparal
leled popu larity will be obvious. The Tempo ONE
is now the proven ONE.
FREQUENCY RAN GE : All amateur bands 80 th roug h 10
meters. in f ive 500 khz, ranges: 3.5-4 mhz . 7-7.5 mhz. 14-14.5
mhz ., 21-21.5 mna.. 28.5-29 mhz. (Crystals optionally avai lable
for ranges 28-28.5, 29-29 .5, 29.5-30 mhz .)
SOLI D STATE VFO: Very slable Colpitts c ircui t w ith t ransistor
buller provides l inear tuning over the range 5-5.5 mhz. A
passband liller at output is tuned 10 pass the 5-5 .5 mhz .
rang e .
RECE IVER OFFSET TUNING (CLARIFIER) : Provides =5 khz .
va riation of receiver tuning when switched ON .
DIAL CALI BRATION: Vernier scale marked with one kilohertz
d ivisions . Main tuni ng dial calib rated a-sao with 50 khz. points .
FREQUENCY STABILITY: Less than 100 cycles alte r warm-up ,
and le ss than 100 cyc les fo r plus o r minus 10% l in e voltage
change.
MODES OF OPERATION: SSB uppe r and lower side band. CW
and AM .
IN ~UT POWER : 300 watts PEP. 240 walts CW
ANTENNA IMPEDANCE: 50-75 ohms
CARRIER SUPPRESSION : - 40 dB or better
SIDEBAND SUPP RESSION : - 50 dB at 1000 CPS
rH IRD ORDER INTE RMODU LATION PRODUCTS : - 30 dB (PEP)
AF BANDWIDTH : 300-2700 cps
RE CEIVER SENSI TIVI TY : 112llv input SI N 10 dB
AGC: Fast att ack slow decay lor SSB and CWo
SELECTIV ITY: 2.3 khz. (-6 dB), 4 khz . (-60 dB)
IMAGE REJECT ION: More th an 50 dB.
AU DIO OUTPUT: 1 watt at 10% distortion .
AUDIO OUTPUT IMPEDANCE : 8 ohms and 600 ohms
POWER SUPPLY: Separate AC or DC requi red . See AC
" ONE " and DC1-A.
TUBE S AN D SEMICONDUCTORS: 16 l ubes. 15 d iodes . 7
transi stors
TEMPO' "ONE" TRAN SCE IVER
AC/ ONE PowER SUPPLY 117/230 volt 50/60 cyc le
DC/ l -A POWER SUPPLY 12 volts DC
VF-ONE EXTERNAL VFO

150 73 MAGAZIN E



GAM has vvhat your
repeater needs

8.2 dB GAIN OVER ISOTROPIC

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627·1010

Offse t Side Mount Radiation Patte rn
Reference: Dipole

••

.-
•

Horizontal Rad iation Pattern
TG5-S

---Dipole
••• <I so t rop ic

Vertical Radiation Pattern TG5·S
- - - Dipole
•• -. Iso t ro p ic

~

Electronics

ION FILE WITH FCCI

MODEL TG5-S
$1045 0 LI ST PR ICE

Weight 3% Ibs.

I
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GT 550A
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aSCOrTl the a nten na

TOWERS Ical-peel_li.t.eo.

ROHN.IC USh .).
s;e::rr a f t

ALL 73 and ARRL PUBLICATIONS ALWAYS IN STOCK

If you need antennas, we have them ...
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7:~~" " '.~...~ • Crystals supplied for 3.5 to 4.0. 7.0 to 7..5, 14.0 to
"N:I 14.5. 21 .0 to 21.5, 28.0 to 29.0 MHz. Optional xtats .,:

:'! • AC-DC power supply, built-in ~~ may be installed for other 10 meter coyerage. f'~
. ~ • Modular const ruct ion !l~ . Plate Power Input : 550 watts PEP on SSB - 360 watts :;,· '1?, on CW and arrv (50% du ty cycle). '::

): • Glass epoxy printed circ uit board con- ~: • Power g~pu~ ~~~atts PEP (nomi nal) onSSB · 1aO t;.
~ struction :,..~ watts on an . ~j .
'J'~ >.ii,J. • Receiver Select ivity: 2.1 kHz with 1.8 shape factor fo r : ; .
.•. • Latest solid state devices throughout ~i,." SSB or 300 Hz sharp selectivity wi th optional CW filt er. o\(
~: • All American-made ..!'.~ . Freq. Stab ili t y: With in 10 Hz during any 30 minute "".f,
... , ' ... warm-up period, less than 100 Hz in any 15 minute t
:~~- • Unique integrated circuit speech com- i~ warm-up period, not mo re than 100 Hz with a plus or ~r
t~ pressor ~~,X minus 10% line vo ltage variatio n. -,,.
", ~
• •
•

~, $50.00 worth of other equipment FREE ~ $50.00 worth of other equipment FREE ~
.~ when you buy an FPM·300 at $595. ~~ when you buy a GT550 A at $595. ~

.~ r':~;&j~lt~J;re~}?~~.~k:Jti§j:1t"~-~~~?1?:~~I~:~~~:;;.t~~.- ~Jlf.{-.;5..i!,;~;~~1t;~8~~~!f::~!i;iffh,"'--~~~"'';'''::\~~',"",;;~t..:!!J;~T, :'- . ,... '.... ;.~ ...~..,"J"" .. ~ . ....., ..... '; ,\" _. '., ,._-.'" 't':", ' ._ . " ,,' (" . .,.. """ ~" "';'.f; ' " ..... ..- .. .~..,-_~"" . ,-. ,,~"fi; . c ~, ~ - ..

" ,a:::;:{~,::i~·~~.~~;!:"ft~·1.~~~ ,.~.:f.7":;1:~~~::~~~i~1\:"--~~.@~i;~:J~~~'tEi~i~~~~:;t:~:P~-:"~~f .'~~::?~:i2.;~~~:~~_ ' ~:!r-.!it~ :,..
",..-,

,"
'"~.,

,
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SB-144
12 ch lOW

$259.00

SRC14 •
24 ch 10 watt \

base unit ,~;
<.

$598.00 :;.

