


If you like 2 METER
YOU'LL LOVE OUR
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15 OR 1 WATT POWER OUTI SWITCH SELECTABLE I
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of th is compact, 2 meter unit and so wi ll those listening. The
12 transmit channels are provided with Individual trimmer capaci
tors for the optimum In polnt-to-pcmt and repeater applications.
A HI/La power switch provides 1 watt output or fuli rated output.
The receiver has an audio output of 3 watts at excellent sen
s itivity. Solid state, American made quality at a low price.

$22900
AMATEUR NET

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

rece ive crystals for 146.94 MHz.
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LICENSE FEES
Initia l License $ 9
Renewal $ 9
New Class $ 9
Modification $ 4
Special Call Sign $25

Use FCC Form 6 10 and ma il with
appropriate fee to :

FederaICommun~atmnsComm~smn

Gettysburg PA 17325

licenses, Walker had in mind getting
some free resea rch data for a project
he has been working on for severa l
years. When I came up with the p lan
fo r getti ng standard anten nas accepted
he fo ught it as long as he could and
then had to give in.

So what has docket 19759, the CB
on 224 MHz scheme, got to offer us
ama teurs? T rue, it will probably bring
us a lot of junky rad ios we ca n use in
what is left of the band , until they
take that away. If the stu ff they tum
out for this band is as great as the 27
MHz garbage, we're in t rouble. How
many of you have tried to use a CB rig
on te n meters? Well, it won't be that
bad, of course, bu t still a $ 100 trans
ceiver is going to be marginal in
usefu lness.
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EDI TORIA L BY WA YNE GREEN ~~~:

So here we are with the Comm is
sion about to open up forty mo re CB
channels. They are abou t to do th is
even though it means breaking the
ITU regulatio ns wh ich limit t he
224-225 MHz band to amateu r and
radiolocation . They are about to do
this because they know that they will
have less political pressure if they do
it .

CB has muscles. The EIA has good
connect ions in Wash ington, while
amateur rad io has no lobby and a
virtually silent ARR L. Amateurs don't
have a low profil e in Wash ington, they

have none at all. CBers and CB groups
get angry and fight for w hat they
wa n t - hams me rely shrug thei r
shoulders and look hopefully at New
ingto n, te lling themse lves that the
League knows what is happenin g and
after all, it's t heir job to p ro tect us.
CBe rs are most fo rt unate not to have
a League. Withou t th is placebo they
realize that t hey have to fight their
own fights and they take the bit in
their teeth and raise hell.

No o ne likes the bearer of sad news.
Ghengis Khan used to fi ll messengers
full o f sand and return them to thei r
maste rs when they brought him bad
news. The fate of the present day
harbinger o f gloom dies a slower
deather perhaps, but the reactio n is
enough to keep most magazine editors
f rom leveling with you about how
th ings really are.

The bad news I'm bringing isn't so
much the start of an organ ized gob
bling up of a ham band - did you
th in k t hat CB wo uld stop at 40
channels o n 224 MHz when there are
160 more sitting there to ta ke from
us? The bad news is that we amateurs
have for some reason chosen not to
fight fo r o ur hobby and for t he service
it provides.

It doesn 't take a whole lot of f ight.
You don 't have to put you r life on th e
line or anything. Yo u just have to say
dam mit, no! Look what happened to
Walker when the repeater groups got
the ir backs up - he backed down. The
sad part of that is that Walker was
able to grind FMers so far d own into
th e mud before they began to get
angry and fight back.

As near as I can f igure the antenna
patte rn requirements for the repeate r

CB ON 224?

You want to know my reactio n to
the FCC docket? Frankly I th ink it 's a
bunch of crap.

The Commission set up th e 27 MHz
citizens band in the form we have it
today and it is obvious to me th at
they don't give a damn about what is
going on there. The FCC has had
plenty of opport un ity t o do some
thing about the mess if t hey wa nted
to - but they don 't wa nt to . Polit ics.
On the one hand is the heavy arm o f
the El ectronics Industries Association
(EI A), the well-funded Washington
lobby repesent ing CB manufactu rers,
and on the o ther is a very vocal group
of a mill ion or so people who like what

they are doing and see no reason why
they should stop - and th is means
hollering like hell to their congress
men whenever they have a bitch .

So Walker (Prose Walked, the Chief
of the CBers, sh rugs his shoulders and
mumbles about not having th e mon ey
for enfo rce ment, and th e off icia l
monitoring stat ions send out more
p inko t ickets to hams than they d o to
CBers. The Commission ex plains th is
inequitable system on the basis th at,
well , hams pay atte ntion to the cita
ti ons while the CBers just tear th em
up in anger and ignore them.

Don't you thin k fo r one moment
that Walker cou ldn't put the sc rews to
the CB gang the same way he has the
hams if he wa nted to. He doesn't need
a thousand more monitor engineers to
do th is. The fact is that the FCC has
had some very good ideas about what
to do to put a sto p to th e massive
violatio ns on 27 MHz, but has flatly
refu sed to ca rry through with them.
Pol it ics.

At o ne time the FCC was about
ready to get st arted on an organized
p lan to attack the prob lems of CB.
They were going to get an en force
me nt group together and move fro m
city to city , issuing massive citat ions.
When spread out all over the country
there is little they can do to curb the
lawbreakers, but when concentrated
in one spot, t hey cou ld really cool
things. The press of the country was
behind the idea and lo oking eagerly to
the headl ines it wou ld make. It never
came off.

The fact is apparent that the FCC is
afraid of CB.

( W2NSDll continued on p.1B)
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Fig. 1. SSTV keyboard/ titler. The computer terminal indus try has produced a number of
IC's which, when scanned properly, are able to draw alphameric characters on the CRT
screen. One such IC, the Signetics 2513 (@ $ 12) makes a good design center for- an SSTV
keyboard. Some memory IC's, some clocking IC's and a surplus "computer" keyboard
wired for ASCIl will make a unit invaluable for contest work, sequence tape titling,
CQ'ing, satellite wor-k, etc. The 64 different possible characters are simula ted by inputing
a 6 bit ASCII code for the desired character, and then scanning thro ugh tbe output 5 x 7
dot metrix at proper times, interfacing this output to tbe SSTV VCO. The keyboard can
also run on fast scan by using a faster read clock approximately 1 MHz in frequency
instead of the SSTV read clock of 960 Hz.

SSTV
VCOD/A

CONV.

ferent ideas in their partial frame
sca nning, and this seems an appro p
riate time to discuss the difference.
Using 1/4 frame scanning, both units
scan only the top 1/4 o f th e subject
materia l in front of th e came ra. The
Robot inserts a sync p ulse afte r each
of th ese 1/4 fra mes (every 2 seco nds),
the J &R does not . Th e net result is
the Robot 1/4 frame picture is p re
sented o n th e top 1/4 of a mo nitor
screen, and the J&R 1/4 frame pictu re
is p resented 4 t imes (vertically) on a
full screen. Bear in mind that ' MXV
monitors' noise immunity circu its are
only open to vertical sync pulses every
pic tu re " bottom" and th us it will not
reset to the " top" every 2 seconds.
Both units are superb, however.

I receive qu ite a few inqu ir ies ask
ing whe re one can find pc boards for
Slow Scan monito rs. Here is a brief
rundown. W6MXV, Mike Tall ant, has
eithe r boards o r kits available. 2
boards requ ired . Abo ut $ 10 each.
Taggart WB8 0 QT has an art icle this
mo nth in 73 on his new magn etically
deflected mo nitor. He also is p lanning
to se ll boards o n th is mon itor. 1

req uired. About $ 10 each. Gailek
Sol id State, 34 W. 13th si., NYC. The
full story on th is monitor was in June
CO, 19 73. I do not know th eir cost.

Finally, I am having soma p roblems
with mai l, and sh ould you not receive
an answer to co rrespondence with me
within a week or so, try send ing th e
mail th rough 73 Magazine o ffice . Th is
works very well so far.

I have just received from Franco
11 LCF, the following results o f the
3 rd Worldwide Slow Scan contest.
Franco adds since there was suc h
wi despread use of SSB by SSTVers, he
has not comp iled a general score but

READ
CLOCK

2513 ASCII
ROM

M
E
M
o
R
Y

WRITE
CLOCK

14.200 kHz to 14.230 kHz regi on is
basicall y "prime OX" frequencies and
Slow Scan act ivity here generally
causes QRM to both OXers and
SSTVers. The next time you're lo ok
ing fo r a clear frequency, check th e
.230 to .250 region, and let's get
activity jump ing he re. You can also
help tremend ousl y by passing word on
this info to other SSTVers .40 meters
is doing very well on t he SSTV scene
also . We've not iced qu ite a few o f t he
gang around 7 171 kHz, the new 40
meter " gathering" spot . T his band
shows real p romise for use during the
winte r, so let 's use it !

An interesting new item displayed
by Robot at Dayton th is year was
their Fast Scan "Viewfinder" (fo r use
with their Slow Scan came ra) . Al
though I d idn't take t ime to lo ok
inside t he unit, the operation ap
peared very nice. Motion was visib le,
th us redu cing focus ti me on t he
came ra. A fai nt line was visible mov
ing in the picture, which ind icated t he
initial trace line o f the Slow Scan
picture. This seemed quite handy fo r
us in ma king up smooth " programs."

ASCII
KEYBOARD H

Anothe r adva ntage of the Fast Scan
mon itor was its brightness. It 's diffi
cult to see pict ures on th e Slow Scan
monitor with bright camera lights o n,
and the "Viewf inder" overcomes th is
p ro b lem. Another surp rise fro m
Ro bot is the modificat ions to th eir
came ras. T he front panel Scan reversal
switch now controls a video inve rter
for n ice black to wh ite reversal tech 
niques. Also, a sma ll 3-position switch
has been added to the rear panel for
select ing 1/4, 1/2, o r fu ll frame scan
ning.

The Robot model 80A and the J&R
500 cameras incorporate slight ly dif-

-...-
: : -... .. - =

---~---~
-------- - -- -- --------------.---_a __._-_ ._-_ ._---- -------- -

--- - ~ ------------------------ -
Dave Ingram K4 TWJ
fire. 11, Box 499, Eastwood ViI. SON
Birmingham AL 352 10

Last month I briefly mentioned
Robert 's (W0LMD) Slow Scan key
board . Since that t ime, Robert com
pleted his 230 page college disse rta 
tion and was thus able to attend the
Birmingham A L convention. So we
managed a firsthand look at a di rect
fast t o Slow Scan converter and SSTV
keyboard. The keyboard is comp lete ly
self-contained (excludi ng power sup
ply) and its pc boards (containing a
MOS character generator, Ie , some
memory tcs. some clock ing res. etc.]
are mounted below the 6x 12 in. sur
plus computer keyboard. A message,
ID, or whatever, (up to 5 rows of
characte rs, 6 characters to a row)
appears across the screen as it is typed
out and persists there indefinitely
until the "memory erase" bu tton on
the keyboard is pushed. (Th e clock
" reads" out of me mory, info wh ich is
then ap plied to the character genera
tor IC dri ving a VCO at SSTV stan
dards.) There are also keys wh ich
allow chec king sync, black and wh ite r-' _

frequencies. The cha racters may either
be read out as black on white, or
white o n black. The XY L really en- L-------;:'J-':=r=_
joyed hammeri ng out di fferent mes-
sages on the unit. {While remem bering
to count 6 characters to each linel.
After that she tried mastering d iagona l
ID's wi th horizontal words in the
picture co rners ... let's see . . . 2 let-
ters, count 3 spaces, 3 letters, co unt 1.

What a blast ! I remember the first
time a message came out " sp lit " on
the sc reen, she declared "T hat th ing
made a mistake!" . Imagine interfacing
a keyboard system like th is to your
SSTV setup. As each picture is pre
sented, you could type out a descr ip
tion over the picture. Imagine also
how hand y this cou ld be d uri ng con
tests . Robert's unit cost approx i
mately $100 in parts, and too k about
a month to build, so I suspect when
and if such a unit became availab le
commercially , the cost wo uld be
equ ivalent to a Slow Scan camera.
However, this specu lat ion is based on
"chip" cost today . Robert may write
a full article o n the keyboard soon.

Th e emphasis on moving Slow Scan
act ivity higher in the 20 meter band is
becoming quite apparent. We are find
ing quite a few of our SSTV friends
around 14.240 kHz and very little , if
any, Slow Scan activity below 14.230
kHz. The basic plan , remember, is to
"stack" toward the high end o f the
band, rath er tha n the low end. The
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now have over 45 states confirmed
through the satellite.

We have one report of operation
from VEB, and activity in Africa;
South America and the Far East also
seem to be very sparse. We urge
members in these regions to equip for
satellite operation during the coming
months.

A special message commemorating
World Telecom munication Day was
t ransmitted over OSCA R 6's Code
sto re message storage system on May
17 using the 29.45 MHz beacon.

The first reported aeronautical
mobile commu nication via OSCAR 6
was by W60A L. who reported wo rk
ing K7BBO April 27th o n Orbit 2431
over a distance of approx imately
5,000 miles. The transmitter aboard
the aircraft was a Gonset Sidewinder
operating on SSB wi th less than 5
watts PEP to a simple wh ip antenna.

W2GN for the past severa l months
has been quite successful with an
automobile OSCAR terminal, and has
been very popular with his special
state DXpeditions to Vermont and
Kentucky to put these rare states on
the air. AMSAT is encouraging more
m obile terminal operation with
OSCAR 6. In particular, operation
from small private aircraft, small boats
and automobiles (especial ly on SSB)
would provide a very effective demon
stration of the usefulness of amateur
satellites for small-terminal communi·
cat ion. In addition , operation using
tota lly hand-held equipment or opera
t ion from a bicycle or motorcycle
would be impressive " firsts ," and we
urge anyone interested in these activi
ties to give it a try. If possible, make
tape recordings of some o f the mob ile
contacts and send them to AMSAT,
P.O. Box 27, Washington DC 20044.

WBSLBP

WJ rsu..._.

Early QSL's of W2GN.

--~.- -- ._.~

W2GN operating position in car. W2GN is frontrunner in OSCARmobiling with his very
neat mobile .setup Olr the pas5elltJf'r seat of his car.

SM5CLW
PY1 DCB
V ElTV
V 03GMT
K4TWJ
W6YFTn
W7FEN
W9NTP
W5GOV

Greenwich day, the same orbit during
which the satellite is turned on br iefly
fo r telemetry recordings on the OF F
days) . VE2BYG. K1HTV, W3TMZ
and K7BBO have been serving as

Michael Frye WB8LBPASMAT Official Bulletin Stations for
640 Deauville Dr. these transmissions, which include re-
Dayton OH 45429 ports of specia l experiments and any

changes in the operating schedule.
We can now identify the calls of

some 1,100 stations who have made
one or more contacts via OSCA R 6,
very nearly half of these stations being
outs ide the USA. These include sta
tions from 59 cou ntries.

In the United States, all 50 states
except Loui siana and Nebraska have
been on at one time or another,
although more activity is needed in
Idaho, Kentucky, Montana, Nevada,
Vermont and Wyoming, as o nly
spotty activity has been reported from
th ese states. The number of stat ions
on from eac h of the U.S. call areas is
W1 , 38; W2, 64; W3, 47; W4, 64; W5,
34; W6, 91; W7, 53; W8, 30; W9, 61 ;
W0 , 52; KH6, 2; KL7 , 5.

The operator apparently lead ing
with the most reported satellite con
tacts is K7BBO with over 3,300 eso's
(Dave is averaging about 500 satelli te
eso's a month), and several stations

15BNT
15CW
I lRUB
IS0PEM
IT9ZWS
0 0 5HC
OZ 1AT
OZ2LW
SM4MI
SM4FT

S.W. L.
HA5091 ON5U KlON5EX

. . .K4TWJ

AMSAT
NEWS

OSCAR 6 OPERATIONS SUMMARY
A Guest Edi torial
by Perry I. Klein K3JTE

OSCAR 6, fi rst in the series of
AMSAT-OSCAR-B missions, con
tinues to operate satisfacto rily after
seven months in orbit. During the first
week in May, the operating schedule
was modif ied making the translator
available for co mmu nicat ions on
Thursdays, Satu rdays and Mondays,
Greenwich Mean Time, and OFF on
othe r days. The purpose of th is
change was to subject th e nickel-cad
mium battery to shorte r, more fre
quent charge-d ischarge cycles. This
procedu re appears to be wo rking well,
and may well extend the usefu l life
time of the spacecraft.