HR-6
6 mete r 25W

$239.00

HR-212
12 ch 20 watt

$259.00

-::
; . ~"',
~,'
o!J'
", s-..
; l i

"

.1:
. ... i · :·~$ _ · " ~ :', '" '.,';. ~';\:"'· : ":''''~'''~,,,, ''' · ,: ~;;(r

' .
•

SCARPT-1A
2 meter RPT

$690.00

All 2 meter x tals
in stock . . . Bomar 3.95

~
We also stock VHF
and UHF amp li f iers
TPL, Dy-Comm, Standard

SB-450
12 ch lOW

450 MC

$399.00

We stock Hy-Gain,
Antenna Specialists, Hustler,
CushCraft and Shakespeare.

AR -2
80W 2 meter amp.

$100.00

EC-175
175 MC cou nter

$400.00
"""'""

826MA
12 ch 10 watts

$398.00

FM27B

$479.00

SEND FOR OUR CA TA LOG WITH SPECIAL PRICES

;...:'
. - '., ,- ' :\ ~, . . . - .. ......." ' ;.'- ~ '.; ::. .' ... -. ..'," ....,. -"'.~,.."." • ._, .•' • . " 1_' ••••• '

"•..

HR -2B NEW
12 ch xmt-rcv

15W min

$229.00

FM·21 220 MC $299.00

HR-220 NEW
12 ch 20W 220 MC

$239.00

I~~!!~~~
146A

2 meter walkie
$289.00

SR815TH
25W 12 ch
$589.00

( .,
"

•
•

•,

.,
.'
t.

o,.
' .•

.''.t:.'••.....
•

".•!.-.••
•



PRC 9 Back Pack Walkie Talk ie. FM 27 to 39 MC OS·SEtS Oscilloscope This is the "E" model of this
with Antenna and Battery Case. goodJor camping.

~,
series which is a later version. portable

hunt ing. etc................... ...... .. .... .. ... ... 2 for $49.50 3" scope. Size 6".8".14" AC supply.
..... .. ................. .... .... .. ... ..... . ...._..... _ each $27 .50 ~ 2 MC wide with canving case. Wt. 12

Ibs . ....................................... .. 539.50

5 LEVEL TELEPRINTER TAPE READER WEST·
ERN UNION MODE L BC, 5 level tape

APN 9LORANAECEIVEA INDICATOR For boats~ reeder. Magnet tape advance good for
Bc aircraft used to get your position on water , air

high .speeds. Exce llent for use with Etec-
or la nd - consists of receiver in the marine bandtroruc .
also has 3 " CR tube to show inco mi ng signal.Perattet-tc-sertet co nverter (Transmitting Oist.lS7 .9:»
Complete with cryst al ... .... ....................... $24.50

TONE DIALS SIMILAR TO TOUCH TONE DIAL
• • butmanufacturedbyAUTOMATIC ELEC- 16MM MOVIE CAMERA complete with F 3.5 lens.• • • TAlC overhauled Bc chec ked out 512.50, • • ~ magaz ine load t vpe

• • • in as is co nd it ion 4 .95 57 .95.. .... ... .. ... .... ...... o Motor driven only .. ..................
(lorroids can be used to build tone decoders) with

We Specialize in Telephone and Teletypedata sheets.
Equipment. Please Write Us Your Needs.

TS 1060 TELETYPE DISTORTION TEST SET
~ Compact 3" Sco pe Indi cator 110V 60 cv
~ Power 6")(8"x 14" .. .... .... ..... .... $14.95 Muffin Fans S4.95

24 Volt Powe r Supply. a t 30 Amps. regulated rack
mount S37.50

MISCELLANEOUS Bodine Gear Reduction Motor . 10 rpm. 180:1
Lineme n Belts, comp lete with safe ty strap S9 .95 ra tio . Torque 7.0 inc h lbs. .6 Amp cont.duty 115
Pole Climbers , complete with leat her pad and straps volts, 60 cy . S4.95

S4 .95 Model 15 Teletype RO, Sync motor , good condit ion

S35.00
Crad le Teleph one , with d ia l S7.50

with mu Itiple stations S9 .95

TA· 1, sound powe r unit, compact hand held . Ju st GRC EQUIPMENT
hook up wire and use . With built in genera tor fo r
ringing. No batteries needed S14.95 a pa ir RT 66 FM transceiver. 20 to 28 MC $27.50

S7.95 .ach RT 67 FM transceiver. 27 to 39 MC 39.50
SPECIAL - ARC·5 (l '5.r S7 .95 RT 68 FM Transceiver, 38 to 54 MC 49.50

Rl09 FM Receiver, 27 to 39 MC 27.50
GR 758A Wavemeter 55400 MHz, new 89.95

TA·182 - Converter . Teleg raph & Telephone HP 212A Pulse Gen. (rack mtd.) 34.95
signal conv. housed in a waterproof , metal case HP 5240 Counter (main frame) 229.50
12" x 7" x 6". Wt. . about 10 lbs. Complete with

HP 522B counter 10 Hz to 12 kHz 107.50110 v, 60 cy . power supply , (some hams have
HP 540A Transf. Oscillator 149.50converted this unit to a teletype converter) .

Wi th schematic. Only S4.95 HP 624B "X" Band Test Set 199.50
HP 686A Sweep Generator 189.50
HP 803A VHF Bridge 79.50

TERMS: remittance in full or 25% GR 716C Capacitance Bridge 127.50
deposit on COO orders. Minimum Gertsch FM-3 Freq. Meter, 20 MHz to 640 MHz
order $5.00 FOB LA, Calif. 69 .50

JJQ JJQ@~ ~©cum@Wil©~ ©@Q
I::: = 3624 South Main Street

Los Angeles, CA 90015
213-749-1179 213-749-1170
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BASE"* N....
~o..Cl47.'" 10 7.,"" T)'~ Clock

• 1... tlme-b ...e

25 __

D S.• '
0 1.0 '
0 1 .4 5
0 1.• '
0 1."
0 2 .2 1
0 2 .5 5

PItV II __
so 0 $ .15

100 0 .• 5
,~ B1 .21
300 1 .4'
.~81 . • 5
100 2 .11

•••

STUD 'TRIACS'

"AEROSPACE"
BABCOCK & LIEACH

CRYSTAL CAN RIELA YS

12 fDr $3.50
o

T,oo
KR ·101
KR-l02
KA·103
KIt_104
KIt.105
KA ·1OS
KA·107
KA .108

1.i5
2.25
2."
3.50
3 .95

, ...
S3.75

HIGH YOU lAMP 8;:::
PIV SALE B....