The temperature of the battery ,
which had risen to as high as 47' C.
(1170 F.I in early February and had
been a cause fo r concern, has now
dropped to a more comfortable value.
There is now no reason to believe that
we will not achieve the one-year
p lanned lifetime, and possibly even
exceed it, although we may find it
necessary to further modify the opera
t ing schedule from time to time in an
attemp t to extend OSCAR's operating
life to the maximum possible .

As many of the users of OSCAR 6
have not iced , we have initiated
AMSAT official bulletin transmissions
through the satellite translator, and
these are generally given on the refer
ence o rbits Itbe first orbit of each

CTlPG
OJOCN
OJ9N G
OL1 NI
OL2RZ
EA40T
F0800
HA2KRB
HA5 KFA
15BNT

rather a listing of entries received
(possibl y mo re info will be availab le
by next month) . The entrants are
listed below:
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2 METER FM TRANSCEIVER Model SRC·146A

Frequency 143-149 MHz
(2MHz spread)

Number of channels 5
Supplied with 146.94 simplex,

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

R.F. output 2 watt minimum
Sensitivity better than 0.4

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

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

15 ma Rx standby
Size ... 8%" high x 3" wide x 1%" deep
Weight 24 oz. less batteries

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

Suggested
Amateur
Net Price

NEW 2 METER REPEATER

SCA-RPT- l

All solid state. 2M. t OW, FM
REPEATER . Built- in C.a.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, California 90744
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50 MHz BAND
Bill Turner WAOASI
Five Chestnut Court
St. Peters MO 63376

8 P6EN is st ill very active 
WB4BND reports the beacon is o pera
tional on 50.103 from 2130Z to
0030Z weekdays and as time permits
over the weekend . Alan has been
heard but not worked from the St.
Louis area .. . KH6EQI has been
worked as far east as Colorado - ask
WA0lQN about it . A new Idaho sta
tion to look for is WA7FSI. This
should relieve some of the pressureon
Keith W7UBI. Keith was very much in
evidence during the contest. VP2LAW
is looking for a Yaesu FTV-650 trans
verter, and with a little luck will be on
the air by the time of pub lication.

Roberto TG9S0 is operating from
Guatema la City with a Swan 250 and
a pa ir of 5 element beams. KBR EG is
now W7JRFn . WB2T IY is running
SSTV on 6 - he was heard (seen) the
other evening on 50.150. W7JNK is
now signing portable 5 . Jim WB4UJH
will be running a beacon on 50.105
from Winston-Salem. Whatever hap
pened to Pete VESBY? WB5FU L says
he ru ns 12 watts of AM to a 3-element
CushCraft on 50.42, 74 , 55, 70 and
5 1.45. WA1 EXN says Maine had Es
openings S of the last 9 days of May.
Art worked Andy VE4MA twice on
the 27th . Ham p K5EFW has been
heard here every day fo r weeks, in
cluding while he was wo rking KP4's.

If you don't care fo r the disto rtion
int rod uced by the noise limite r in
your SB-1 10, try rep lacing C54 and
C55 with 200 p F capacitors. The
limit ing ac t ion is just as good and the
fidelity is great ly imp roved . T here is,
by the way , an error in the manual as
to th e value of these capacitors. T he
schematic indicates .005, while the
construction step says .0 1.

The early hours of the Jun e contest
were almost a complete flop in many
areas. Very little Es was noted, leaving
only the high power modes to keep
things roll ing. Scatter and groundwave
provided most of the activity . tsnr it
amazing how well these modes work
when we are forced to use them?
Around 2130Z Sunday a reasonable
quality aurora improved the situa
tion ... then another lull. The high
point o f the weekend was one of the
finest Es openings in the memory of
anyone. Around 0200Z Monday the
band o pened from Ohio and Ken
tucky in the east to Californ ia,
Oregon, Washington and British
Columbia in the west. I have per
sonally never experienced an open ing
as intense as this. Oldtimers agree

6

there has never been one li ke it
before. W7FN , W7VDZ, W7JRG and a
number of others pinned the " S"
meters at 60 over 9 for over 4 hours.
Fantast ic! I might mention that a t the
same time stations in Indiana,
Georg ia, Mississippi and points east
could be heard reasonably well. Only
the severe CRM from the super-loud
West Coast prevented more good con
tacts in that di rection.

LINEAR SYST EMS SSE-SO

The SBE SB-50 "SIDEBANDE R 6"
is an all solid-state 6 meter (up per)
SSB and AM transceiver. Frequency
coverage is from 50.050 to 50.280 in
23 switched segments of 10 kHz each.
The heterodyne osci llator is a fre 
quency synthesized arrangement of 10
crystals combined with the 7.8 MHz
i-f to produce the frequency range
mentioned . One switch se lects the
proper pai r o f crystals to provide any
frequency withi n this range. To cover
the freq uencies between the 10 kHz
points, one of the crystal osci llators is
pulled ±3 kHz. This control is labeled
"RIT." Turn ing the RIT contro l to
the ext reme counterc loc kwise post
tion switches off the RIT feature and
locks the receiver and tr ansmitter to
gether.

Squelch is provided with a front
panel control to set the operating
po int. At first I thought th is was a
use less item, bu t believe me it isn' t if
you are the type who leaves the rig on
for long hours listen ing for an open
ing. The only other panel control is
the receiver af gain. On /Off, AM/SS B
and Noise Blanker In/Out funct ions
are controlled by push-push variety
push buttons. Also on the panel is an
illuminated meter wh ich reads signal
level to 30 over 9 in receive and
relative output in transmit.

All tuned circuits normally tuned
by panel controls have been broad
banded. This allows ins tant operation
within the stated frequency range
without the bother of pea king, tuning
and loading. As could be expected
there is some compromise invo lved,
but in this case the difference from
one end of the range to the other is no
more than 3 dB with maximum sensi
t ivity in the normally utilized mid 
range. The transmitter output vari
ation could not be noted on the

wa ttme ter. Outp ut on SSB was
measured at 10 watts, and the AM
outpu t hal f that. Signal reports over a
two-month period averaged about 2
"S" units (or 12 dB ) down from the
parallel 6 146's in the rig used fo r
reference. Alc is incl uded in the trans
mitte r.

The receiver is excellent; good
enough, in fact, to make me suspect
there was something wrong with my
regular rig. T here wasn't. The rig was
loaned to K0 RIR for several weeks so
I could hear it and Don experienced
the same situation. This rig hears
better than I thou!tl t was the state of
the art.

While intended to operate from an
automotive electrical system, it can
and was used at the home station with
the addition of a small 3 ampere, 12
volt supply. The mobile intent is
obvious in the amoun t of at output
available fo r masking background
noise and the lack of VOX circuitry.
The noise blan ker works extremely
well on ignit ion noise. On sse or AM,
tu rni ng on the blanker in the presence
of h igh ignition noise levels p roduced
a full and complete removal of all
evidence of the noise. In a rig in
tended fo r operation in an automobile
th is is a necessity to my way of
thin king - you will not be disap
poi nted.

There will be those who question
the power output level. For Es and
local ragch ews 10 watts is perfect, but
fo r scatte r or groundwave it is some
what lacking - fo r that matter so are
the 200 watt transceivers . If anything,
10 watts is a more reasonable outp ut
level, perfect for driving a linear with
out swamp ing loss, and I might add
th at I expe rienced no TVI on a cheap,
unfiltered TV which goes banan as
when my oid rig is keyed.

The qual ity of design, components
and workmansh ip are f irst class in all
ways. The comp onent side of the
single PCB is silk-screened with every
designat ion and all internal controls
are clea rly mar ked for ease of adjust 
ment, should you ever feel the need .
The size and we ight remind you of 2
me te r FM. Does it sound as if I like
the SB·50? It should, because I do.

WA0ABI

Even the British Government is trying to get
into the act via a recent poster! TNX G3TVI
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By, Gus M. Browning, W4B PD
Drawer "DX"
Cordova, S.C. 29039

Here we are right smack into summer
time and from all I can hear the real
serious low frequency Dx'er is st ill
work ing DX on both 160 and 80
also on 40 meters. 10 has more o r
less "had it" this summer and 15 has
even got a little "shaky" as far as rare
DX is concerned. Those Ole Sun
Spots is gradually catching up with
us I would quess. Even the CB
gang has complained t hat they are
not work ing "skip" very good now.
(th is makes me very sorry for theml)

Now is the t ime to do whatever
you have been "thinking about" doing
all winter with you r antenna or ant
ennas because it will soon be fall and
then winter again, and you will never
get it done.

Did you ever want a great
circle chart from your OTH 7 Well it
is now possib le to get one for a meae
ley $ 1.00 worldwide o r via air mail
for $ 1.75 if you send it to:
WB5CBC, Wi lliam D. Johnston
1808 Po mona Drive
Las Cruces, New Mexico 88001
Give him your name and address.
The city for which the chart is wanted.
Include your state or country too.
If the popu lation is less than 10,000
or if the location is a rural area
also include the latitude (ind icate
no rth or southl and longitude (east
or west) in degrees and minutes.
(phone your local airport or some
surveyed.
Charts are centered on more than
2,000 cities and towns. 660 ex points
are given in degrees from true north.
If you use a rotary beam this will help
you point it the right direction.

I have received many complaints
on the Mt. Athos nxpectuon of a few
months ago (probab ly from fe llows
who didn't get a contact I 7.) The
biggest complaint seemed to be their
selection of their SSB frequency on
the 20 meter band. When they were
on 14200 and using TR ANSCEIVE
the fellows were in " trouble", if they
operated a few kc up inside the W part
of the band they didn't get a contact,
if they got on 14200 they may have
got a contact fro m both FCC and the
eXped ition I I myself didn't hear
any of the operation, I am only
reporti ng the dope I received from
some of the gang. Their 40 meter
CW operation was good and that's
where many fellows got thei r Mt.
Athos OSO. I would very st rongly

suggest that OX stations either get up
very definitely INSIDE the W/K part
of the bands if they are "stuck" with
a transce ive deal, bu t BY FAR it's
much better to get WELL OUTS IDE
our part of the band and US E SPLI T
frequency. Of course if you can
handle the gang in the pile-up and
get them to OBEY your inst ructions
(if they hear t hem), then (in a push),
use your transceiver and good luck to
you, but GIVE ME SPLIT FREO
UEN CY every t ime, because when I
have went to all the t rouble to be OX,
I WANT LOTS OF QSO'S-FAST I

XV5ex - Anyone know if this
station is actua lly in Viet-Nam for
sure 7 He mentioned OS L via
K9V F. I have my "doubts" about
the whole th ing, BUT, I might be
wrong. Good luck to you who got a
OSO, I hope he was good and I hope
you got his OSL (but I doubt it Jl

Then there was another stat ion
on signing XV5A O - I don't know
"nothing" about him either - DO
YOU?

What is OX anyhow 7 My answer
to th is question is very simple. It's
any country that YOU have not
worked. While I am o n t his subject of
what's OX • Sure wou ld like to get a
list from EVERY READE R of t he
countries he need to have "worked all
of them". This would help Peggy and
I to more or less "select" where we
should go on our next year's DXpedt
tlon (funds permitting. of course.)

SIKK IM - I wonder if anyone
knows what's happening up there
since their "big trou ble" t his past
spring? Sure hope the Maharaja
and Maharanee are doing well . They
are such fine people and I am sure he
would like to fire up AC3PT again,
and so wou ld thousands of DX'ers.

BHUTAN - A5 1PN was trying for
his WAS last spring. In April he still
needed these states for WAS:
Alabama, Alaska, Arizona, Colorado,
Hawaii, Idaho , Iowa, Kentucky, Louis
iana, Maine, Maryla nd, Mississippi,
Nevada, New Hampshire, North Carol
ina, Rhode Island, South Carolina,
(wish I had up a good beam and some
decent power 0, Vermont, Wyoming,
He hangs ou t arou nd 14070+- and
has been worked from starting 1200z.

CHINA - Accord ing to the info
I received in late spri ng they are
starting what's called an "Amateur
Radio Service" in the Peoples Repub
lic of China. The ca ll signs w ill be
BOl - BE l - BF l etc. All so unds OK
since the cal ls are in the right block
BAA to BZZ for China . Sure w ill be
FB, wri ting down in your logs such
places as Sian, Peking, Hangchow,
Lanchow, Shanahai. Canton, etc.

THE LACCAOI VES: Anyth ing
"cooking" from over t here lately ?

Must be abou t t ime for o ne of the
VU2 boys to hit this rare spot aga in
and get some "act ion" going o n the
bands again I

HAVE YO U A SEC RET METHOD
OF GETTING TH AT RARE QSL ?
Wanna spil l the beans to me and I will
te ll the boys about it and it wont be a
"secret" anymore - Thi s I promise
you for sure.

WTW AN D 73-73-73 AWA RD'
Yes we are giving out these two
awards. Work 100 (or more) count
ries, get a OSL from th em, send me
your cards (via registered mail or at
least certif ied mail! and $ 1.00 if you
want them back I Or send them to
ou r nearest Verif icat ion Point for your
area (we have a few). We will do the
rest and get you r cert if icate off to
you . TH E 73-73-73 Award is easy to
get . Check your logs fo r 73 worked
!'!ountries in the f irst 73 days of 1973_
Get th ree hams o r a ham club to
ver ify your list, send it to me along
with $ 1.00 to help with expenses, I
will do the rest Ole Buddy. This is a
"once per lifetime" award since the
yea r 1973 is 73 Magazine's year we
want to let the rad io world know
about it by issuing these 73-73-73
certificates (Wayne Green said , "This
is OUR YEAR ", and I believe him I
(write him a "nasty" letter if you
don't agree with him, he likes to get
plenty of mail, ANY KI ND !

Any of you who knows of any
OX even t t hat's p lanned a few months
in advance how about dropping me
a note so that I can pass the info to
the gang. Sure would apprec iate it
a lot . Or maybe you have ot her info
little OX t idbits that you th ink the
fellows would like to know about.
Little items li ke these are a lways
needed and appreciated here. Thanks.

FOR A BETTER QSL RETURN ,
t have been told that the COLOR
of your OSL card has a bearing on
me percentage of cards answered I
At fi rst th is made me laugh out loud .
In fact I st ill thi nk someone is t rying
to "pu II my leg" . I wonder if some
of you out there can verify this
story, one way or the other ? I am
sure though that if you have a nice
fancy card, maybe o ne showing the
room full of pretty, expensive gear,
a big, expensive loo king house, a n ice
Ilst of the gear you use, a big antenna
etc. You had better not send this
kind of card to certain countries,
especially t hose that have a central
bureau . Th ey w ill somehow become
" lost" along the li ne and if th e station
is one that only answers OSL cards
you are stuck - NOT UN LESS you
have a few cheap look ing cards to
send out. A ca rd with just th e small
est amount of info on.~ 8 P 0



Oct 13-14

Oct 20-21

same stuff that the astronauts used on
the moon. It is a lso very use ful here
on earth in the mobile station fo r
holding rigs and cables in place . It also
makes great insulating tape. It is also
usefu l in covering holes in the car and
suppo rt ing parts that are about to fall
off . When covering the gas cap hole,
put a piece of paper over the hole
under the tape because the petroleum
fumes may dissolve the adhesive in the
tape and it may end up in the engine.

After the gas cap episode 1 did not
trust the locals. I even took the AA 10
amp lifier out of the car as well as the
TR -22 each time I left it, instead of
tucking it under the seat as I normally
do. They could have the car. but the
rig - never!

New York City is a friendly place,
at least to visiting hams. There is lots
of activ ity on two meter FM. While
there over a holiday weekend I was
able to work through repeaters on
34 -94 IGreenbrook NJ) 28-88
(Staten Island), and 25-85 (Long
Island). WR2AAA in Manhattan is on
147.73 in , 146.74 out, so having
borrowed 13-73 from W3AT E I was
able to listen but had to rema in silent .
NYC also has a 16- 76 machine with
autopatch, but it needs a PL tone for
access.

The XYL and I drove to the
Skyscraper City from the Nation's
Capital. As we drove, we worked
through a number of two meter re
peaters. The 28-88 repeater in Green
belt MD is workable while d riving
along 1-95 from the Wash ington Belt 
way to th e Balt imo re Beltway using
no thing more elaborate than a TR -22
and a 5/8). antenna on the t run k. The
16- 76 Balt imo re repeater is being
moved around and at th is time cover
age seems to vary from day to day. I
did work through it near Baltimore,
bu t the coverage was not tou good,
even with the 10 watt ampli fie r. They
will be moving it again soon.