B2000· 1.00 8000
3000 1.35 ~ rooeo

r.~m.: add !,u Mt a K" R.t.d, n"t :1 0
Piton. O.d"'II : WaklPfi.. ld , M ....II . (6 1 7 ) 24 1"> - 3 829
R.t.il: 1 6·1 H " "I C..r m in.. S t .. Wak.. tI" ld . Ma llll.
loti Wa te r S tr.. .. t ) C .O .l>.'S MAY BE P HO NE IJ

Le"'"' ..;,.. st Select!!~t!.!~J.~"· · :£.~II"d ".~DIP" P.e"•••• orde r Ob~5~~70 '4 5 8 5 N7 4 1 0 4 . 5 5 \0 5 N7 4 16 1 1 .65
sal. 0 5 N7 4 3 0 .30 2 ' 3 5 5N74105 55 0 5 N7 4 1 6 2 1 .95

Bi:~~~ 50:~3 8~=~:~~ :ii 8iEHh ::~ 8~=~:t3; 1:~: S~sEHii: ~:::
2 30 0 5 N7 4 3 8 • 95 5N74108 1 .25 --' 3 .50

2 .•5
2 .10
2 .10
2 .10

407 55 0 5 N7 4 4 4 1 ,50 1'15 5 74122 85 0 5 N7 4 17 7 2 .10

iEh~; :~; 8~:;::~ t:! §iEH:i 1:~: ~:~:~~: f~~ §:EHHi !:::§5N7410 .30 0 5 ,... 1'50 0 5 N7 4 8 5 1.41 0 SN74140 . 5 0 0 5 N7 4 18 2 1 20
5N7411 ,35 8S. • 0 SN7486 55 0 5 N7 4 1 4 5 1 ,4 ' ••
5N7413 . 9 5 0 5 ••',••••0. :~: B5N7489 4:25 0 5 N7 4 14 & 4 .50 00 ~:~:t:~ 1:'5o 5N7415 . 5 5 5 5N7490 150 8 5 N7 4 1 5 1 1.25 '5

8~:~:!! :i! §!:Hi! :~: 8~:~::~ t :;3 8!E~:ii: tn §iEHi:: t::
8~:~421 ,35 0 5N746~ .~: 8~:~::: t:~3 8 5 N7 4 1 5 7 1.1515 00 ~=~:t:~ 2 .10

85 N7 4 2 2 . 3 15 D 5 N7 4 6 • B5N749S 1 30 5N74158 1 .55 2 .65
5N7425 . 3 0 D 5 N7 4 6 4 .5: 5N7496 1:30 0 5 N7 4 16 0 1.95

o 5N7426 .37 0 5N7465 .5 Buy 100 _ T.:':'=2:0:"'====~
• r.ctOry Ma.k.d • M.Ile'" aack G"·.'i·ii"'ii-~r:':":"~!!!~~ _

NATIONAL 'OP' AMPS
auy ANY 3 _ TAK[ 10~

D'" hKripti_ ~.
U LM·300 Su r 723 V. r 11.4&o LM·301 HI-pef'fwft'MlltC. a,..., • .. .4'o LM.302 VDltaa. 'oU 1.4'

8LM·304 M.... v, .. .. •. • • . 1 .4'
LM·30S P_. V 1 .4&o LM.307 Su_ 741 . . . . . •. . . • • . 5 '

8LM·308 HI·Q Fn Ty~ 8p AMP .. 1 .50
LM.309H 5V 200 mil V 1 .5Cl

o LM.309K 5V l·amp V. r••. • 2.25o LM·311 ComP8rator . . . . . . . . • . 1 .150o LM·320 Min". 5V l·amp V.R.· • 1.'15o LM.320 Mln"" 12V 1 •• mp V.It . • 1.'5

8
LM-320 Min". 15V l·.mp V.It.· 1 .95
LM.350 0 ...1 p.rlpheral drl ....r .. .15'o LM.370 AGe foCI_lelt OIJ .",p ••• 1.49o LM·371 II.F, I· ... OP amp .. _ ... .6 '

El LM·373 AM.F1IIII, 558. I.A.D• • . . 3 .1"5
LM.31"4 AM.F1IIII, sse, 'VAD . . . 3 .Y5o LM.380 2 · a" .lHil. amp""'• • 1.95

DLM·302& DI U.I A..'IF.... 1.114o LM·3070 CIl....- ,..._nor. . . . 1 .50o LM-3071 TV c _ mp 1.150
.TO·3 c - othe TO·5

I " SQ II'MINI . •~;
METERS
• PI••Ue ca..
• Reef -.dl. Indlcato... $1~49

o Ba lanc ios . II t . reo. tape. a m p • .o \'U. lIid ., m tg. plull :1 mi llull 2 0 db.o VU . f ro nt mts. plull 3 m in ull 20 d b .

P.O . BOX 842& LYNNFI[LD .MASS.• Oii•••ii••••••••••••••••••••

c ne CAULOli on Fiber Optics. ' ICs·. Semi' s p_rts

POLVPAKS

L1NEAROR A-!ps.,K."'
••ACntlY III .........
"'AIl&JtTI.a .a(:._. 'I"1l"

Bu)' Any 3 - Tak. 10% 0"1

~
531 HI .........t. ......mp (TO·5) •. .52.50

8

532 Micro • __ 741 (TO.5) 2 .50
533 Mlcr. _ r 709 (TO·.I ....•. 2 .50
536 ,.[T Input amp ITO-S) .. . .• 3 .'5
537 Pr.cl.lo.. 741 (TO'51 , .. 2.50
550 Pr.cl.lon 723 ..on r••• fDIP) 1.17
556 5 Thl". 'a.te. th 741C . . .. , 2 .10
560 Ph... lock loop. lDIP) , ., .. 3 .25
581 Ph••• lock loop• . (DIP) , 3 .215
562 Pha.. lock lo.p. (DIPI , 3 .25
585 Pha.. lock 100lJII 'A/ 3 .25
566 F"unctl_ .e_rator A I 3 .25
567 T._ .~tw fA) .... .......• 3 .25
S95 "_r ......ct.-.. t mulupU 3 .10
702C HI. ....I•• DC a ... fTO·51 .•.. • .49
703C AF.IF, emp, 14 cktl (TO'51 . • . 1.00

8
704 TV Mu.... IF .)'lIte.. . . . , . . .. .. • 1.150
709C O.....eti_1 p 'A I .49

~
709CV 0" amp f lotl DIP) . ..Iu., 3 ,4 .
710C Dlft.....".1 p IA) 1-.... .49
711C Dual dlft. comp 'A) .,...0,,- .4.
723C Volta......"I r 'AI -, .9S:o 733 Dlft . Vld.o Amp ' . , . . . . 1.7.