Driving up the John F. Kennedy
Tollway (1 -951 we refreshed ourselves
at a service station called the Mary
land House, and 10 and behold, there
was a repeater on 25-85 within range.
Not only was it within range, but it
was loud and clear. That machine is
located at Havre de Grace, Maryland,
a few miles up the road . The locals are
a very friendly lot and are always
willing to talk to and assist passersby.
Further up the road we came into
range of the 13-73 device in Wilming
ton, Delaware. This repeater has ex
tremely good coverage. I was able to
work it well into New Jersey and from
various Philade lph ia suburbs on the
return trip . The identification is some
thing else. They have a sexy female
type voice identification well worth
listening to .

Joe «ssser
1701 East-West Highway, Apt. 205
Silver Spring MD 20910

number if member (non -members
send " NM" l. and Power. Stat ions may
be worked once per band for OSO and
mu ltiplier credit. OSOs with members
are 3 points, OSOs with non -members
count 2. Power multipliers (output
power) - more than 1COW (200
PEP) - X 1. 25 to lOOW - X 1.5, 5 to
25W - X 2, 1 to 5W - X 3, less than
1W - X 4. Multiply total OSC points
by total States/ProvinceS/Countries on
each band, then mu ltiply by your
power mu ltiplier. Suggested frequen
cies are 3540, 7040, 14065, 21040,
and 28040 kHz on CW; 3980, 7280.
14330, 21430, and 28600 on sse.
Novices try 3715, 7115, 21115, and
28115. Appropriate certificates. Send
full log data, including band, eq uip
ment, power inpu t/output, and a
signed statement that contest and
government regulations were ob
served. Log deadline is September 25,
1973, and logs go to Jim Hadlock
K7 J RE, Contest Chairman ORP
ARC-I, 3701 SW. Morgan St., Seattle
WA 98126.

Well, gang, the column seems to be
coming along rather nicely. Next
month we will report on five big
contests and possibly more than that.
Judging from comments so far, this
column is a welcome addition to 73.
If you have any comments of your
own, or Quest io ns, feel free to write. If
you have info on an upcomi ng contest
that you would like to see an nounced
here, please get it to me 3 months
p rio r to the date of the contest at the
very least. Correspondence should go
to Tom DiB iase WB8KZD, 708 6th
Ave., Steubenville OH 43952.

WB8KZD

The first night that we spent in
New York City, the locals welcomed
our car by removing the gas tank cap.
Perhaps that VJaS my fault for pun ing
temptation in their way by parking
my car with its out-of-state p lates on
the main road through the campus of
Yeshiva University in Washington
Heights_

Luckily I had some "green tape" in
the car, and was able to repair the
damage so well I was able to drive
around the city also return to Wash
ington in the rain . Th is green tape is
made by "Scotch" and is almost the

~UCONTEST~S~
•

CONTESTS

Il linois GSa Party
New Jersey GSa Party
QAP ARC Contest
Four Land GSa Party
Pennsy lvania GSa
Party
Delta GSO Party
New Mexico GSa
Pertv
RSGB 21/28 MHz Tele
phony Contest
RSGB 7 MHz CW
Contest

THIS MONTH
Illinois GSO Party

Complete rul es appeared in last
month's "Contest Cetendarr'Your edi
tor fini shed first in Ohio in the 1972
contest.

New Jersey OSO Party
From 1900 GMT August 18 to

0600 GMT August 19 and from 1200
GMT to 2300 GMT August 19. Phone
and CW are the same contest. A
station may be contacted once per
band and once per mode. Suggested
f requencies are 1810, 3535, 3735.
3905. 7035. 7135. 7265. 14035.
14280. 21100. 21355. 28 100.28600.
50- 50.5. 144-146. Exchange GSa
number, RST and QTH (ARRL sec
t ion or count ry .. or county for N.J.).
Fo r no n-N.J., multip ly total OSOs
with N.J . by total N.J . counties
worked . For N.J ., W-K·VE·VO OSOs
are 1 point; OX count for 3. Multip ly
total OSO points by total ARRL
sections. (NNJ , SNJ count as sections
too.I KP4, KH6, KL7, KZ5 count
both as 3 poin t OSOs and as section
multip liers. Appropriate certificates.
Logs mu st show GMT date and time,
band, mode, exchanges, and scoring.
Logs must be received n o la te r than .
September 15, 1973. Miscellaneous:
Indicate and number the first contact
for each claimed multip lier, and
attach a check sheet o f OSOs and
multi pliers. Mutti-op entries must
show calls o f all participat ing opera
tors. Mail logs and commen ts (and a
size No. 10 SASE if results are de
sired) to Englewood Amateu r Radio
Association, trc ., 303 Tenafl y Road,
Englewood NJ 07631 .

ORP ARC Contest
From 2000 GMTAugust 18 to 2400

GMT August 19, 1973. Open to all
hams. Call " CO ORP." Exchange
RSIT. State/Prov ince/Country , ORP

Tom DiBiase W88KZD
708 6th Avenue
Steubenville OH 43952

sec 29-Oct 1
Oct 6-7

Aug 4-5
Aug 18·19
Aug 18-19
Sep8-10
Sep 15-17

8 73 MAGAZ INE
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know whar a WA2HVK/6 looks

Rod Dixon K6 YTS premghu our CatdirW.

strutless design . I must admit I was a
bit apprehensive about taking a Car
dinal , since some years ago Larry
WA2PZI and I (and our instructor)
found that the particu lar "bird" we
had taken to East Hampton remained
glued to the runway welt after the
airspeed indicator said that we shou ld
be airborne. That thou!tl, was an
older model, and the new one with its
180 hp power plant and constant
speed propeller is far and away the
kind of plane I would love to 0'Nn
some day . As I found out on the
return trip, this 180 hp Cardinal
handles amost as easily as a 150
trainer when properly trimmed .

We departed southwest out of Van
Nuys and across the Santa Monica
Mou ntains, located the shoreline of
the Pacif ic and fo llowed it north
no rthwest to Santa Barbara. Not to
ignore the other part of this venture,
Mortie WA6SNE brought along h is
Standard 146 and hammed along our
route. It reminded me of happy days
not so many years ago when larry,
Hank K2SSQ, Lou K2VMR, myself
and others would join Jim WA2CPX
and h is Aero Commander 560 for o ur

Now y ou
like.

""
2173

3/73

<f73
<f73

.173

.173

7f13
7173

0.

K5LKL

WA2ZBV

WIOH P

W2LNI
WA6WOA

WA8GVK

W3BXL
WB2DEW

WA2FSO 6173
SUI. u";,,. 6173
of NY fA 1Nny1
W4GF 7f73

-- -

Lift fTom Pas! 1_,
Mf•.• Moct.I, s.. No.

AF68 No. 10888
PMR8 No. 10918
M1070 1M'!" supply
TrIO TR2200 No. 241969

CIevllU. No. 1900-578

Standard 826M,No. 112007 WA8PCG

v....... FT·101
No. 82G12279/CW
HR-2 No. 0302030
CIevll 27B No. 72013-1068
Std fl26MA No. 208078

FM276 No. 27013-1141
FM·144-10L No. 1'459
NPC 107m pwI" ....pply
2, 5AJ.IPL Oroan Gen.,
No. 327885
R4B No. 11578G
T4)(8 No. 17801 G
W4 _ttmeter No. 8390
Swell 250 No. F 1!>4806
S-nlC pwr. RIP. No. 0663566
HR-2 No. 04-C2879 W6GSR
$8-34 No. 211828
STD 826 No. 011268
HT22n No. G0327

appreciated. Bill can be contacted at
18141 Frank, Apt. 103 Roseville MI
48ll66. •

<'ooA-in!!
West

Bill Pasternak WA2HVKI6
14132 Blythe S treet # 11
Panorama City CA

Many repeaters throughout the
country are either owned by or associ
ated with a given radio club. We all
know this. But how many of these
clubs have their own air force? To
date I know of only one, the Palli
sades Amateur Radio Club. Now,
while most air force organizations
throu!tlout the world spend their time
on matters of mi litary importance to
their respective gove rn ments, the
PAR C Air Force, as it has been
unofficially dubbed, spends its time
uniting private flying and ham radio.
It was therefore mo re than a pleasure
to accept an over-the-air invitation the
other evening, and participate in one
of their "reconnaissance runs" up the
coast for dinner.

Normally on a Friday evening, any
where from three to ten aircraft will
partake of the festivities, but this
evening it was to be a solo affair with
Rod Dixon K6YTS as p ilot in com
mand. Since this was to be a photo
graphic mission as well, we decided on
a Cessna Cardinal as the best choice of
fly ing mach ine, due to its high-wing

Driving over the Delaware Memorial
Bridge we were able to key up the
28-88 in Washington but nobody
came back . I know that contacts are
possible, because I've heard others
break that repeater from out there.
Soon we came into range of the
34-94 at Valley Forge. The 34-94
cbannet was busy all the way to New
York ; as soon as Valley Forge
dropped o ut, Greenbrook NJ came in.

Driving past Cherry Hill on t he New
J ersey Turnp ike I was able to work
through the 16- 76 Philadelphia reo
peater. It only seems to cover the
southeastern part of the big city.
Although it was good on the outward
journey, I had problems getting into it
from the northern suburbs on the way
back. The next repeater to come into
range was the 31-91 Tom's River
machine with its female voice 10, at
about Exit 8 o n the Turnpike. I was
able to put a good signal into it except
when overtaking trucks. The S meter
used to drop from fu ll scale to zero as
we passed the t ruck, and come back
up again as the t ruck was left behind.

At about Exit 8A I was able to
worl< throu!tl the 28-88 Staten
Island repeater and was hearing all the
Ne~ York City repeaters that I had
crystals for except the 25-85 which
did not become aud ible until Staten
Island and workable until Brooklyn.

New York City is a great place to
visit, but it costs a lot to get there.
Back in the eighteenth century New
York City was surrounded by highway
men and footpads. In the twentieth
centu ry th ey legalized them and call
them toll gate keepers.

The Hamburglar

STRIKES AGAIN !
Larry Briggs W3MSN had a Drake

ML·2, Ser. No. 10582 stolen with his
VW Campmobile last June. The ML·2
has a broken on/off switch which
should he lp identification. Larry can
be reached at 5108 Bou lder Dr. Oxon
Hill MD 2002 1. 301-894·3977.'
. A Tektron ics 4 53 oscilloscope was

titted o n 6/3/73 from Bill Voight
~B2FZU . Any information lead ing to
It s re c o very w i ll be g re atl y

G3ZCZ,w3

AUGUST 1973



,S REPEATER ATLAS . REGISTRATION

REPEATE R CA LL·(WR only) FORME R CALL LOCATION (City) STATE

INPUTS OUTPUTS TT '"
FM AM AUTO EReTB PL ATTY PATCH

H, USEFU L RANGE (RADIUS)

H,

H, EQUIPMENT

H,
o SPLIT S IT E

H, ANTENNAS & HEIGHT o DlP LEXER

REPE AT ER GROUP/SPONSOR T RUSTEE IO-TYPE OR MFR.
01 cert ilv tha . I ha va , ,,,, .ivO'd
no o uuide ...io.ance ",hi le COrn-
p le tin!l ' hi , f o rm .

DAT E SOU RCE (NAME/CALL) SPEC IA L OR EMERGENCY FUNCTIONS

released its decision for th is area . T he
on-t he-a ir op inion is that we will go
the same route, but with optio n to
'split separat ion to 20 kHz In the
future.

I had a peek at the new " fully
synthesized" ICOM IC 200 two meter
rig at th e Lockheed ARC hamfest . It's
quite a little radio . That's Max
K6G LG of ICOM FM Sales demon
st rat ing it in the p icture.

The auto-MCW being heard o n
223.0 is both a beacon and " smoke

(Continued overleaf)

141.72-141.12
10- 70

146.55-147.15

52.010-52.100
22-82

28-88

146.19-146.19
222.34- 223.94
444.10-449.HI
146.19-146.19

10-10

34-94
444.11-449.17

16-76
19-79

34-94

16-16

28-88

22-82

28-88

31-97

28- 88

223.30-224.90

07-61

34-94
28-88

IJl -61

CANADA
BC VE7VAN VallCouver
DNT VE3TTY Toronto

(Teletype only)

iiA WR4ABC Allenle
III WB4UZY

10 WR1ABA Boise
exW7CTX

Il WR9ABH Weltern Springs
ex WB9AET

Il WR9ABB Hinlllale PlI012
ex WB91Nl

IA WR'ABD Dubuque
MD WR3ABB Greenbelt

ex WA3SFG
MD WR3ABC ChlVerly

III WA3KWG
MA WR1ABB Framingham

III KIAlU
MA WR1ABI Fall River
MA WR lABJ Weston

III WA1KHB
MA WR1ABG We bster

III K1CRR
NH WR1AAB Peterborough

!Tandem operation on 2m.

vr WR1AAB Mt. EquinoK
NJ WR2ABN Oakland

III WB2LPV
NY WR2ABE Port ChlSllr
OR WR1ABE Portland

ex K1SJQ
PA WA3K XG Enen
PA WR3ABD Richboro

IKWA3CAG
TX WR 5ABB Seguin

III WA5 UFl
TX WR5ABC Victoria

III W5FDE
TX WR5AAA Houston

III WA5YUX
WA WR1ABC Renton

III W1RC
WV WR8ABB h irmont

III K8MYU
04-64
31- 97

01 -61

Z2- 82
28-88

146.295-146.895

FCC WORKSOV ERTIME!

CA WR6ABB l OI An geles
III WB6ZDI
WR6ABO San Jam
WR6AAC/6 l OI Angeles
IIlWA6ZZE

CA WB6AAE Oakland
CA WB6NOJ Oekland
CT WR 1ABE Bridgeport

IKWA1JTB

Sunday morning air-mo bile adventures
on 6 meter 5SB and 2 meter AM. This
was in pre-FM days, and I guess we
were someth ing of a novelty then.
Now 3,000 miles away we were doi ng
it again, only the Swan 250 and
Gonset 1V had been replaced by a
small hand-held un it with its own
antenna. The people and aircraft were
different, but t he feeli 09 was the
same. After dinner we were airborne
again, our destination Long Beach , to
photograph the Queen Mary now per
manentl y anchored th ere . She was a
beautiful sight, all lit up like a Christ-
mas tree. I took my pictures and then
it was back again to the San Fern ando
valley for a " greased on" landing at
the skillfu l hand of Rod. An evening
with the "PARC Air Fo rce" had come
to an end, all too soon. This is but one
of the activities that makes the Palli
sades Amateur Radio Club one of the
mo st successful amateur organizatio ns
today . Th ey work hard at having a
good t ime.

Since there is a lot to cover, and
littl e space left , the fo ll owi ng are
Southern California Quickies 1 will
elaborate on in comi ng months. It has

CA
been unofficiall y rep orted that North- CA
ern California has adopted a 220 band
calling for 1.6 MHz sp lit and 40 kHz
separation . By th e time this gets into
print th e SCRA will have met and
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REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service

.on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (4051 224-6180
TWX-910-830-6425
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Max K6GLG demonstrates new ICOM IC200
rig.

test" for the ICOM FM Repeater Club
t ransmitter. By the way, it looks as if
L.A. will finall y have a 34- 94 repeat
er, 223.34-224.94. That's the pair
that the aforementioned group will be
operati ng.

The WA6LNU 220 MHz AM repeat
er is temporarily off the air. I met
Lynn at lunch the other day, and he
told me he took it off fo r both time
factors and to update it. It wi ll be
back on in the future - possibly FM.

Communications for the Baja auto
race will be handled by ama teu r rad io
this year, both lowbands and a bit of
two me ter FM. A group from this area
is head ing south of the border to work
on this project . Wilt report resu lts
soo n.The San Fernando Valley ARC is
planning an open 450 MHz repeater if
they can gain the necessary support. It
will be the only one of its type in the
L.A. area to my knowledge. Hope
th ey go through with their plan.

I have received letters from a num
ber of readers commenting on the
"break in" standardization system dis
cussed in my Ju ne column. Seems
50% for and 50% negative. Will discuss
further next month.

I have heard from Doc W2BIV,
Gene K2AKV and Lou K2VMR of my
old Brooklyn group and have a lot
mo re info on the situation concerning
WA2ZWP and why it f ina lly fai led. I
have to agree with Gene in part when
he says that a schism developed be
tween the technica l people and the
administrative people within the or
ganization. In a letter too lengthy to
reproduce here, he went to the task of
giving me a point-bv-oolnt description
of all the events that took p lace since
my move to L.A. forced me to vacate
my posit ion with the organization.
The more I learn , the more I am
convinced that no one person can be
hel d responsible fo r the situation.

12

Though Gene, as site committee,
acted as the final decis ion -mak ing
agent in the repeater leaving the air,
he was put in a position that offered
him little choice. Rather th an co n
tinue here, I am preparing a separate
article th at wilt deta il what happened
to us in the hope others can learn
from ou r mistakes. In the meant ime I
wish Lou and t he new leadership the
best success in reviving the Brooklyn
machine. One piece of advice, keep
the administ ration peop le separate
f rom th e techn ical people. Let those
capable of leadership assume th at role,
and those who are tec hnically o rien
ted maintain and improve the mac h
me.

WA2HVK/6

NAT IONAL SCOUT JAMBOREE
Special amateur rad io stations will

be in operation at each of the two
Scout Jamboree sites: Farragut State
Park, Idaho, and Moraine State Park,
Pennsy lva nia. T h ree separa te
operating positions are ex pected to be
manned almost cont inuously, using
the special events cal l signs KJ7BSA
July 28-August 9 fro m Idaho, and
KJ3BSA July 3D-August 11 from
Pennsylvania. QSL requests accom
panied bv a stamped, add ressed en
velope may be directed to 225 Main
Street, Newington CT 06 111. All
other contacts witt be confirmed via
the bureau. Suggested freq uencies fo r
finding KJ3BSA and KJ7 BSA are 5
kHz above the lower limi t of the
General and Novice subbands: fo r
example, 3530, 3705, and 3895 kHz
on 80 meters.

1973 INTERNATIONA L FIELD DAY
The Burlington Amateu r Rad io

Club , Incorporated, Burlington,
Vermont, will sponsor the 1973 Inter
natio nal Field Day at the Old l antern,
Charlotte, Vermont, on Sunday, Aug
ust 19, 1973 . Regist ration is $3.50 at
the gate, $3.00 for Early Birds - write
to Bob Sanford Wl FIS, South Hero,
Vermont 05486.

CENTRAL ll-DOINGS
East Central Illinois ' fi nest hamfest.

Sunday, September 2 at Douglas Park
in Danvil le, Illinois. Take th e Bowman
Avenue ex it off Interstate 74 and
fo llow t he signs. Flea market witl
open at 6 a.m. Drawing at 3 p.m.

Talk-in on 34/94. Camping facilities
nearby. Write WA91AC, 1615 N. Bow
man, Danville, 111. 61832.

NH ANNIVERSARY
To celebrate the 350th anniversary

of th e first settlement in the State of
New Hampshire the special events
stat ion WP10RT will operate during
the period 1-19 August 1973. Modes
o f operat ion will be CW, SSB and
SSTV. Probable p hone frequencies are
14.230 {SSTVI, 14.300, 7.250 and
3.925 MHz. QSl with S.A.S.E. or
S.A.E. and IRC to P.O. Box 1973,
Portsmouth, New Hampshire 03801.

KNRC HAMFEST
The Ka nsas, Nebraska Radio Club,

Concord ia, Kansas, presents their
22nd annual KNRC hamfest on Sun
day, August 5, 1973, at the Moose
Build ing, 11 3 W. 5th St. There will be
a mobile talk-in on 3920 kHz and on
146.94 or 94-34 repeater. Bring your
favorite covered d ish, free soft drinks,
swap tables. Registration begins at
9:00 e.m.

ZERO-BEATERS ARC
Washington, Missouri - Zero-Beat

ers A RC annual hamfest, August ·5,
over $700.00 prizes. Ham auction,
large Traders Row, entertainment for
XYL and ch ildren. St. Louis ARC
Ha m of the Year award. Missouri
Army MA RS Meeting. Write Zero
Beaters ARC, Box 24, Dutzow, Mis
souri 63342 for tickets and infonna
tion.

INDIANA RC PICNIC
August 19 at the Tippecanoe

County Fairgrounds, located at 1100
Teal Road (indiana Route 25), l a
fayette, Indiana. This is a family
hamfest. Flea market, games, trailer
pa rking, awards, and morel Tickets
fro m any IRCC club, by mail, or at
th e gate. Tickets by mail from
WB9 FOT, 2233 Delaware Drive, West
l afayette, Indiana 47906. All tickets
$2, but if purchased by August 1
owner is eligib le for pre-registration
prize of a Motorola HT 220.

KNIGHT RAIDERS
The Knight Raiders VHF Club,

lnc., K2DEL, will be holding its
seventh annual hamfest on Satu rday,
August 11 , 1973, starting at 10 a.m.
at the YM/YWHA Camp, Rifle Camp
Road, West Paterson, New Jersey.
Gigantic f lea market and auction,
swimming and boating. Pinic tables
and BBQ pits avail able. Contests, door
prizes, displays. Refreshments will be
available. Navy MARS meeting. Talk
in 94 FM, 145.71 AM and 50.200
sse. Tickets $1 .00 in advance, $1.50
at th e door. Children under 12 free.
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For more information and tickets
contact : Knight Raiders VHF Club,
Inc. P.O. Box 1054, Passaic, New
Jersey 07055.

SHENANDOAH VAL LEY

The 23 rd an nual hamfest of the
She nandoah Valley ARC will be he ld
in Wi nchester, Virgi nia, Aug ust 4th
and 5th. Our program will consist of a
banquet on Saturday evening and an
all-day session on Sunday in the Win
chester Armory. Contact L. Neill
Woods, W4l0G, Box 139, Winchester
VA 22601 .

75M PICN IC
Marshalltown, Iowa - The annual

Iowa 75 Meter Net potluck p icnic will
be at Hiverview Park on August 26,
1973. Swap Tables - Prizes. Serving
at noon . Coffee and pop fumished.
Everyone is welcome.

MN Hm-Fst
The St. Cloud ARC is having their

hamfest on Sunday, Au~st 12.
Place - Sauk Rapids Municipal Park,
Sauk Rap ids, Minnesota . $1 registra
tion, rain o r shine. Ref reshments,
games, transmitter hunt, gear swap,
etc. Fo r further info contact Gary
WN0GS E and/or lolly WN0GSD
loomis, Box 103, Clear lake, Minn.
55319.

SIERRA HAMFEST
The Sierra Hamfest will be held on

Saturday, August 18, 1973, at the
Califom ia Bldg. in Idlewild Park,
Reno, Nevada. For further Informs
tion contact George V. lyle K7ZAU,
1047 Mark Way, Carson City, Nevada
89701 .

TACOMA HAM FAIR 73

The Radio Club of Tacoma presents
"Hamfair - 73" Saturday and Sunday,
August 18th and 19th, at the Pierce
County Fairgrounds near Graham (di
rect ly south of Puyallup on Meridian
Avenue) - man ufacturer's d isp lays 
t e ch n ic al semi nars - games - con
tests - prizes - bunny hunts - swap
shop - snack bar - Registration in
cluding Saturday evening dinner
$6.00. (Advance registration only)
Registration at door or without din
ner - $3.00. Tent, trailer, or camper
space $1.50 per night. Sunday l og
ger 's Breakfast $ 1.50. 3965 kHz and
146.76 MHz mon itored for mobiles.
Contact registration chairman - Emil
Koth, K7GPF, 13616 10th Avenue
East , Tacoma , Washington 98445.

SIX MET ER CLUB HAMFEST
The Six Meter Club of Chicago Inc.

will hold its 16th annual picnic and
hamfest on Sunday, Au~st 5th at the
Frankfort Picnic Grove, 1 mile north

AUGUST 1973

of U.S. 30 on U.S. 45 Frankfort, I l.
Food and drinks will be available,
Swap and Shop section provided . Ad
vance registration $1 .50. Admission at
gate 52.00. For tickets and further
information contact Val Hellwig
K9ZWV, 3420 South 60th Cou rt,
Cicero, Il. 60650.

KENT UC KY HAMFEST
The third annual Greater l ouisville

hamfest will be held August 26, 8:00
a.m. to 6 :00 p.rn. at the Oldham
County Fairgrounds, laGrange, Ken
tucky, on S.R. 146 off 1-71. Admis
sion and registration $ 1, flea ma rket
$1. Five major prizes, door prizes,
ladies' program, food and refresh
ments, plenty of pa rking. Contact:
Guy E. Partridge, K4KZ H, 8276
Walker Road, lou isville, 40258.

R.S.O. ANNUA L CONVENTIO N
The annual convention of the

Radio Society of Ontario Inc. will be
held on 17, 18, 19 Au~st 1973 at
Queens University, Kingston, Ontario.
This is the major amateu r even t in
Onta rio. R .S.O., C.A.A .F., and
A.R .R. l. Forums, tech nica l forums,
banquet, demonstrations, disp lays,
prizes, social eve n ts, etc .
Accommodation is avai lable at Victoria
Hall (on campus) and a trailer park is
located at nearby lake Ontario Park.
Check the 'CJ' net ni~t1y (3790 kHz,
2230 GMT) for details or write Kings
ton A.R .C., P.O. Box 140 2, Kingston,
Ontario for full information .

TEXAS SWA PFEST
The eighth annual Northest Texas

Emergency Net Picnic and Swapfest
will be held at the City Park in
Levelland, Texas on Sunday, Aug. 5,
1973. Bring your own picnic basket.
Free registration begins at 0900.
lunch at 1300. Swapping all day.
Mobile talk-in frequency is the net
free. 3950 kHz 28-88,34-94.

NOR TH Al HAMFEST
The North Alabama hamfest will be

held in Decatur, Alabama August 19,
1973. For information write North
Alabama Hamfest Assn. lnc., Box 9,
Decatur, Alabama 35601.

HUB CITY SO
The Hub City Radio Club of

Aberdeen, South Dakota, is sponsor
ing the annual South Dakota ham
picnic August 4, 1973 at Wylie Park,
Aberdeen, from 10:00 a.m. to ?17
Prizes, flea market, activities for XYl
and Jr. Ops. limited camping avail
able. For information or tickets con
tact: W00GS, 1017 7th Ave. S.W.,
Aberdeen. S.D. 57401. Talk-in on
3955 kHz and 146.94 MHz.

FCC NEWS
220 MHz NEWS!I - See p. 36.

STUDY QUESTIONS

Followin g is a list of study ques
tions prov ided by the FCC fo r Novice
element 2 exami na tio n:

NOVICE
Rules and Regulations

1 What is the Amateur Radio Service?
2 What Part of the Federal Communica

tions Commission's Rules govern the
Amateur Radio Service? What are the
maximum penalties for violating those
rules?

3 The Rules encourage and imp rove the
Amateur Radio Service by providi ng
for advancing skills in what two
phases of the radio art?

4 What is the definition of an amateur
radio operator? Of an amateur radio
station?

5 For how long is a Novice Class license
valid? May it be renewed?

6 Maya transmitting station be ope ra
ted in the Amateu r Radio Service
without being licensed by the Federal
Communications Commission?

7 Who may hold an amateu r radio sta
tion license?

8 Where must an amateur radio operator
license be retained? An amateur radio
station license?

9 Who is responsible for the proper
operation of an amateur radio station?

10 What is the definition of a control
operator? Who may be the control
operator of an amateur radio station?

11 What is the log of an amateur radio
station? What informat ion must it
contain? How long should it be pre
served?

12 What are the frequency privileges
authorized to Novice Class licensees?

13 What are the emission privileges auth
orized to Novice Crass licenses?

14 What is the maximum transmitter
power privilege authorized to Novice
Class licensees?

15 What are the Rules regardiny the
measurement of the frequency of
emissions from an amateur radio sta
tion?

Radio Phenomena
1 How fas t do radio waves travel in free

space (in meters per second)?
2 What is the relationship between the

frequency and the wavelength of a
(Continued on p. 16)
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IF THERE IS A SIGNAL, YOU'LL HEAR IT ON THE IC-230!

- SEE THE IC-230 AT YOUR AUTHORIZED ICOM DEALER -

ANNOUNCING
the all new Inoue IC-230
the unit that opens a new era in

2 meter fm communications
Join the new era with the exciting, super-compact

IC-230!

ICOM EAST
DlY ACS. Inc.
Bo.. 331
R, chardson, Te .. . 75080
(214 1 235 ·04 79

-

ADIRONDACK
RADIO SUPPLY
185 West Main Street
Amsterdam, N.Y. 12010

ICOM WEST
1251 - 170t h St . N.E .
Bell evue , Wash. 98008
1206) 641 ·0 554

-

PUT OVER 162 CHANNELS IN THE PALMS OF YOUR HANDS
FOR JUST $447.50

SPECIAL FEATURES:

• No More Crystals Over 162 . . , fully synt hesized channels available.

• All Channel Capability Travel with confidence that you' ll be able to work
!!! repeaters along the way.

• Super Compact . .. 2.28" high x 6.14" wide x 9.72" deep at a weight of only
5.5Ib,.

• Quick Dismount Mobile Mount ... Allows quick car installat ion.
• Easy Operation ... Punch up frequency, select repeater or simplex mode, and

you're on the air. (A crystal ,may be added for a unique repeater frequency.)
• Modular Construction .. . In case of a problem, modules can easily be removed

and sent for repair. A replacement module will be air mailed to minimize
down time.

• Super Hot Receiver .. . Better than .4uv I 20db. sensitivity , helical filters to
e li m inate intermod , , . plus a super E filter and a mosfet front end.

- Dea lerships Avail abl e -

Distributed by:

t 11'=-=1c=:-:::o==-=M--=->I
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IF YOUR DEALER DOESN'T STOCK
ICOM EQUIPMENT,

LET THE ICOM DISTRIBUTOR
FOR YOUR REGION KNOW

Get the entire
Inoue ICOM family
at one of the dealers
listed below:

- 1041""" .... .
lra.IilY INn
ZIHtJ.JIIJ

Al l Europe.
ellcept G...llt Britain &0 Ireland:

Elk il Penson. SM5CJP
FrOlUn.I07and t
194 00 Upplands Vasby
S..edell

Tama Electronics Co.• Ltd.
To_ Building 502
515 H I~; Oizumi, NeOma-Ku.
Tokyo 111. Jap.,

Sun Ele<:tron Corporation
15-20 Takaban·I -cnorr.
Meogu rg. ku . Tokyo 152. J 'jMn

Kulh.o l Haf\lant Singh
83, Aulong Road off Step llenl Road
Kampong Boyan
Taip'ng. Perek, Malaysia

Gord on and Gotch Ltd.
P.O. 8 011 584
Au<:kland, New Zeal.nd

G. H. Gillman
Smarn Road
Waikuku RMD
Rangiora. North Canlerbu ry
N_ ZHIancI

N_ Z..land Aun. o f Radio
Transrninen

P.O, 8011 1459
104 Hereford steeee
CIlristchurch. New Zealand

Julio Anto nio Prieto Aloruo, EA4CJ
DanolO Cortes No. 58
Pilo 50. Letra B
Madrid 15. Espana (Spai n)

South African Radio Pu blications
P.O . Box 2232
..Iohanne!bu~South Afnca

Harold C, Leon
P.O. Box 61141
Marshalltown. Tran!ll8l1
Sou tll Afr ica

South African Radio Relay~
P.O. Ball 3911
Cape Town, South Africa

_c.
' .O.lall 711
CNy_ WY 12111

Isolated· Pad· Drill· Mill
Prec ision circu i t board const ruct ion
wi thout etching. Fi ts h and d rill , elec
tric d r i ll . Simple. fast , economical.
safe. Sizes : .250, .16 0 dte.

/,, - $6.95 ea,
Cafil . residents add 5" .

A F STAHLER Co
PO BOX 354 CUPERTINO, CAIJ e5014

Pr.1.M.G ........
lH.riIR_
Or_ME loW»

OX R EPRESENTATI VES
BCN AlII!ncies Pty. Ltd.
118 Col li ns Street
Melbou rne 3000, Vic;: loria
Australia

Tile Wirelea Institute of Aulualia
478 Vic;: toria Parade
P.O. Ba ll 36
E. t Melbcx.orne. VictOria
Aus tralia

Carlos RaM en
Cailla Posa l 5004
Sao Pau lo. S.P.
Brnil

Jim Coote
56, Dinsda le AI/enue
KinWS Ellllte
Wallsend
NortlMl mberland, England

Radio Society of Great Brill;n
35 Doughty Street
London WC I N 2AE. Ef>9land

HAM HELP

u .s. AREA REPRESENTATIVES
New MellicolWest Teu l
Ambrose G. BaTy. W4GHv/5
lOla Junipeo- A~
Alamogordo. New MP;ico 88310

73's WORLDWIDE
SALES REPRESENTATIVES

Gloria M. Ligon. KSWKE
411 60 Condor Slreet
Utica. Michigan 48081

If you need help getting your license. send 73 your name. address.and
phone nu mber. Don 't be bashful - remember, it's alwa~ Ulier when you
hllllle $OmI:Iane to gil/e you that added bit of confidence. _

73 would appreciate amateurs ..d clubs looking thi! list Oller and Ilelp'ng
wIloeIIer they can.