~
741C "r...".ncy comp.nnt.r 709 (AI .49
747C 0".1 741C 'AI . . . , . . . " . . . 1.2.
748C "r adJ. 741C (AI ." .,.. . .4.
748CV 'r adJ . 741C 'mini DIP) " . .4'

o 7.3 Gal" Block ' 1.75

8

0 709·709 Dual 709C (DIPI 1.00
739·739 Dual __ pr....._ .. . ..•• 1 .'&
741 ·741 Dual 741C (A ) .. •. _ . .. . . 1 .00

8
75150 0 ...1 pe>ripfMral drl.... . . .. • .••
75154 Dual _lplNral ....1.._ . 8 .

o 7455120_1 11_ d~IVOf' •.. .. . . . 3 '
D PA265 5 _Watt taa I.t.r 1.8.

8
ULN2300M Op Itll seA 1.50
CA3065 Vld_ Audio .)'IIt 1 .50

I A ) TO- 5 o r D I P d ua l in lin. p ak

'l-

NTEGRATED
CIRCUIT
SOCKETS

8
14·Phl. DIP ... , " :; :
14_Pln. WSI~: :;::t1.00o 14_Pln. 50o 16-Pln, DIP · ·· · · · 5 .

8
16-Phl, WI... Wrap ' 2 9
TO-S. 8 0" 10· P lns . .

RlP mon,d fro m nIP .... IPq uip.
mlP nt! I n el ud u l pop u l ar
2 S 17 4 'dour k no b' lran" i" .
l o r TO · 3 6 . a lPrmall i u m .
PN P . usn watl ll , V CRO
!'I O\'. H i am!>", _10 hf.. . f or
iltnit io n . h ix h ' ''''..·.. r I r a n,, ·
mitt .. . " . "t t' . Mo un l ..d u n
h .. ..1 Rin k 5 x 2 1/, X 1 1/4 " ,

'HAM' UHF 400 MC
HIGH POWER
TRANSISTORS

'.::: c $3.95
Ity RCA o r eq ual 2:"3 6 32 .
SP:". 2 3 watts , 3 amp...
TO·60 c aae, w ith s tud mtc
V C EV max 6 6 . •

GI "GLASS AMP II"
SPACE AGE FEATURE

-Q>-
Type PI V Sale

o lN4245 200 $.14o 1N42.8 400 .2 2
o lN4247 800 . 3 '
D 1N4245 800 .4 'o lN424. 1000 . 5 '

Mu 'U c r i tical lAo... llpeell. A
al II" " " b a ll o f lI i li eO Il
. l r ., ll lt t h " th. t mlPlPu lAo...
. plPe• • hiah r. liabil i t)'. w ilh.
lIt. nds .v a l a ne lP p o .... . r
. ur... .. to l K waU" . ONE
amp r.lina . wilh 2 ..m p
eap ab ili t ie&. Ax ia l IlP adx,

All nermet ic a ll y " ..a led .
S u bmin i . 1 / 6 . h alf , a nd
lull c ry"t.al ", a D type. in
6 .J2-24 V in ..at cont a c t .
u p to " PDT, I amp up 10
arnpa. Sllch t y peo l as BR40.
e i . 1 0 . 44, 1 6 . 2 4 . ..re.
Sorry , P O ", booainllt voltall" .
o r t YP"'a . Fro m fa c t o ry mix
t u r e•••• t o you! Good
... t , if Y O U ...... a pace
mind...... a t lo w p r; .....,".

SILICON TUBES
o 5U4 $1.4'o SR4 3.95
D ••• . . . . . . 7 .95
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NSON •
RONIC

STANDARD

146A $289.00

..-
<5'~~, ~~~

~ ~

OSPI a 1 y

'D g;
- - -

li'-J - OJ (Q)

(

HR 212 $259.00

826MA $398.00

Wri te us for our Free Used Equipment List and
trade-in quote on all Major lines. Remember,
th e Southern tradition of friendliness and
hospitality is alive and well at Johnson
Electronic Sal es.

1360 MERIWEATHER ST. (404 ) 228-3831
GRIFFI N. GEORGIA 30223

•

E

For hundreds of years, the South has been famous for its
hospitality and friendliness. Rex Johnson offers you the finest in
new and used gear, along with service and follow thru in the true
tradition of the South.

E - X· T - E • N • D - E - D "SOUTHERN HOSPITALITY" featured this month:

H R 28 $229,00
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•

SPERRY "ORANGE"
TWIN DIGIT ARRAY

o
$5.95

3

NATIONAL EQUAL "DIGITAL
CLOCK on a CHIP"

I o$i'i88~
-Money Back Guarantee!~

0 5 3 1 1 2 8 ·p ill , c.ramlC , a ll , r.ad.u t , S12 .e8 -With
• •dlal t.: A ·B ·D

0 5 3 1 2 2 " ·pill , c .ramic. a ny r • • dout , $12•• 8 Spec
4 -d ia it .. : C · D

0 5 3 1 3 28·pln, ceramic. a ..y r . adout. $12 .88 Sheet!
6 . dia ih : A· C

0 5 3 1 4 24 ·pln , pla at ic, L[D a nd S12.88 S '
;ncanct• • c . n t r . adoulli, 6 .dllltih: A .S ave.

('od .. , A-Ilo ld ('nOn! . (;-1 PPS Output .
fl-Q utput l' l r " b.... U-BCO

.... 9 ft5
$21 u .7

o E tclw <1 " u l"uIHl". h "u,,1 CALCULATOR
....it h hoi,· ", . u", ., h",''' . I .....s KEYBOARD
s "... t",h..s . $ 2. 5 0 Bo ard

P rop .. r1y .. t ("h.. d, d r ill .. d . " M L'LT II' U: XElJ:' w il h p rop.. r
diod,,$ . f-/t' lId )' to ec : l ·s .. d with ..u r own CAL T Eell '"
," 0 0 1 ... h ip "d " .. r li " E'd ut $ 9 ,95 or ..qua l t o e lll T .. ("h
ur ~Io>" ..k chi p . K .. ) 'boa r d u.... '" th.. n .. ..· m anu t u("tu r ..d
b)' OA K . p rin t .. d .ei reuit lo..·. p r o li l.. ~·EATH ER TOlT lf
",wi tch.. ,. . 0 ·to_9 in ,,·hit .. ....it h b la ck I .. tt .. r ",. n..(" im,,1
whit .. ..-ilh b la c k dot . C Eo C L a nd I h.. 4 f un(" lion
~ ..-i1(" h .. ... ar.. in b lu.. ,,' i1h ....- h il .. c h u r a("l e n . n.... ip: n .. d
b )' top m ...... r . l'; z .. , 61,z x 4 1': x I : ". All etc h..d con ·
n"C1io n", h n k In lak.. a 12 - p in .. dX " conn..",to r.

D,lC
2,. CALCULATOR ON A CHIP

T 0 CT5001 Cfllp D 9 95
:",mi l" r 'n .\l n~l .. k r, OO I. Ou t " .. r lo,m.. T.. , .. ", lS- •
,h lt, t T .\l :") "O:l . A ,IU-p,n DIP. A<l d .. , multiplies. 3
~ U t>1r;"' l", and ol, nd.. .. . e".. wll h •• x m .. n t
r .. ,,<lnulA , S i " .. .., ,lnd LED ·s . W.. includ c h.. -
ma t i'· ... in' t nll' t,,,n .. tu bu ihl ("al'·ul"t" •.o CT5002 · 9 Yolt v . ..io n of a bo". _ S9.95
o CTS005 . S .. m. u abo". ... Itft MI:MORY - '14.95

T )'pe S P3:\2• • ach d iXit i a
i nd i ..ldually cont roU..d . op·
e rat ..,. off 1 1l 0Vl>C. 1 0 0
ua. 200 m w . Col o r : O RA :S-GE.
7 . d iglts . gla.... pro t ..",ti"n
o"er d i g its.. Chsr ac t e r
hei /tht : 0 ,3 3 . p,e . mount·
i ng. Size : ",." x 3/,". g·pin,.
p.. r d igit . n r i.... r ' ~:S-7 4 4 ' .

:\ot ..asu r .. ~ o n ly 3'- '1 xl" POTTER BRUMFIELD
1%,". Pla."' ic ("llsed . Lik.. MINI CAP RELAYS
I\!'\P t ype. ~·o. pe h m. r d or
~o", k et . 1 4 l uX" . I _H/ :J2 Your c hoic. $2.49
.. I ud tool Ho th 4 PIlT: All 0 115 YAC
c.. ... mic ("o n &t ru("tion . a 0 2 4 VDC 3 for '6
amp" . cOIIIIlCb. f'o r r -f a nt.
", w it c h i n p: . W t , 1'0 :< .

SPECTROL CERMET
"MICRO" POTS
Model No . 5 3,2 - 1, L'u h e
5/ 1 W ' aqunre-, " i n );t lt, turn, v our Colee Any 2
,..·..·w ,,, I jus t f r u IL I . M od..1 Ohm"
N o . 42 -2 -1 , l{. · ' ·lal1 JZ u l,,,· 0 10 0 lK for $1
a/l " -" a/ H," _\ :;/ \l"·.D 20 0 2K
s .. r..... ,I r i ve-r udIu-t , "i,I ,·. 0 50 0 SK
P C ""Hk . n"tll ("" r n"' l 0 100 0 1 0 K
,...al ..d. Ord N h y mod .. l 0 2 0 0 0 2 0K
n u mb.. r a nd "" Iu... 0 500 0 SDK ••oil

·Vou, c ho iCA 0' 5
red L[D r e .dolila l

POLVPAKS

'" / ...... T.'m.' a dd r"'_~tllll:" R at.d , n<'t :1 0
Pflon. Ord.. r s , Wak.. fi .. ld , Ma.... . ( 1l 1 7 l :l- li"i ·:1 H2 !1
R.tail, 11; _1101 11 1 Cllrmin.. :'t .. Wak ... Jj ... hl . ~l a s " ,

(olf W"t" r ~t r t l C.O. O.·~ ~IA \" HE P IlO S E II

o 15C CATALOG on Fiber Optics, ' ICs ', Semi's. ParIs

'0''0'
Color

DI.pIIlY Oeclm.1 D.'.... lI:ach Spe c l• •

0 ." .., Vo. 5"'7447 4 .50 :I tor '12.

0 . 115 .., Y.. 5N744. 2 .25 3 'or S 6 .

0 •115 .., N. 5N744. 1.4' :I 'or $3•

0 •190 .., Y.. 5N144. 2 .95 3 tot' , • •

0 •190 ... N. 5N744. 1.7' a f in IS.

"RlF1..ECTlVE: UTE BAR" (SEGMENT) LEO R£ADOUTSI •• • • [).,cimal right D C left

0 L1TRQNIX 707 •• I MAN· II . 33 ... Y.. 5N7447 3 . 5 0 :I lor 19.

0 L1TRONIX 704s •• ( M AN · .I . 33 ... Y.. 5N744 . 3 . 50 :I tor , e.
0 OpeD... SU·t-· ( M AN . ! ) .33 .... Y.. 5N7447 3 .50 .3 for $ ' .