Short WINe Magazine
55 Victoria Street
London. SWl, England

8ry.. Fogerty
lri!h Rad io Transmillers Society
g Wellington Strf!llt ,
Dun Laioq hatre . Eire

Wireleu Sef\lices . P.U.Suklwldia.
1f16. Sh.... t in ~th BhUII.....
421, Sian Road
M,lw ngI. C. Rly.•
8o<r>bty 19. India

Orion Bookl
13-19 Akalak . 2-c1lome
Minato-ku
Toky o 1 01.J~

UTAH

Utah FM Sales
1365 E. 5360 So.
Salt Lake City. UT 84117

WASHINGTON

ABC Communications
17541 - 15t h N .E .
Seattle. WA 98155

ABC Com munications
2002 Mad.son AI/en ue
Everett. WA 98200

BellaIre Electronic Supply
5204 Bellaire Blvd .
Bellaire. TX 11401

Electronic Center Inc.
2929 N. Haskell
Dallas. T X 75204

K. A . Sales Inc.
1312 Slocum
Oalias, TX 75207

Tr imble Electron ics
2810 Alell8ndria
T y ler. TX 75701

TEXAS

Electronic Systems Inc .
151B Gregg Street
Columbia, SC 29201

Bla ck s Rad IO Company
41 3 N .E. 38t h T errace
Oklahoma City. O K 13 106

ROland Hedio Company
5923 E. 31st St reet
Tutsa. O K 14 114

SOUT H CAROLI NA

OR EGON

Portland Rad io Supply
1234 S.W. Slark
Portland, Oregon

OH IO

OKLAHOMA

H & C Electronics
6271 Hammell A I/enue
Cinc innal i , OH 45231

N EW Y OR K Iccm .l

Barr y ElectrOniCS
51 2 Broadway
New York. NY 1001 2

•
N.H .E . Commun;catiQllS
15 112S.E.44lh
Bellevue. WA 98006

Progress Electronics
852 Commerce Street
Longl/ iew, WA 98632

CA LI FOR NIA

COS Elecuon;C1 & Hobbies ueno .
235 M llchell D rove
Atwaler . CA 95301

Electro Service
240 Main Street
San Mateo , CA 94401

ICO M FM Sales
6234 A . Fountain Blvd.
Houvwocd, CA 92028

Henry Radio Com pany
11240W. Olymp ic Blvd .
Los AngeIU . CA 90064

Se.ectronics
1709 Ma' k$lon Road
Sacramento , CA 95825

Seq uoia Stereo
773 - 8th Street
Arcadia, CA 95521

Sichel Equipment Co.
245 E. Harr is Avenue
S. San Franc isco , CA 94080

ARIZONA

Goldste ins
Box 3561
Pensaco!• • FL 32506

ILLINOIS

Gavin EleClro ",cs
516 R,dgeway
LIll ie Rock , AR 72205

Ell Dee Enterprises
12612 N. 28th Dr.
SUite 3
Phoeftl" , AZ 85029

Wo lfe E tectro mcs
BOlt 358
screv. AL 36535

ARKAN SAS

NEW MEXICO

Robert FOSler
BOil 198 - Escabosa SUlir Rt.
T ijeras. NM 87059

NEW YORK

R. E. Nebel L aborator ies
31 Whitehall BII/d .
Garden City. NY 11530

Eric kson Communicat ions
4653 N . Ravenswood
Chicago, IL 60640

ALABAMA

MARY LAND
COM Electronics
900 Crain HwV. S.W.
Glenn Burnie. MO 21061 •

FLORIDA
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K3CHP
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Joseph Mikuckis K3CH P, 69 13
Fur ma n Park wa y, Riverdale MD
20840, wins this mon th's OSl Con
test a nd a one year subscription t o 73 .
Send you r entry to OSL Contest. 73
Magazine, Peterborough NH 03458.

QSL
CONTE ST

A compact 15W 2 meter amplifier
has just been added to VHF Engineer
ing's line of F M equipment The
PA-1501 H is available in eithe r kit
form for those who like to build, or
wired and tested for those who are
looking for a fast wa y to incre ase the
power of their 1-2W mobile rig . The
amplifier feetures solid state switching
(less than 1 dB loss on receive) a nd
o pera tes from you r au to mobile 's 12V
power supply .

Althou!tl it can be used with any
lo w power F M rig, a nic e little 15W
transmitter can be had by match ing
the amp lifier with VHF 's T X-t44, a
lW transmitter kit they se ll for
$29.9 5 . Since the amp lifier ki t sells
for $39.95, the total cost o f a com
plete 15W rig is $69.90 - no t badl
The cost o f the 'Hi red a nd tested
a mpli fier is $49.95.

The amp is a perfect match for
transceivers o f the TA-22 class. It c an
be perma nently mounted in the car to
boost you r signal st rength, while
le tt ing you reta in th e transce iver's
portability as the o nly connection to
the rig is via a nten na ca ble.

Circu it Components

t What is an insula tor? A conductor? A
semicond uctor? Gite an example of
each.

2 Draw the schematic symbol of a rests
tor, a capacitor, an ind uctor, a trans
for mer, a choke.

3 Draw the schematic symbol o f a
diode . A transistor. A triode vacuum
tube.

Anten nas and Transmissio n Lines

t What is a dipole an tenna?
2 What is a belt-wave antenna? What are

the approximate lengths (in fee t ) for
hal f-wave antennas for the frequency
bands authori zed for Novice Class
licensees?

3 What is a transmissio n line? What are
some commonly-used transmission
lines?

4 What are some advantages o f a multi
band antenna? The disadvantages?

Radio Communicatio n Practices

1 What precautio ns can be taken to
red uce the possibility of shock hazard
in ama teur radio sta tions?

2 Draw a schematic block diagram of an
ama teur radio sta tion having the fol
lowing components:
Ia] receiver
(b) speaker
(c) transmitter
(d) telegraphy key
(e) transmi ssion line
(I) antenna
(g) ground rod
(h ) transmit/receive antenna switch

3 What is the purpose of each compo
nent in the schematic block diagram?

4 What is the powe r input to a vacuum
tube in the final amplifier stage of a
transmitter, exclusive of power for
heating the cathode, fo r the following
operating condit ions:
Driving power 0.5 watts
Plate voltage 600 volts
Plate cu rren t 140 milliamperes
Screen voltage 175 volts
Screen cu rrent 10 mil liamperes
Filament vol tage 6.3 vo lts
Filament current 0.8 amperes

5 What methods are most often used by
amateur radio licensees fo r de ter min
ing t hat an emi ssion line fro m a
transmitter is within an authorized
freq uency band?

6 What me th ods are most o fte n used by
ama teur rad io licensees to determi ne
the quality of emissions from their
stations?

7 What is a transma tch? What are the
adv antages of using a transma tch?

FIJ I - - JO RDAN

A R R l Headq uarte rs announces
that a reciprocal opera t ing agreeme nt
has been signed between Fiji and the
U.S., this actually bein g an ex tensio n
of the privileges ex ist ing under the
a greement signed 'Hith Britain.

Also signed has been an agreeme nt
for the hand ling of third-party t raff ic
between the U.S. and Jordan.

5 What is the proper tune-u p procedure
for the c ircu it?

Practical Circuits

t Draw the schematic diagram of a '
circuit having the followi ng com
ponents:
fa) battery with inte rna l resis tance
Ib} resistive load
Ic} voltme ter
(d) ammeter

2 Fro m the values indicated by t he
meters in the circuit above, how can
the value of the resistive load be
determi ned? How can the power con
sumed by the load be determi ned?

3 In the circuit, what must the value of
the resistive load be in o rder for the
maximum power to be delive red from
the battery?

4 Draw the schematic diagram of an r. t.
power amplifier circuit having the
following components:
{al triode vacuum tube
(b) pi-network outpu t tank
(cl high voltage source
Idl plate current meter
tel pla te voltage meter
(I) rf chokes
(9) bypass capaci tors
(h) coupling capacitor

(Continued from p.13)

rad io wave ? What are the appro ixmate
wavelengths for the frequency bands
available to Novice Class license es?

3 How are radio signals t ransmi tted
across great dis tances? Which of the
amateur radio frequency bands eva!t
able to Novice Class licensees are mo st
likely to result in long distance com
mu nicatio n during the daylight hours?
At night?

4 In what manner Shooid a transmitti ng
frequency be selected for an amateur
radio station? What additional factors
should be considered when selecting a
transmitt ing freq uency near one end
of the authorized frequency band?

Em iss ion Characterist ics

t What is an A1 emission?

2 What are the characteristics of a good
quality A1 emission?

Electrica l Princip les

1 What is elect romotive force? Current?
Electrical power? What are the ir units
o f measurements?

2 What is direct current? Alte rnati ng
current? How can alternating current
be converted into direct current?

3 What is a cycle? A kilocycle? A
megacycle? A hertz ? A kilohertz? A
megahertz?

4 What is "r.t.?"
~ What is the relatlonshlp between a

funda mental frequency and its seco nd
harmonic? Third harmonic?

6 What is: Resistance? Inductance?
Capacitance? What are the units of
value for each?

Operati ng Proced ures

t When transmitted by te legraphy, what
is the meaning of each of the follow
ing: co. DE, K, AA, SK?

2 What is the AST reporting system?
What is the meaning o f " AST 579?"

3 What are "a signals?" What is the
meaning of OAM? The meaning of
Q AS? The meaning of O AU? The
meaning of OAZ? The meaning of
OTH? The meani ng of OSU
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For in formation on the PA- 1501 H
and other FM products, write VHF
Engineering, 320 Water si., POB
192 1, Binghamton NY 13902_

10 AMP SUPPl Y

E&l Instruments , tnc ., has devel
oped a new power supply, designed
primarily fo r home opera tion of mo
bile equip ment . The unit , called the
PW-4, p roduces enou~ power to
operate both an FM transceiver and an
amplifier simultaneously . The PW-4
uses 11O-1 20V ec input power, and
p roduces a rated output o f 13 V dc at
10 amps, I.C. regu la ted to ±3%. Th is
increased power capabilit y means that
high power mobi le units can be taken
into homes for use atn ight. The su pply
featu res a modem cabinet design, cur
rent limiti ng, and reliable heavy duty
components.

It can be used with most 12-1 3 V
d c tra nsce iv e rs , t ogether with
50- BOW amplif iers. The PW-4 is avail
able d irect from the factory, or local
distributo rs. For furth er in formation
contact E&L Instrumen ts, 6 1 First
Street, Derby CT 064 18.

NEW FCC APPROVED
REPEATER ANT ENNAS

Antenn a Specialists Co. has re
ceived approval on the fo llowing list
of antennas from th e FCC for use on
amateur repeaters under th e FCC
Docket 18803.

Mo d el ASP-29B - 2M, omnidi rec
tional, 4 .5 d Bd.

Model ASPBB02 - 2M, omnidirec
tional, 6 .0 dBd.

Model ASP B602 - 2M, directional,
9.0 dBd.

Model ASPA680/B8 1 - 2M, c mru
d irect ional, 3.55 dBd .
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Model ASP-701 series - 314M, o mn i
directional , 8 .25 dBd.

Model HM-1 91 - 314M, ornnidirec
t io nal , 8.25 d Bd.

Model HMR1 73 ~ 2M, d irec t ional ,
13.0 dBd.

Model HM -173 - 2M, directional,
13.0 dBd.

For fu rther infonna tion wri te to
The Antenna Specialists Co. , 12435
Euclid A ve., Cleveland OH 44106.

UHF POWER MODULES

Th ree in tegrated UHF hybrid
power ampl ifiers, which deliver 10,
13 , and 15 watts respect ively at 450
MH z, have been announced by the
RCA Solid State Division . The
RCA· R47MlO, R4 7M13 and R47M15
are complete solid-state hybrid inte
gra ted power amplifiers fo r use in
mo bile commu nications equipment .
Each amplifier consists of three cas
caded stages interconnected by match
ing networks that use micro str ip lines
and thic k-film capacitors on alumi na
substra tes. They operate across the
frequency range from 440 MHz to
4 70 MHz, with 20 dB gain, using a
power supply of 12.5 vol ts . They have
hig h effici ency (typicall y 4 0%),
50-ohm input and outp ut impedances,
and infini te 10adVSWR capability.
The package is compact, permitting
high packing density .

These modules are certainly going
to revolutionize the p rocess o f
assembling UHF power amp lifie r
stages. They comp lete ly eliminate th e
discre te components associated with
solid state design and their usual
matching problems .

T he prices (at the 100 unit level)
run f rom $3 1.20 to $42.00. For
further information contact RCA
Solid State Division, Box 3200,
Somerville NJ 08876.

HI -SPEED BR EADBOA RD

A new breadboard termi nal syste m
provides speed y so lderless assemb ly
and connectio n of d iscrete semicon
ductors, ICs, pots, swi tches and other
passive devices.

The termi nal system, designated
Klip-Strip by Vecto r Electron ic Co.,
consists of connected sp ri ng clips as
sembled in groups of fou r, called
"quads", and in groups o f 3 2 and 48,
called " bus st rips". All components
are accessible and ci rcu its Cl"e easily
modified. Bus strips of eight and
twe lve connected queda supply corn
mon signals and power. Comp onen ts
inserted in the quad s from eit her top
or bottom are held f irmly without
solder and interconnected with o r
dinary jumper wire sizes 20-24 AWG.
l arger wire can be plugged into open
ends of quads.

Klip-Strips and individual quads are
avai lable from stock and priced at
$0.09 per quad in pack ages of 100.
Kits conta ining quads, st rips, insertion
and ext raction tools, and assorted
hardware are available at nominal
cost.

For more in forma t ion contact
Vector Electronic Company, 12460
Gladstone A venue, Sylmar, California
9 1342. (213) 365·966 1.

ENCODER ENCLOSU RES

Finally available are attrac t ive
Touch Tone encoder enclosu res fo r
base or mobi le stat ion use. You r pad
is held p roperly in posit ion by pre
mounted inside brackets. Top and
sides are walnut-wood-grain vinyl
covered. The satin anodized alumi nu m
face is d ie punched to accept the
standa rd twelve button d ial. (Western
El e c t r ic, Strombe rg-Carlso n, ITT-
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Kellogg, etc. - but automatic electric
dials will not fit because they use
non-standard spacing between the but
tcns.} The mobile mount " M" en
closure has an anodized pivoting gim·
bal bracket which provides multi
pos it ion under inst rument panel
mounting, as well as to p of equ ipment
mountin g on four rubber feet. The
base station model " B" ho lds your
dial at a convenient 3O-degree angle .
There is ample room inside both
models for t ransmitter keying cir
cu itry . Either model is $5.50 Idona
ticn] plus postage and hand ling - dial
not inclu ded. Available from the
Detroit Area Repeater Team, P.O.
Box 20 1, Clawson MI 480 17. Dona
tions are used to ma intain and up
grade repeater station equipment and
facilities.

450 MHz TRANSVERTER

SBE has just announced the SB-45O
TR C, a 450 MHz trenwerter that lets
you gain access to 450 with your 2
meter FM rig. Feed ing it with 10
watts of 2m powe r will get you 4W
output on 450 via its varactor tripler.
Althou gh it is specifically designed for
use with the SBE·144, any 2m rig witl
work fine as long as the 2m drive
never exceeds 12 watts.

Since the transmitting process is
straight tripling, you r 2m rig will need
to have a few extra 45Q.only crystals
installed. This should not be a prob
lem if you r rig is a mu lti-chan nel unit
or if you use a synthesizer. For
example, if you wish to t ransmit on
449.500, a crystal giving you a two
meter output of 149.833 will have to
be installed. Since th is is no lo nger in
the 2 meter band, you mi ght expect a
slight drop in output power due to the
tra nsmitter's circuitry being peaked to
146-148. Most rigs have sufficiently
broad output circuits however, and a
sma ll drop in output is not something
to worry abou t in a system that is
basicall y passive to begin wit h. The
transmitting sect ion of the 450 TRC
draws no dc power whi le t ransmitting.

The receiver section converts via a
300 MHz local oscillator signal to its
mixer. This puts the signal in a reason
able portion of the band. If you wish
to receive a signal of 444.500, a 2m
receive crystal that tu nes you r rig to
144.500 must be insta lled. Since you
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are adding only a front end converter
to your 2m rig, it retains all of its
characteristics such as selectivity,
aud io quality , etc. The 450 conversion
gain is close . to 1.0:1 so as not to
inject unnecessary gain into a system
that may already be adequate.

If you have been thinking of go ing
450 but haven't wanted to spend a
bundle on a. whole new transceiver,
the SBE 450 TR C may be worth
consideration . For more information
contact Linear Sysrems, Inc., 220
Airport Blvd., Warsonville CA 95076.

( W2NSDll continued from p.2)

Other than the promise o f el
cbeepc radios, the docket wou ld seem
to offer little.

So what does the docket take away
from amateur radio? Well, not a lot
from the average amateur. Perhaps
this is unfortunate, in a way, fo r if
there were some impendi ng doom, the
response to the FCC might be a little
mo re heated. The Walker repeater
rules have so emasculated the devel o p
ment of FM that the promise of th e
220-225 MHz band has been virtually
laid to rest anyway. The prospect is a
d ismal one - if we put up a great b ig
fight to retain our band and keep the
CBers at bay, we still have to get into
a long hassle with Walker to try and
roll back, inch at a time, the deveste
ting recent repeater rules before we
can begin to get benefit from the
band.

This' is what happens when you are
a sitting duck with no Washington
lobby.

You're as helpless as a young girl
trying to cross Central Park at mid·
night - and you're going to get the
business.

The 220-225 MHz band has a lot
to offer us if we can get the ru les
straightened out. Our work here at 73
with the new Clegg 222 MHz repeater
has shown us that the band is terrific.
We get about the same range as 146
MHz, but the repea ters are much,
much simpler since the separation has
been established at 1600 kHz instead
of only 600 kHz, as on 146. Diplexers
are still not vest pocket sized, but
they are plenty small enough to pop
into a plane or a car fo r a quickie
mobile repeater - and they are a lot
less expensive.

If 146 MHz has not been castrated
by the new repeater regulations and
activity does indeed increase, it won't
be lo ng before the 220 band will grow
substantially in importance to provide
relief for the more congested 2m
areas.

One other possible benefit that has
been suggested by amateurs to getting
the CBers into 'the top end of the 220

band is that there will be an inevitable
leak from the CB end into the ham
part of the band. It won't take CBers
long to figure out how to make up
convi ncing ham calls and join in our
repeater fun wi th their rigs. It is
possible that they may tend to accept
ham standards of contact rather than
CB, in which case we wou ld have a
very difficult t ime telling real hams
from ersatz. It has been fu rther sug
gested that as long as they act like
hams. perhaps few amateurs wi ll really
care. It 's something to think about.

After you've read through the
docket - talked it over on the air and
at your club, sit down and write the
Commission and fi le your th ough ts
with them - with 14 cop ies - plus
o ne for me (please).

KEEP PLUGGING
Th ose amateurs who are familia r

with the benefits of repea ter opera
tion realize that this is the greatest
thing yet devised for dealing with
emergency situat ions.

The ideal repeater-emergency setup
would permit a repeate r to be
operated as a local repeater during
normal t imes and then in time of
emergency it wo uld be capable of
providing 24-hour a day commu nica
t io ns aver a sma ll area - over a wide
area - o r even over hundreds o r thou
sands of miles, if needed.

The true emergency system would
permit repeaters over a group of areas
to be intercon nected on command.
Most of all, the system wo uld be
flexible.

Knowing the above, ca n we really
settle for any less? The above cer
tainly is 'Nell within o ur technical
competence, even though not very
much like that has been set up as yet.

It is a fact that most of the above is
absolutely against the law. It is illegal
to run a repeater 24 hours a day
unless there is an operator right there
in contro l - and obviously no o pera
tor would be needed for an emer
gency . It is il legal to interconnect
mo re than two repeaters even thou!tl
th is limitation wou ld be considered
ridiculous for an emergency system. It
is illegal to run crossband - and that
too would be of immense importance
for an emergency system. And so it
goes.

Perhaps amateurs should bui ld up
these systems for use in emergency,
but (since it is illegal) not test them
and depend upon wait ing for the
disaster to work out the inevitable
bugs. Walker has admitted that in
times of serious emergency that all
rules are off - so at that time we
could get going on making our system
wo"c

One interim measure that would be
both fu n and of value wou ld be to set
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(W2NSD/I continue1:l on p.94)

Some of the ra re ly seen UFOs are
probably from even more remote
times and since history has already
been comp letely rewritten, they are
probably back on some specific re
search projects.

HAM NEWSPAPERS

The other day some amateurs were
telling me how profitable a ham- t rade
type newspaper was. I tried to expla in
that this type of publication looks like
a winner - and it lo oks good enough
so many have tried it - but the fact is
that for some reason amateurs don't
support them and they die when the
bankroll dries up.

The recent demise of Radio T rade
Around out of Findlay. Ohio, is a case
in point. This paper had a circ ulation
of about 125,000 - and that certain ly
is impressive. But the actual paid
circulation is reported by West Park
Aadiops (Cleveland) to have been
about 3000.

Last year we saw the Ham Trader
expire of simi lar causes - and back
through history there have been
countless others. Swap and Shop ran
fo r several years before the money
bags shriveled up.

Apparently there is room fo r
specialized newsletters which are put
out as a hobby. I got started via th at
route with a radio Teletype bu lletin
way back in 19511 I ran that publica
tio n for four years, footi ng most of
the bills mysel f and working up to a
magnificent paid circulation of about
3000. The FM Journal, after several
years of work, got up around that
level too in the FM fie ld . That was
nowhere near enough to stay in busi
ness without a rich daddy - so it
fo lded. Ditto RPT - and how many
others?

It would seem that amateurs should
make more of an effort to help new
publications survive if they want to
have them around. The subscription
fees are not usually a hardsh ip - and
the more publications we have t he
better amateur radio will be. Is it
really fair to have fu n with amateur
radi o and not put someth ing back into
it in the way of support for publica
tions? 73 will welcome comments, pro
and can.

MIDCA RS BAD GUY

After being asked to come to the
Midcars meeting at Dayton to give a
little pep talk to the group, I was
virtually thrown out of the meeting
by Midcars Czar K4DLA. He said
flatly that he had no intention of
permi tting me to speak, even for a
single minute.

Having run into this type of person
at a few ARRL conventions, I was not

and build a UFO - and then not
change the model for over 30,000
years? That's patently absurd, of
course. And how do we explain so
many different types being spotted in
the last few years? It all must fit
together some way.

The obvious answer is that some
time in the future - perhaps around
5688 A.D., they invented a way to
trave l through time and applied this to
their then cu rrent saucer model Chev
rolet. Quite a few historians came
zipping back th rough the years to get
data and bring t he history books up to
date - hence saucers being reported
from so far back - in the diaries of
Alexander - and off and on since
then.

This might explain why the people
who come back in them resemble us
so much - yet are a bit different _
some being a bit smaller - some a bit
larger. Most of them seem to have
he lmets - perhaps around the year
2000 the carbon monoxide from car
exhaust got so pervasive that people
adapted to it and when they come
back they can't manage on our "pure"
air. Whatever.

We don't have any experience with
t he laws of time travel so 'Ale don't
know just what will happen when a
man goes back and kills his grand
fa t he r - but it wou ld seem to be a
bad scene and I expect that these rules
will be worked out by trial and error
by those fi rst travelers in their saucers.
If they lo use things up enough to
change the future it might be that
they 'NOuld have to come back again
and fix t hei r boo-boo. It is fun to
speculate about it.

For this reason I am reasonably
sure t hat the UFOs are going to
remain elusive and it follows that any
attempts at trying to catch them via
amateur radi o will be exercises in
futili ty. They don't dare be really
caught - and if anyone does, the
UFOs will have to go back again and
uncatch t hemse lves.

I hope I haven't been a party
pooper for UFO enthusiasts. And I
ho pe that anyone who has any reser
vations whatever about the reality of
UFOs wilt get out there and read some
of the UFO books - perhaps join one
of the UFO organizations and get
their newsletters - subscribe to UFO
magazines. UFOs, like many other
things in this world, become more real
when you know more about them.
You 'll find very few wild-eyed believ
ers or kooks involved with serious
investigation of the UFOs - and you
will find few who doubt their exis
tence.

The more you read about UFOs,
the more I think you'll find that my
theory provides answers for all of the
observed phenomena.

THOSE UFOs

i??,--~-\ a _ -- -"' ;
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up an interconnected system of re
peaters, but with the limitation that
only one repeater could be intercon
nected to another at a time. In this
way we might be able to touch -tone
up any of several repeater combina
tions. The paperwork involved in li
censing a system like this wo uld be
almost beyond belief! I suspect it
would take ten good men ten days to
fill o ut all the Walkerforms requ ired .

A couple of readers have written
recently to suggest that some sort of
UFO net be set up to help get reports
of UFOs to the UFO organizations.
Those reade rs with a long memory
will reme m ber when I might have
jumped to champion such a scheme.
We d id support a U FO ne t fo r a
couple of years - but it didn't come
to much.

Now, after a good deal of thinking
and puzzling ove r the phenomenon, I
think I have a pretty good idea of
what the UFOs are all about - where
they come from - why t hey are here
- what they are doing - and why we
haven't been able to get hard facts
about t hem.

I thi nk the ligh t began to rea lly
dawn for me when I read an article a
couple of years ago in the British
magazine Flying Saucer Review. They
had a very good article showing
photographs of cave paintings that had
the most com mon ly observed type of
UFO depicted, complete with "space
men:' These paintings had been made
between 20,000 and 30,000 years ago
and covered a period of about that
sweep.

Pe rhaps I should admit that about
t he t ime that I read my SOOth detailed
story about a sighting of these con
traptions I gave up any idea that they
did not rea lly exist. This was helped
by tal ks with good frie nds of years
who had seen them up fairly close.
Okay, so t here is something - why are
the UF Os so hard to pin down?
Gradually it dawned on me that this
was a factor that should fit into the
whole pictu re - for some reason the
UF Os have remai ned ephemeral and
are continuing to remain such. And
every time someone gets anything
app roac hing hard evidence so me t hing
odd happens to it. Hmmm.

Now what kind of a civilization
could be inventive enough to t hi nk up

AUGUST 1973



Another American Favorite!
A discriminating ham and Yaesu prod
ucts go together li ke that old Amer
ican favorite , ham and eggs, That's
why there 's an ever-inc reas ing de
mand for the complete line of amateur
radio products now avai lab le from
Yaesu Musen USA Inc.

Yaesu products are a natu ral for
American hams because of their strict
standard of high quality. And because
Yaesu now has its own factory in the
U.S. to provide direct service and to
back up its deale rs t hrough out t he
country.

Another American favorite. Ham and
Yaesu.

•

\

YAESU

V

YAESU MUSEN USA INC.
7625 East Rosecrans Ave.,Unit " 29,
Paramount,Cal ifornia 90723
Phone: (213) 633-4007

YAESU DEALERS:

HEN RY RADIO STORES
Los Angeles, Anaheim, Calif. ; Butler, Mo.

HAM RADIO OUTLET
Burlingame, Calif.

RACOM ELECTRONICS
Renton , Wash.

WILSON ELECTRONICS
Pittman, Nev.
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ED JUGE ELECTRONICS
Fort Worth , Dallas, Texas.

AMATEUR ELECTRONICS SUPPLY
Milwaukee, Wis.: Cleveland. Ohio.

FRECK RADIO & SUPPLY
Ashevi tie, No. Carolina.

HARRISON RADIO
Farmingdale, New York, Val ley St ream. N.Y.
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G. E. Smith W4A EO
1816 Brevard PI.
Camden SC 29020

MONO-BAND
LOG - PERIODIC

ANTENNAS

PART I

F or the past three years I have been
testing Log-Periodic fixed beam anten

nas at this QTH. They have given excellent
results - however they do require consid er
able acreage. This article describes smaller
single band Log-Periodics which require less
space than multi-band types but still retain
the good forward gain, directivit y , and the
swr remains relatively flat across the entire
band for which they are designed. They are
easy to construct, are quit e inexpen sive and
require no tuning or complicated impedance
adjustments.

The original L-Ps used here were for
multi-band operation on 20, 15 and 10,
having 12 to 17 elements. This single anten
na operates about equally well on each of
the three bands. The measured gain was
from 8 to 13 dB depending on their size
(boom length), number of elements and its
apex angle.

Figure I illustrates a typical Log Periodic
covering the frequency range 14 to 30 MHz
for operation on 20, 15 and 10. Most of
these used here for different directions are
12 to 30 meters in length (boom length).
They are mounted 12 to IS meters above
ground. The material cost is quite reasonable
because of the wire const ruct ion, generally
running from $12 to $25 each .

I have since designed and tested other
Log-Periodics for 40, 20 and 15 ; 15, 10 and
6; 20 and 15 only; and more recently
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mono-band L-Ps for 40, 20, 15 and 10 which
will be described. To date I have assembled
and tested many of these for various fre
quency ranges and fo r various directions. All
have been of the horizontal doublet type
Log Periodic (DLP) configuration with the
exception of one vertical mono-po le Log-P
for 80, using radials for the ground plane or
counterpoise.

Since over-the-air testing of the o riginal
Log Periodics genera ted considerable inter
est, many inquiries were received during
QSOs and also by mail and phone ca lls
inquiring if single or mono-band L-Ps are
practical to reduce overall length fo r those
primarily interested in single band opera tion.
The answer is yes, and a mo no-band L·P will
still retain a gain of 8 to 10 dB in the
forward direction (compared with a ~A

horizontal doublet at the same height), and
the swr is relatively fla t across the band.

Number of Elements Required
At least 12 elements must be used for a

Log Periodic having a 2 to I bandwid th or
one octave frequency spread, i.e., for opera
tion on any frequency between 40 through
20; 20 through 10, etc. An L-P for a single
band or a limited frequency range requires
only 5 to 6 elements. I have even had good
results using only 4 elements to cover the
complete 20m band, 14.0 -1 4.35 MHz.
However there is an advantage fro m using an
odd number of elements fro m a mechanical
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Fig. 1. Typkal 2:1 bandwid th Jog periodic an tenna, 14 to 30 MHz, f or 10, 15 and 30 meters.a = 11°.

standpoint , as will he explained later. There
fore these L-Ps for mono-band operation all
use five elements, as illustrated by Fig. 2.

Since high pine and cedar trees are used
as "masts" to suspend the various antennas,
the height above ground has generally been
limited to 12 to IS meters. Due to the
arrangement of the trees, it was not practical
to try a horizontal double type (DLP) on 80
as the height would have been limited to 12
meters, which is insufficient to realize full
gain. For operation on 80 the vertical
mono-pole L-P configuration mentioned
above was tried. Since only %A. vertical
radiators are used for this antenna, less
height was required . Further, the vertical
type gives a lower angle of radiation , better
suited fo r longer haul circuits. This antenna
is not described here ; however the data on
bandwidth , etc., o btained from the 80m test
was sufficient to provide information to give
the various dimensions for the horizontal
DLP configurat ion for 80. should anyone

have the space and support height (at least
19 meters) to use one to advantage . The
listed swr readings for 80 were fro m the
mono-pole type, but should be about the
same for the doublet L-P.

All of the other mono-band Log Periodics
for the higher bands were tested at a height
of 12 t o IS meters above ground and a
recommended minimum height is given for
each band in the Table.

Theory of Operat ion

The theory and design of Log-Periodic
antennas is rather complex. As this inforrna
tion and the design formulas have been
presented in several ama teur publications, it
will not be repeated here. The best article on
design formulas was "The Design of Log
Pe ri o dic Antennas" by A. E. Blick
VE3A HV, in the May 1965 issue of 73
Magazine. Although this primarily covered
VHF L-Ps for the 50- 54 MHz band , the
formulas hold fo r HF as well. The dimen-

··T HE COMMUN ICAT IONS EQU IPMENT INNOVATQRS··

K6MYC K6HCP K6KBE
1600 Dodo.. . s.n MMl ,n . <:.I,Iom.. 9500'6

lolOlll 6S;U2"O or (olOlll au·13019

Try the KLM - 13 - 30 Log
Periodic Antenna for . . .