0 OPeDA §LA·3M CI.,,' Dlalt .' 0 ... Y.. 5N7447 . .60 :I fOO' $20&.

0 OPCO'" SLA -2 Plu_ /M inus/l .33 .... N. 5N7447 3 .50 3 for $'.
0 OPeD'" §LA.lle (MAN·51 •3 3 0.-.... •••• 5N7447 4 .95 3 for SUo

0 OPeD'" SLA·12 Plus /M lnus /l .3 3 e....... SN7447 4 .9S :I for $12 .

LIGHT EMITTING DIODE

6~ ~G;O-N~ATORS
o 2.MY.- , Ambe r, vi"i b l.. jumbo e p o x )' le n. uprilfht . .~l.OOo 1.MV2_. TO. I K. Do me , &,'''1001. vis ible . . . . . . .. . . 1.00
o 1 . MY.2- , 1/: re e 0 sma ll dom e . green d ill. lit ,. 1 .00

B1 ·MY~2·, dea r . m al l plast ic dom ... g n d i!f . h t 1.00
1·MY _3 •• m icro-mini ' p in head ' d o m TOI ~ . gr.. en h i .. 1 .0 0

o 3 _MY3·, visib le . "eee.. pin pak " . r ..d . mi n i d o m .. I ..n ", .. 1 .0 0o l ·MY"·. a tud . h igh pow .. r. r ..d. 2 _w alh . .. . .. .. . . .. 3 .'$
D 1.MY"H., atud. h iab p ower. h i_dome. red. 2 ·",atta . . 3 _'5

B3 . M Y 1 0 1l. 1 via i b l red. d .. ar. d o m .. l..n• . TO.UI 1.0 0
:J.MY1OC ,vi" ibl r ed . d itfu",ed. d o m e I.. n • • TO.I S 1.0 0

o ' .MYSO·, a .. ial I ..a d •• m icro -mini d o m e. dea.r . r ed . . •• 1 .00

~
3.MYSS. , a"ial . mie r o · m ini . r ..d HI red I.. n" 1.0 0 I'_"";---;;<"-;;-=--;;<";-:;-;--;;-:;;;:::;:'::;<"-:;;-:;-:'---=-_=-=-:-::::;~
3.MYS012a, ,·i"iblo' . re d . ",mall d o m e I ..n" _ . . 1 .00
3.MYS020•• jumbo c le a r d o m ... TO- I!'!. , ' i.. i b l red , . 1 .0 0
3 .MYS021 •• jumbo r ..d d itfus ..d l en8, , ·i.i ble. li te R E Il 1 _0 0
3·MYS022"'. jum bo ....d lens. ' ·"' ib l.. R~:IJ li t apa d E'. up r i 1.0 0
3·MYS026"'. j um b o r..d ditJu.~ ..<t 1<."... IU:II lit pad.. .. 1 .00

o 1·MYS040"'. 4.LE D red arra y, wi t b li· lead pak . .. .•.. I.'"
o 3 ·MYSOS4"', v iai b l.. . r .. d . j um bo d om.. I ..n s . upr i/tht 1 .00
o 2 ·MYSOeO"'. T O-I S . m icro-mini. clear d o m e , red 1 .00o 4.MYSO.2, vi",ible . r..d. d .. a r flat I.. na . TO-I!'! , 1.00
D 1·MYS222"'. xeeen hi plutic d o m ... d iflus ..d I'\"r .... n lit 1.00o 1.MY5222a, ct ..ar h i dome. d iff. gr..e n hie , ,. .. . . 1.00

1 ·MYS222"'. j u m bo dome. gree n.. panel a n a p · in " 1.4.
1.MY5322a, jumbo " o m e. GllAap, panel a nap·;a \:e llow . 1 .'.
1.MYS"'l"' , jumbo, T r l.Stale. REn. G JU:.;S. OFF. s p eda l. ' .
1 .MY.000"', c a r l ri d lte pan..1 lamp. ae . l..d . r ..d. d ..a r l .. n , l . 4 '
2 .MT· 2 ., P ho t o Tran.i.tor. l ight ...n 'lOr . TO·1 8 . . . . . 1 .00
2 .ME·l"', inlra·red. pa.rahulic len• • p in t)·p• . . . . • . . . , 1.00
3 .MI:.3"', lnlra·red. In\-i. ib le lite. " J>1 nh..ad " , ai n p:l e lead 1 .00
3 ME·"., in t.a· r e d "In,·i.ible ", TO.II~. di lf. dom.. . . . . 1 .00
3 ME·.O • • i n fra. red , .. IO\·i. ib l a" ia! . mil!'ro-mlnl 1.00

·M_....t o Ilqll, ,,al t

MUX'O DIGITAL CLOCK PC BOARD
Each bo&rd prop.. rly m u lti . Your $2 50
ple"..d fo r 6 d ig lu, 10 hold cfloic . •
MAS . } · ... MAN _3·• • MAN _ O M AN. l O L ltro ..lu 7 0 7I M AH· l "l
4 ' • • Litronic.. 707 (MAS. O M AH - 3 D L ltro n ;cs 7 0 " I M AN. " a .
I I lind 704 . MAN .4 ) , .. nd 0 MAN·4 D O pc . a S LA· l ( M AH . 1 A I

O pcoa' ", SLA_l ( MAN.I ) . D 8 .MAH .3A·. 'or.bo...
Boar d 6'/,, " long wi th "'p ..... board. ' e. 50, I ----------..::=::.'""'':'=''''''--,:''=~~:... _
", h (' .. t " . • El e c char . &am.. II.lJ M o n s anto <l .... i("e .. M AN- l o r ·1,

7
SEGMENT

READOUT C har. Mak.. ro MAH.l .21 h. Mon too MAN-4 .HI fl. Mo nto
0 7 0 7 . . 3 3 fI_ L1tr_lc. • .., JI _ Onl,

107048 8 . 3 3 fl. Litrolilc. fa~8 1 0 ... 0 $9 99o SLA·l· .3 3 h . Dpe.. •
Scie nlltic 1I.."ic.... "f) 'Jt 'tal CountinJt ~l od u l .... · ' o u tper·
form an)' oth.. r ()C~I o n Ih.. mar.... t today. Mor.. , .... 
l u res t han e'-e r befor .. ! N o t x a " ..o u• • no t inc.nd....c ..n ta,
not n i"i.. b u t t h .. m"de r n L£H. C hootl .. fro m ",uch tamou.

LED m anu'actu' .. r .. .. '" M onsanto '" MA....-r . ~IA:s-_4 . L it r onic .
70. a nd .04 . Opcoa'" S LA· ) lIh.. I .... t 4 ba "ing charae·

MITY t e r hei /th u o f 0 . 3 3 ut no .. " Ira ("harx .. / . Each "i t in _
-"Iud .. .. ::1:< 2" p .c boar d " ' it h Iinx. r . f o, II f'R££ ..dx..

DIG'l co nn..c lo r id .. . m o un t ing d ip "ock.. t. LEV readout u f

DCM
)'o ur choi(" r .."',slo. ... :'1 1("" • • nd M o le x c onn..ctor ..
(this ELIMI:S-AT£S S OLD £ R IS G YO CR rc-, I . <o&Id
booklet. INCLUDIlS P.C. IlDC[ COHHIlCTOR - ,REE I

, Ptn- Ior-ptn MAS . l . · · Pin-for-J . in MAN.4 . .. Ie .,. char . .. a m ..
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$ . 25
1 . 00

,-I I

1
_- ,

• I--,

5 tor

red len.

These were /
used 1n the
New York
Stock b -
change

~' ., .,, ..
. • I. ., ~

1'

Only 52 .25

$4 . 00 each f or 5 or more

Each ... ••••• • $ 3.00
Ten or more •• $25 .00

$S. OO u.ch

E. ch $ 2.50
Ten or mor e •• $20 . 00

1':111~ l.
Se ven e~nt ,0-9 plua l etter• •
lUght hand dec i ...l point. Sna ps
i n 14-pln DIP eocket or MOle• •
I e volt;sge r equi r...nt e . I d..l
f or delk ~r pocket c. lculltors:

1':111~3
0-9 plus l ettere . Right hand
decilll&l point . Flat- Pack type
caee .Long ope r a t i ng l i t e . IC
voltage r equirelllent. . Ideal
f or pocket ca lcul ator e :: : : :

LED's
MY- SO r ed emitting 10-4o.a'2V

-.~-
HVS054 r ed LED 15-100.a'ZV $ .)0~ I(=- 10 for 2.50 ~
~ $ . ) 0

MY-lOB Vieible r ed 5- 7o.a . 2V 10 f or 2. 50

GIANT "NIXIE"
Comes comp lete with Socket and 00700 202
Numeri c Dr iver . Readab i lity in high am
bient li ght.. .200 foot lamberts bri9ht 
ne ss :: All DC operat ion. l ong life with
no l oss of br ightness . Compati ble with
ccevent fcne't solid state ci rcuitry.

R~11 2Gl~Gl ~UI':1ITR[]~
Popul a r dig ital display tube .
Thia i nca ndescent f i ve vo l t .
seven segment deVi ce pr ovides
a .6~ high numer a l whi ch ca n
be eeen t rom a di etanc e of 30
fee t . The t ube haa a e t an4&r d
ni ne pin baae (solde r able) and
a l ett hand deei.... l point •• • •

S4 . 25 each

.11~~
even Segmen t .0-9 plus l ett ere •

Snaps in 14- pln DIP eocke t or
lex. Operates with I C volt.ge

r equi u llle nt e . Long opera ting lite

. 50

."
· ' 0
. 50

."

.)0

. 50

.ec

.55

.ec

.55

.".'0
·"1.00
.55

1. 3D
.80

2 . 50
1. 50
1. 10

1.15
1.15
1.15
1.25
2.00

·"1.60
2 . 00
2.50

741153
7454
74L54
74L55
74f> 0
74L71
7472
74L72
74 7)
74L7)
7474
74 L74
741174
7416
74L1 F1
14 80
7483
7486

7491
1492
1493
1495
14L95
74101
74121
74123
14154

74192
14193
741 95

."
· 50."
. 50

.".".so

.50

."
· 50
. 50

.". 50

.so
1. 75

."

.50

•50
•50
."
· . 0
."
. 50

1.60
1. 30
1. 75
1. 75
1. 15

."
· 50."
.5O
.50

."
RECTIFIERS HE511 op UOP TO-S 52.

HE560 phase l ock l oop DIP ) .2S
~ ,.... ""g" HE561 phase lock l oop DIP 3 . 25YS447 2A 4QCY $.90 t:E565 phaae l ock loop TO-S 3.2S

YS647 2A 6~ 10 \1.'1:566 funct ion generator 1O-S ' . 00
\I.'E561 tone decoder TO-S ' . 00
NESS56 op PIp DIP 1.00l5A Stud 400Y 1. 10 '" popul a r op amp DI P . 45

MR810 50Y lA .10 no voltage compara tor DIP . 50
1N4997 SOY lA . 10 711 dual compar a tor DIP •• 0
IN4001 IA . 10 '" precision voltage regulator D<P 1.00
1N4002 lA .ll ,., dual 741 op amp DIP 1.00
1N400J lA . 12 ,.. op all'lp TO-5 1.00
1N4004 IA . 13 LMIOO poei tlve DC r egulator TO- S 1.00

N4007 LM302 op ~ voltage f ollower TO-' 1.2S

CR's LM1S95 4 quadrant ~ultipl ier U . OO
utlll co-per.tor TO-S 1. 7S

fRI22 l OOV SAMP .50 LM380 2W audio amp DI P 1.1S
IR122 200VSAMP .60 LJoI703 RP' -IF amp epoxy TO-S 1 . 00
IR122 JOOV SAHP .80 U'I30911 5v-200.a power eupply TO-S 1 . 00
11\. 122 400V 8AMP 1.00 UU091C SV-IA power aupply module TO-3 2.00

INTEL 1101 MOS
16 pin DIP- full data 2 56
1( per BI T---- each •

ID '0 22.56

r:u: I':1Cl1W SI1LEII
256111 BIT RandOlll Access Memory
u y decoded·---n l Compatlble

inpu t and Out pu t . No clock or
re fresh requ i red.

7400 series
" 0 s
'"00

""74HOl

'"• 04.'-".
4H04

7405
74H05
4H08
410
4L10
41111
4ll
42<l
4L20
4H20
4H22
430
4L30

."
4H40
. 41..,.....,..,
. 50
4H50
m
4L51
4H51

'"

,mOA RD General $~,95
Telephone <'fifi};;
Ten pus bu ttons (0-9) 1..~:J'~'\j
tOUCh- tone, encoding. ~.J

programming devices. ~<;;"f'
Easy for pa nl! l -au l'l t - .,..
1"g. Size : X2~1·

Ca.. and keyboard complete
only S29.95

3 CHIP CALCULATOR
This calculator se t provides all of
the e l.etronica f or an eight digit ,
fl GA t i nq point calculator wi t h let t
hand e nt ry . ~yl:>oArd. display ,clock
genera tor. a nd disp l ay "'river i a 011 1
t.Iwot need be ,\dded t o PWlke .. ee r ec 
that wi l l add , s Ubtxac t, multip~YI

a nd divide . OVer f l ow a nd negative
signals ara a l so provided . Complete
ins t r uc t i ons t o bui l d a ca lcul a tor
included•...••..•• . .••. ..•••••..••.