"TOTAL PERFORMANCE"
$289.00

KL~ El.E CTRONI CS

AU pnces F.O .B . Sa il Mall in
Cali fo rnia Res-dents add 5% Sales Tal(
Pr ices wbjl>c t to c h,m ge .....rthout not ice

get ahead of your time
~=----=-

Write for Full KLM Line Catalog

• Modern Design featuring epnmum performance from 13 to 30 MHz
• Rugged Construction
• Easy - Fast Assembly
• 4kW PEP Balun included
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Sub-Audible tone

NOW I I

Prices start
as low as $124.00

Midwest Ham Headquarters

For Over 34 Years

MW Series CRANK·UP

Models from 18 to 65'

ELECTRONIC OISTRIBUTORS. INC.
1960 Peck St. Muskegon. M I 49441

Tel. 616-726-3196
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Encoder $8.95

FM Schematic Digest
A CO LLECTI ON OF

MOTOROLA SCHEMATICS
Alignment. Crystal, and Technical Notes

covering 1947-1960
136 pages l1 Y,' x 17" ppd $6.50

S. Wolf
Box 535

Lexington , MA 02173

• Compat Ible WIth all sub-audIble tone systems such on
Private Line Channel Guard , Quiet Channel, e tc.

• Glass epoxy PCS 's & silicon xstrs.throughout .
• Anv reeds. except special dual cou types may be used :

Motorola. G .E., RCA . S.D.L ., Bramco. e tc.
• All are powered by 12 vdc.
• Use on any to ne frequency 67 H z to 250 H z
• Small size 1.5 x 4 x .75 "
• All pari s inc luded e xcept reed end reed sock et
• Postpaid - Ca lif. residents add 5% sales tax

COMMUNICATIONS SPECIALISTS
P Box 15 r a CA 2"'6"'2,,1'-__-'
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SUPPORTING STiEL

TOWERS AVAILAIU

sions of the Log-Periodic antenna are such
that the electrical properties repeat with the
logarithm of the frequencies.

In effect , these antennas are a broad
band unidirectional end-fire array. For those
more acquainted with the yagi, you might
consider the five element mono-band L-P
illustrated by Fig. 2 as having a 7>:1. driven
element (#2), a longer driven reflector (rear
element #1) and three shorter driven direc
tors, elements #3, 4 and 5. These are fed by
a two-wire open center feed line which is in
turn fed at the forward or sho rt element end
as shown .

It will be noted that t ransposition takes
place between adjacent elements. Furt her
for a single band it is possible to space the
elements so that the main element, #2, is
approximately %:1. from the shortest forward
element, #5. This simplifies the method of
feed or impedance match at the feed point
as will be explained later.

From the formulas given by K4GYO in
his article on L-Ps in the October 1967 issue
of 73 Magazine, it is noted that the design of
Log-Periodics is not simple. As all dimen
sions for element lengths and element spac
ings are given by this article, no math is
required if these dimensions are followed.

Feed Method
The easiest method of feeding the mono

band Log-P is by means of a 4 : I balun with
the high impedance balanced input connec
ted directly to the center open wire feeder at
the short element or input end, then to coax
to the shack. The Iatter can be any required
length.

It was found that the impedance at the
center of the 7>:1. element #2 is in the order
of 30 to 3312 as measured with an Omega
Antenna Noise Bridge. The %X open center
feeder between element #2 and the short
element feed point acts as an impedance
transformer with the feed point being in the
order of 200 to 300 12 which is easily
matched by the balanced input of the 4: I
balun, and in tum to the coax . On 40 the
swr across the band measures as follows :

7.0 MHz 1.05:1
7.1 MHz 1.05 : I
7.2 MHz 1.01:1
7.3 MHz l.l : I
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The swr for the 10, 15 and 20 meter
equivalent mono-band L-Ps are similar to
those on 40.

Although an 80m mono-band DLP has
not been tried, the equivalent mono-pole
configuration mentioned above gave the
following swr readings:

3.5 MHz 1.2: I
3.6 MHz 1.2: I
3.7 MHz l.l : 1
3.8 MHz 1.2: I
3.9 MHz 1.4:1
4.0 MHz 1.25: 1

This will illustrate the broad-band nature
of the Log-Periodic (even for a single band
type) which is an excellent feature of this
type antenna.

Another simple method of feeding a
mono-band L-P is by a tuned feeder from
the shack end to the input of the L-P. This
eliminates the expense of the 4: I balun.
However, a "match box" or other tuner is
required between the set and the tuned line.
For a multi-band L-P, the 4: I balun is
simpler as the tuner requires retuning when
shifting bands, making it necessary to adjust
two or three additional controls. This is not
objectionable for single band operation, but
is a nuisance if you shift bands frequently . If
not already on hand, the tuning unit will
probably cost as much if not more than a
4: I balun.

Test Results

Most of the testing on the mono-band
Log-Periodic here has been on 20 and 40.
Both give a very consistent 10 dB gain in the
forward direction. The one for 20, beamed
at 150 degrees, was used for several months,
keeping test schedules at noon several times
a week with my friend YV5DLT in Caracas.
Most of the original 2a-IS-lOm L-Ps had also
been thoroughly tested with this station. He
has been of great assistance in giving very
accurate evaluations of these antennas. Dur
ing the years we nave been testing these , I
have kept the same non-gain antennas used
as "standards," for comparison with the
L·Ps. By this procedure we have been able to
obtain very accurate comparisons.

Most of the testing on the 15m L-P was
also conducted with YVSDLT and other
South American stations with similar results
to those on 20.

One of the 40m mono-beam L-Ps is
beamed south, and almost daily tests have
been made with my friends W4QS and
K4FBU in Florida over the past year. I use a
good 40m doublet as the "standard" which
is at the same height as the 40m L-P. A coax
switch allows instant switching between
these antennas. The doublet is horizontal
(not an inverted V) and is in the clear. It

EEO -DIRECTION OF eEAM_
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Fig. 2. W4AEO m ono-band 5-element Jog periodic.
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Table I
Band MHz 28 .0-29.7 21.0-21.45 14.0-14.35 7 .0-7.3 3.8-4.0 3 .5-40 Notes
E·l 5 .33 7.10 10.67 21.34 39.62 42.67
E·2 5.10 6.86 10 .0 6 20.12 37.79 40.84
E·3 4 .27 5.67 8 .53 17.07 33.83 35.36
E4 3 .73 4 .97 7.47 14.9 3 27.43 30.48
E·5 3 .20 4 .42 6.25 12.95 23.77 23.77

S-1 1.07 1.43 2.13 4 .27 7.9 2 9. 14
S-2 0.99 1.31 1.9 8 3 .96 7.32 8.23
S-3 0.92 1.22 1.8 3 3 .66 7.01 7.3 2
S4 0.76 1.00 1.5 2 3.05 5.49 5.79

Boom
Length 3 .73 4.97 7.47 14.94 27.74 30.48
S2 +3 +4= 2 .67 3 .54 5.34 10.67 19.81 21.34
Wire needed
(Elements ) 26.5 34 48 92 167 178 Note 1
Wire needed
(Center feeder) 9 11.5 16.5 3 1 57 63 Note 1
Total wire 35.5 45.5 64.5 123 224 24 1

Min. Ant. hgt. 10.6 12 12 12-1 5 20 21 Note 2
Opt . hgt. 2 1 21 2 1 43 40 43 No te 3

Note 1. These measurements inclu de extra length for connec tions, etc .
Note 2 . Telescoping TV masts suggested for higher bands. All measurements are
No te 3. A he ight o f 2 %Abetter for multi -hop path s. expressed in meters.

should be as efficient as most doublets.
When my friends receive me S·8 to 9 o n the
doublet, they invariably re po rt at least a 10
dB increase on the L-P; and o ften "20 over
9," These are co nsistent day-aft er-day re
ports. The "S" meter at this end also
confirms this increase in received signal in
the fo rward direction.

Three of the IOm L-Ps aimed in di fferent
directions have been used here for mo nitor
ing the AMSAT Oscar 6 satellite 10 m down
link. These were compared with a 10 m
vertical ground plane about 10 meters above
ground. It was fou nd that when the satellite
comes over the horizon in the bea m width of
one of the L-Ps, acquisition could be had
about 5 minutes earlier on the L-P than o n
the vertical. As Oscar 6 approached an
overhead or near overhea d pass, the vertical
is better. Then as it passed over, the L-P in
the other direction could copy it a few
minutes longer than on the vertical.

I wish to point o ut that the beam width
o f the L-Ps tested here are usually wider
than a yagi, being about 100 degrees in
width . This is good fo r a fixed beam wh ich,
may be bea med for a certain part of the
country or for those interested in DX fro m a
certain contine nt.

AUGUST 1973

On 20 my northeast Log-P seems to cover
Europe quite well, The 150 degree beam
covers Caracas and the east coast of South
America. The south beam, South and Cen
tral America, and th e west beam W6s,
Australia and o thers to the west.

I can certainly recommend the Log Peri
o dic fo r anyone having the space. From the
dimensions in the table it can be seen that
mono-band L-Ps for 10, 15 or 20 are en tire ly
practical. Considering the gain possible fo r
the moderate expense involved, it is fe lt that
hams have been overlooking a good bet by
not making more use of these very excellent
antennas. 10 dB gain in a desired direction
fo r $ 15 to $35 is not bad compared with the
price of a linear having th e same gain . This
gain is also quite evident o n the received
signal. Further, it seems to have a diversity
effect on receive when QSB is bad , As 3 to 5
dB is generally considered a fair antenna gain
o n 40 (2 extended l>X in phase o r a two
eleme nt yagi) the 10 d B possible from a
mono-band L-P is certainly worth consider-
•mg. .

•
Next month the step-by-step construc tion

o f a mono-band L-P will be presented alo ng
with mounting and testing details.

. . .W4A EO
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instant access to 450 from 144

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

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

Installation couldn't be more simple. Out
wardly, "Cloverleaf" is a small black box
that connects between your existing 144
MHz FM transceiver and its antenna, also
to the microphone and car 12 volt battery.
You plug the 450MHz antenna into another
receptable provided. SB-450TRC has no ex
ternal tuning, no controls other than a switch
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 limes
the frequency. Example: 4 watts out on 450
MHz for 10 watts drive on 2 meters. This
high efficiency frequency multiplication is
accomplished by a power varactor diode in
conjunction with multiple high Q tuned cir
cuits. The 450MHz output is of course fre
quency modulated; overswing, due to fre-

quency multiplication, being compensated
by a fixed pad in the microphone circuit
within the unit.
Receiver-wise. "Cloverleaf" has a front end
with unity conversion gain that converts
450MHz band signals to I-F frequencies cor
responding to 144MHz channels. Limiter,
discriminator. output audio and loud
speaker in the 2 meter transceiver continue
to function in the usual manner.

Mobile wise, this ail-solid-state transceiver
is ideal-a compact box that can mount
wherever space is available. "Cloverleaf"
current drain is negligible.

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

SBE

• Unit
with

covers
removed



AN ACOUSTICALLY

Frank J . Dertler K9KIC
2333 Park A ve.
Riverside IL 60546

COUPLED
DIGITAL KEYED SQUEAKER
FOR TONE BURST ENTRY

or,
Who knocked the phase fo r a loop

in th e rice box radio?

,

A phase locked loop to ne oscilla tor built in an old
6 transistor radio , The only ex ternal difference is
the lack of a tun ing capacitor an d an added
push button .

AUGUST 1973

I f you immedia te ly understand fo ........2( V+
- Vcl / R IC j V+; if you completely under

ssand the theory o f phase locked lo ops, and
if you are not a t all interest ed in a cheap and
easy method of tone productio n fo r repeater
entry, code practice, etc ., the n turn the
page . This article is especially for people
who want some easy fun putting an up-to
the-minute solid state device to practical use.
The resu lt is a stable , accurate, tone genera
tor at a very low price,

The NE566 is called a Phase Lock ed
Loop Function Genera tor, The phase locked
loop has been explained in previous issues of
73. Near as I can figure, the function
genera to r part mean s it's so me kind of fan cy
oscillator. If you tu rn to the back of the
magazine you will probably find them ava il
able for less thao $5 .00. If you order one
you'll find that it's a lot smaller than a
fol ded five dollar bill. Only seven other parts
and any old transistor rad io you migh t have
in the junk box are needed . The 5 Kfl
varia ble resisto r can be any kin d of minia
ture variable , but a ten turn trim pot allows
easier setting o f the tone. You'll also need
some fer rite bead s. These are inexpensive
and can be ordered when you order the
phase locked lo op. No other exot ic or
difficult parts are needed.

I tried several oscillator circuits in an
attemp t to build a tone encode r for use on
tone entry two me ter repeaters. I ran in to
problems with impedance matching, rf
stopping the oscillators , rf feed back, pro per
key ing, etc . Also, I would have had to build
several oscilla to rs for all o f my rigs including
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A to uch tone can also be used with a borrowed
radio audio section. This unit does double duty
with both a touch tone and PLL oscillator feeding
through the same audio unit. Pushing the buttons
is th e au thor's wife, WA7NDK.

the portables. My solution was to use one
atmosphere density acoustic coupling with
an in tegrated humanoid digit for keying. In
other words, I took all of the rf parts out of
an old cheap six transistor Far East radio,
poured the little oscillator in with the
remaining audio circuit, put the microphone
in fron t of the speaker, and keyed it all on
and off with a pushbutton. The unit fit s in
my shirt pocket and I can use it with any rig

Th e oscillator board is on the left. The remaining
audio portion of the radio on the right. The three
ferri te beads are on the plus lead to the oscillator.
The audio output lead is the high quality connec
tion on the top.

28

I happen to be near. The six transistor AM
radio is usually found in a drawer in almost
everyone's house. It ' s the one you got for
depositing $500 in a savings account or
getting a red star on a cash register receipt.
Maybe you bought it for the beach. Usua lly
you find the battery has gone fl at and often
the rf sections h ave gone weak too . The
audio sections, however, are almost always
still good. They typically use a one transistor
audio driver t ransfo rmer coupled to two
output transistors. Removing the rf portions
of the circuit is easy. To prepare fo r this
brain surgery firs t remo ve the radi o circuit
board from the case . Identify the vo lume
control and tuning capacitor. Look for a
wire running fro m the volume control over
to the i-f part of the receiver. Make note of
it because it carries your tone into the
amplifier part of the circuit. Clip it where it
connects with the i-f. Find a line halfway
between the tuning capacitor and volu me
control from the top of the board to -where
it meets the speaker. Cut the b oard in half at
this point. Put the rf part of the board and
the an tenna coil in the junk box. (Don 't
throw it away - it migh t conceivably have a
use sometime in the next thousand years.)

This home brew circuit board has a simple lay ou t
you may wish to copy. (Board by WA"9FCG) The
Ie goes cross wise in the lo wer cen ter. The resistors
and cacpacitors go from island to island to make
the proper connections.
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MFJ ENTERPR ISES

CW FILTER (CWF·2) Get razor
sharp ~elect iv itv ; No impedance
match ing' BW (selectab le I 80 Hz.
110 Hz , 180 Hz; Center
freque ncy F-lSO Hz; Sk irts 60
db down at '/iF and 2F ; 4 OP
amps; 2"~3" PC board. 514.95
wired. tested, gua ranteed;
$ 12.95 kit. CWF ·2 : 512.95 KIT, :ii1 4.95 WIRED
CW MINI FILTER (CWf ·3l 1'/i" x2" PC board, Center frequency e- zeo
Hz, 30 db down at '/if and 2F ; BW 110 Hz : 2 op amps; 58.95 wired.
tested. guaranteed, $7.95 kit .

LOW PASS FILTER (LPF· 1l Resistors set cutoff 500 Hz to 20 KH z;
Fa.ctory set to 2.5 KH z; Rollofl 48 db per octave; Inpu t imp 1 M; Gain"'l;
5 op atTlp$; 2"~3" PC board ; S 16.95 wired. tested. guaranteed; $ 14,95 kit .

• " ' please include 550t postage on all orders · ·· ·

WRITE FOR FREE SPEC SHEETS! II

P,O. Box 494·C
Mi••. Stale. Ms 39762

CFP ENTERPRISES
866 Ridge Road

Lansing, NY 14882

Central Upstate New York's
Mail· Order Headquarters

Specializing in Two-Meter FM
and Duality Used Gear

O ff ice and S a lesro o m Hours by Appo intm ent O n ly
24-Hour Phone: 607·533-4297

Send SASE for Bi-Monthly Listing of:
Used Equipment and Bargain Goodies

T rade-Ins accepted on both new an d u sed
equipment . Cash deals get prepaid sh ippi n g in
the Continenta l USA plus. a 20% d iscount o n
the items on ou r r egu lar Iist i ng !! l!!

VIBROPLEX
.: ENJOY EASY,

--"RESTFUL KEYING
$23.95 to $49.9&

THE VIIROPLEX
CO. , INC .

833 Broadwav.
N ew Y o rk, NY 10003

Ie'S FOR SUPER HIG H PERFOR '.1ANC£

ACTIVE AUDIO FILTERS
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Mail Coupon for Your FREE Copy, Dept. 73

FAIR RADIO SALES
1016 E. EUREKA· Box 1105 • LIMA, OHIO ' 45802
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Fig. 1. Schematic of the tone generator.
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When you cu t the board in half , you
broke a circ uit that runs aU the way around
the ou tside of the board . Take a small piece
of wire and re-connect the foil at the
extreme edges where you cut it. Connect the
very top foil lin e with the very bottom one
along the cu t. At this point you should be
able to connec t a fresh battery and hear a
click in the speaker when you turn on the
volume control, Hold on to the metal part of
a screwdriver and tickle the wire coming
from the volume control. If you don't hear
any pops or sounds even when you click the
switch, try and figure out what you did
wrong and get the next radio . These six
transistor radios are all remarkably similar
on the in side, regard less of the case or brand
name.

The parts of the o scillator can be mount
ed in any way. I used a board that WA9FCG
had made at home . You can make y our own,
use perfboard, or put it on a small rectangle
of shir t cardboard . Keep the leads sh ort so
that rf doesn 't have a chance to sneak in. A
piece of wet tissue on the pin near the body
of the IC should keep it h ealthy if you
solder directly to it.

Back at the radio , unsolder the battery
lead that goes to the volume con tro l switch.
Find an open p lace and stick a small
momentary con tac t push button switch in
the radio case. Connect the battery lead to
this switch and back out to the rad io and
oscillator. (Wat ch polarity! If they had the
negative lead going to the switch then be
sure and connect it to the oscil lator ground
side. ) Slip three ferrite beads over the
positive battery lead close to the oscillator.
This keeps it from changing tone when you
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HAM RADIO CENTER
Announces!

NOW: Call ),our orde r in, and we'll p ick up the
tab for the phone call. (M inim um order $25.00)
HOW: Place station to station call. When phone
bill is received, forwa rd copy along with our
invoice cover ing o rder phoned in , we'll send
refund c heck. DO NOT CALL COLLECT.

I

---

REFERENCES
Linear Int egra ted Circu it s, Vol. I. Signc tics Corp .

WA 7NDKIl squeaking into the W1QXR repea ter.
One tone burst unit can be used wi th every rig.

have it right next to the antenna . Connect
the audio lead coming from the volume
control to the output o f the oscillator . Run
a wire from the negative battery lead to the
ground side of the oscil la to r. (Unless you
have alrea dy connec te d the negative as
above .) Set the tone control to mid range ,
turn the volu me control on h igh, hook on a
battery , and you sh ould have a nice tone
when you push the button. Another ad
van tage of this system is that the tone can be
set JUSt by listening to somebody else 's tone
and using your perfect pitch to match them
up.

The NE566 is rated for 12 volts, but they
all seem to play fi ne on 9. Battery life is
reasonable because of the limited time.
Beware o f some of the cheap mo mentary
co ntac t switches you can buy. Some of them
make such p oor contac t that they th ro w in a
differen t resistance every t ime you press
them.

The te ch nique of borrowing the audio
section out of a little radio has also been
used with a touch tone pad . This makes a
nice portable unit with no connec tions
needed. Chop u p a radio and let yourse lf go.

. . .K9KI C
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COMPLETE STOCKS ALL NATIONAL BRANDS
WE BUY·SELL.TRADE USED EQUIPMENT

Write to Bill Du B ord W'KF
f or Trade-in Quote & Used L ist

HAM RADIO CENTER, INC.
83-42 Olty. IL, St. Lou is, MOo 63132

Phone (314) 993-6060 Dept. 7

YAESU
Newly appoin ted dealer [or II",
Eas t Coas t is fl O W laki ng orde rs
on Yaesll equipmen t. Se nd for
literature and f ree list of used
equipment available.
FRECK RADIO & SUPPLY CO.

40 Bil tmo re Avenue
P.O. Box 7287

Ashevil le, North Carolina, 28807
Telephone: 704-254-9551 , W4WL

WHY FIGH T aR M ?

Copy codu IhfOugh
the QR M with d NEW
DE·' 0 1 SIgnal o».
crimmator. BUIll in ec
S upply . fact o,y
tu ned. and a one yea'
warranly. 529.95 piuS
$2.00 shlppm9. Ala·

DY NAMI C ELECTRON ICS INC. bama resIdents add
Bent 1131 Decatur AL 35601 5"" lax.
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Th omas P. L itty. President
TPL Communications, Inc.
13125 Yukon A venue
Hawth orne CA 90250

TH EORY AND DESIGN
OF VHF&UHF

AMPLI FI ERS UTI LIZING
RF POWER

TRANSISTORS

Fig. 2. Top view of base area mask for a single
transistor.

,

L .L-...J_OO'_''''O_R-~

layer, o n one side . and a Si 02 glass layer on
the o pposite (see Fig. 1).

Using a photographic process, the Si 02
layer is imprinted with a base mask . This
mask is actually a photograph of the base
region of the transistor (see Fig. 2).

BASE
AREA

BASE
AREA

BASE
AREA

A lmost aU rf power transistors in
general use today are of the balanced

emitter silicon planer type. In essence this
means the transistor is constructed of silicon
material utilizing a planer process with all
emitters stabilized by resistors.

NPN and PNP transistors are both avail
able for use as rf power amplifiers. This is
largely due to the fact that Motorola C & E,
the largest user o f rf transisto rs in the world,
designed their high band VHF Micro Radio
with the PNP variety. If it were not for
Motorola, therefore. there would be no need
for PNP transistors. since they offer no
advantage over the NPN and in fact are
slightly. more difficult to build and use.

The NPN transistor is built using a doped
silico n wafer. The wafer is doped to form a
high co nductivity layer. now as an epitaxial

S,02 ( GL ASS LAYER)

SILICON N'

EPITA XIAL LAYE R

Fig. 1. Silicon wafer, side view.

This base area is then etc hed ou t o f the Si
02 using hydroflu oric acid . A Boron gas is
then passed over the o pen areas. The Boron
gas dopes the o pen area posit ive (since this is
a NPN transistor) and forms a positive base
region (see Fig. 3).

It might be well to mention at this point
that a single silico n wafer (2-5 em diameter)
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b e diffused
gas containing

BASE BONO PAo-I-- ---,;

rf~~h7~ME TA LI ZAT ION

EMIT TER BAL ANN~",--+-,,::-'=jt:t~RESISTORS -

EMITTER BONO PAOi====~!.__~COLLECTOR

1=7 EMITTER S
BASEA REA --~----1

and then et ched to fo rm co ntacts between
all emitter and all base areas. Gold is being
used in place of aluminum by some ma nu
fact ure rs because of its ab ility to extend t he
transistor life during high te mpera tures.

It is at this time that the emitter balanc
ing resistors - among the more commo n are
nichrome and aluminum - are deposited
(see Fig, 6),

- , BASE AR EASG ""- ".' : " • • , I • •• • • • '" .
COLLE CTOR

EPITAX IAL LAYER

usually contains hundreds, if not thousands,
of individual transistors.

The holes cut for the base area diffusion
are then fill ed up by ethyl silicate, a sub
stance similar to Si 0 2, and new holes cut for
the emitter regions by the same process as
that used for the base .

The emitters can then
through these holes using a
phosphor (see Figs, 4 and 5),

Fig. 3. Side view of a single transistor. showing
base diffusion .

Fig. 6. Top view of one cell of a transis tor wi th
metalization and emitter resistors.

COLL ECTOR

BeO WAFER//

TRANS ISTOR CHIP EMITTE R BOND WIRE

BAS E BONO W IR/'_~~~~~Z:2i~;';O,LLECTOR LEAD

BASE L EAD

When the wafer has reached t his poin t it
is diced up, forming thousands of individ ual
chips identical to the one I have been
describing.

Connections to the outside wo rld are no w
made by fine gold wires connected fro m the
base and emitter bond areas to the respective
transistor package terminals.

Collector contact is made t hro ugh the
bottom of t he transistor chip which mo unts
to a metalized beryllium oxide wafer (see
Fig, 7).

COPPER BASE

EMITTER

ETHYL SILICATE
NEGATIVE EMITTER

POSITIVE BA SE

E MITTER

" " " "" • ..•
" "" "" " """ ""• " "• • • ,

" "
" •" " " ""
COLLECTOR

,
EPITA XIAL REGION

Fig. 4. Side view of a single transistor, after emitter
diffusion.

-,!-COLLECTOR L EAD~~~~~i~~~2:EM I TTE R L EAOS
BASE BONO WIR E

BASE LEAD

BASE

Fig. 5. Top view of collector emitter and base areas
of iJ single three cell transistor on a silicon wafer.

A very important question should now
have entered your mind . How do we co nnect
all of t he base and emitter areas together and
to the outside world , so we can do so me
thing with the transistor besides look at it ?

The co nnec tio ns are made by an alumi
nu m metalization surface whic h is deposit ed

TRANSISTOR CHI P

Fig. 7. Transistor

VHF and UHF

At VHF and UHF a transisto r no longer
looks exactly lik e a transisto r. Figure 8
depicts the equiva lent circuit.
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Once we understand what the transistor
looks like, it is possible to design a circuit
that will give optimum performance.

lELHEIwith

Antenna Systems

ProfessionallyEngineered
"BEAMED-POWER"

"BALAN CED-PATTER N"

"PERFECT·MATCH"

L C COLLECTOR

'.

l...,_~~~ E M I TTER

,

Fig. 8.

SA SE LS r

"

Circuit Design

As we hav e seen fr om the eq uivalen t
circuit of Fig. 8, the transistor at VHF and
UHF cannot be viewed simp ly as a current
amp lifier since it possesses too many reactive
comp onents to mak e life that simple. The
solut io n therefore must be to im pedan ce
match the rf power {rf curren t if you wish)
in and out of the transistor. To do this with
the minimum o f effort , we may simplify our
equivalent circuit to the extent sho wn in
Fig . 9.

Fig. 9.

I will also make another assump tion , and
that is that all system work done with these
amplifiers will be son.
Base Matching

To match the base of the transistor to
son , it is often advisable to resonate out the
base inductance LB at the o perat ing frequ en
cy or its second harmonic. For simplicity we
will resonate it at the operating frequency as
follows:

1. Obtain the parallel equivalent circuit
for LB and RB:

Q=XLB
RB

RBP=(I+QZ)RB

XLBP - (I + Q2) ( j XLB)
Q2

The design, craftsmanship and
technical excellence of Telrex-

Communication Arrays
have made them the standard of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without 'cut and
try ' and endless experimentation.

"tIte- -Lm.e II

with a "MATERIAL" difference!
Al so, Rotator-Selsyn-lndicator

Systems, lnvertsd-v-Kits,
"Baluns," Towers, "Bertha" Masts,

12-Conductor Conlrol Cable and co-ax,

Send for FREE Amateur Brochure' Box 8 79

Irex 10&0.0......

AS&UII' P"'"~. I<O'r , (IIS lY 0111 1. U $ A
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Fig. 10. Ne w equivalent circuit.

CO' '" 'n ' oe ~ 'c

0 ,

o

Fig. 11 b.

Fig. lI e.

e

Fig. l1 a.

XeSI is simply a Q multiplying capacitor
which also allo ws adjustment to the circuit
should any be necessary .

The values of the components can be
computed as follows :

Q= J50 · 1
RBP

(Use t his nu mber for solving equat ions be
Iow.)

a ~----,

e

3. We now may match the input Im
pedance to son by using the simp le im
peda nce matching net work shown in Fig.
I I c.

With Cg now in place our circuit looks as
depicted in Fig. II b .

2. By selecting a capacitor with a value 
jXLBP - we ca n resona te ou t the base in
duc tance . The ca pacitor is placed as shown
in Fig. Il a.

LOWEST PRICE
HIGHEST QUALITY

SUB-AUDIBLE
TONE

COMPlfH -No ree~s re~U1re~!
There's nothing else to buy, Alpha encoders
and encoder/decode rs are complete and
ready to insta ll . A f ree 32 page instruct ion
m anual is prov ided with each order, wh ich
includes helpfu l ideas on repeater app lica
tions and various tone uses.
Plug-in frequency modules are inc luded. Spe
cify frequency from 20 Hz. to 3,000 Hz.

QT-5 Encoder only
ASSEMBLED 29.95

IN KIT FORM 22.95
QT-10 Encoder-Decoder

ASSEM BLED 45.00
PT-lOU Burst Tone

ASSEM BLED 26.95
IN KI T FOR M 23.95

ALPHAELECTRONIC
SERVICES

8431 Monroe Ave., Stanton, Calif. 90680
Phone 714 ·821·4400
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X 'LB = Q (50)

XCBI = .5 (X 'LB)

• 2
XCB2 = XLBP = (Q(50)) (I +Q ) .

Q2

vided to eliminate high standby leakage cur
rents and to prevent the rt mput power from
biasing the transistor off (loss of power gain
will result). See Fig. 13.

Collector Matching

To match the collector output to son we
proceed as follows :

I. Determine collector load impedance as
per this formula :

2
Vee

Rcl= -2 Po

DC BY- PASS T
,

BA SE DC RETURN
( M AY ALSO BE LOW

VAL UE RESISTOR) .!-

COLLECTOR ISOLATI ON CHO~E

Fig. 13.

2. By using the following simple circuit
(see Fig. 12), we may match the collec to r
load impedance, ReI , to 50.0.. This assumes
you are developing enough power to make
ReI less than son., i.e. appx. lAW @ 12V.
If this is not the case, other simple variations
of this circuit can be used , for example,
reverse it.

o

o

Fig. 12.

The collector ch oke should be heavily
bypassed, on the de side, to eliminate
oscillations and rf feed-through into the rest
of the system.

Practical VHF and UHF Amplifiers

I am going to describe several simple
designs that will make any VHF or UHF
transistor play quite well and explain how
you can o ptimize them for best perfor
mance.

This amplifier will work with any VHF
transistor whose power output is between 3
and 40W.

Some of the more common transistors
that can be used and their respective power
gains are listed in the table.

Referring now to Fig. 14, these transis
tors will work quite well with the suggested
values and if you follow my tweaking

Calculations for XLC, XCI , and XC2·

V 2RCL = cc
2 Po

50 -I
Q= RCL

X 'LC = Q RCL

,
XCI = A (X LC)

XC2 = (I + Q2) (X ' LC)
Q2

The only step left is to provide de voltage
for the amplifier. This is done through a de
isolation choke of approximately five times
the collector load impedance. Some base to
ground de connection sho uld also be pro-

Power
Output

3-5W

7-12W

10-1BW

20-30W

3Q-40W

Power
Gain

10 dB

6-BdB

B-10dB

5-BdB

4-7dB

IMlr.I Type

TRW 2N5589
TRW PT5589
SSS 2N6080
CTC B-2-12

TRW 2N5590
SSS 2N60B1
CTC B-12-12

SSS 2N60B1
TRW PT5649
CTC B-12-12

SSS 2N60B3
TRW 2N5591
SSS 2N6082

SSS 2N60B4
TRW 2N5706
CTC B-40-12
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(cut-and-try) suggestions, will result in an
exceptionally well-performing amplifier.

5. Follow my suggested circuit layout for
maximum success.

•

.". RI

1.. 4 ,001 T .1T
.". .".

ca

.01 T

•

+12 TO 14 VOI..TS'~-:~==i_--:!_...,

"
Fig. 14. Frequency range, 140-175 MHz. Fig. 15. Suggested circuit layout.

Cl, C2, C3. C4 - ARCO 404
C5 -100-150pF
Ll, L2-3T#l60.7em I.D.
L3 - 3 .3 pH rf choke {appx.]
L4 - 5T #18 0.7 em I.D.
Rl - 10-50011

6. Thin copper coil should be used to
connect the top ground plane to the bottom
ground plane around the emitters, dc bypass
and rf input and output.

. . .K6RAD

Good heat sin king should be provided
and the power transistors not stressed
mechanically in any way , since they are
brittle and once broken, are useless.

The rest is up to you. Packing and
utilization of these simple circuits is limited
only by your imagination. Remember, the
simpler, the better.

70-80
.....ATTS
OUTPUT

2N6084

Fig. 16.

3- 5 WATTS.3 · .5
WA TTS
INPUT

2 N5589 2 N5591

3 3 CM OF 75 0 COAX ( 'I)

How to