5005 CALCULATOR

5001 CALCULATOR
40 pin ca lcu l ator chip wi l l add , sub
t ract , mul t i ply , and d i vide. 12 digi t
display . nd ca lculate . Chain caleul
t i ons . True c redit balance s ign out 
put . Automatic ove r f low ind icat ion.
Fixed deciaal point a t 0, 2, 3, o r 4
Leadi ng z. ro suppression . Cc.plete
data supplied with chip.

r~~, CALCULATOR K,c,'i'J.....D -e- • .,"""",,".r
AttI illc t l ve l y de81gned :::Excellent cra ft~n.hlP.~
Ca•• a nd k.y~rd (d.s 1gned •• one uni t) . !
C.olnet 18 ..d e oY hi9h-~pact pl• • t i c
beige color with black bezel a nd
..weI" Oliodow'. Key l:>oArd conaisea Icr~~.
o f ill J politicn $lid", . ",itch and / " .
2S key.. 5 o f whi c h are used for L_' -'- .'. .
melllOry f u nction . 20 key. g r ay,S , -• • •
keys orange. All keys mo un ted on
one pri nt e d ci rcui t boa rd. 11 " w1de X 10 . 5" X 2 . 9" h igh

Th i s modu lar uni t 1, ~ll
suited fo r ou r calculator
c h i p • . I d• • l for t he CTSOOS

Chip and data , onl y S9.95
Data only (re funda ble) $1 . 00

12 digit display a nd c. lc .
f i xed decimal .t 0,1,2 ,) , 4, or 5
leading zero suppression
seven seqment ~ltiplexed output
true credit sign display
single 28 pin chip

Chi p a nd data- - - - - - - - --- - - - - - -S 14.95
Data only (refundablel-- - - - - - - 1.00

s ;sre new a tes ~

lea4 s are plated wi th or .alder
Orde rs f or $S or mor e wil l be s hip
ped prepaid . Add 35¢ f or hand ling an
postage for sma l l e r order s ,residents
i n Ca l i fo r nia add sal e s tax . I C or 
ders a re shipped within t wo workdays

f r eceipt o f orde r - ki ts are s hipped
ithen t e n da ys o f r ec e i pt of or der .

SlO.oo minimum on C .O.O,~(phone i n) .
(9 16) 9662111 Zip- -95608

P.O. 80x J
eaudchael
Ca ll for n i a

EY BACK GUARANTEF. ON ALL GOOOS._
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High voltage direct coupled amplifier. The gain of
this amplifier is equivalent to both sections of a
12AU7. All transistors are SK3008, GE·9 or
HEP-Sl.

Yes No

o 0
o 0
o 0
o 0
o 0
o 0

In this issue, do you think there is a need for
more

Simple construction projects

Complex co nst ruct ion projects

General interest articles

Humor articles

Specialized columns

Operating news

"""'"••".".

"" I lft
~ "'.

'"
, 17 17 - '00

(Vee)

"

-"''''' I.~k I!:IO l "" Comment (a) :

.000

I:>Ok r-o OUT

This untuned crystal oscillator will oscillate with
any crystal from 300 kHz to 10 MHz. Frequency
stability is very good because the emitter follower
buffer amplifier effectively isolates the oscilla tor
from the load. Q1 and Q2 are GE-9, SK30006 or
HEP-2.

Comment (b):

+6V 39K 50K
FEEDBACK

+6V +6V CONTROL +6V

Comment (c):

120K

39K

Comment (d) :

An electronic thermometer using the CA3039
diode array as the sense element. A CA3029 op
amp detects the change in voltage fed into it by the
diodes against the level controls reference voltage
and displays the amplified difference on the me ter .
The level control should be se t so room tempera
ture reads n ear mid-scale , while the feedback
control adjusts the upper and lower ex trem es of
120°F and OOF. From "Handbook of IC Circuit
Projects, " by Tab Books.
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BASSETT

I efficiency mobile
portable antennas
.11 amateur bands•
•MARS. CB.
URITY.
L1C SERVICE.
liNE, AND
ERNMENT USE.

·6·10·15·20·40·75

lentical size, cost,
nd appearance

ULLY ADJUSTABLE
oFREQUENCY
j FIELD

ow weight. low drag.
ighstrength
:berglass

oUshed
hromebrass
landard %·24 thread

Ilghgain collinear
n2 meters

MOOEL DCA-2M

$29.50 postpaid

in U.S.A.
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Tired of Inflated Prices?

Check Sentry's Pre-Season Offer to hold
down your 2 Meter FM crystal expenses.

I I
F( c~~

~ 4 ""0111 ,?"""

68

BUY ANY THREE Repeater or 2 Meter FMcrystals at the regular price and
receive ONE CRYSTAL AT 25% OFF!

NO PRICE CHANGE IN THE LAST 5 YEARS - and in some cases, volume
prices have been slashed.

UNCHANGING POLICY OF:
• Warranty - Sen try guarantees any Sentry crystal to be free of defects

in workmansh ip for an unl imited time.
• Customer Service - When you buy a Sentry crystal, service is part of

the package.
• Ease 01 Ordering - You need only specify manufacturer, model and

channel frequency. Sentry maintains up-to-the-minute files
on all fixed station, mobile, aircraft and marine radios.

• One Stop Shopping - Sentry offers a complete series of amateur,
general purpose, commercial, precision, CB, I.F ., 2M FM,
aircraft and marine crystals (32 KHz to 210 MHz) crystals
to MIL 3098 also.

_~;;-;;£s\. Fast Delivery Any tolerance on any crystal, 5 working days for one
of' <-)<.P \f'~S to three crystals. 'Iou ordel,

Of f~ p..f''i 1 . '/'Joen 'I 'Iou
\ J~~~c<- 'iOo.~f' All of this "PLUS" Inflation Fighting Prices. \u" ,. ", ,n
sO~f'.OE.f\ N ...... 1~~a~azi(\ e .

I f you don 't have our 1974 catalog, write for yours today.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

TT PHONE: (405) 224·6780 TWX · 910 · 830· 64 25


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164

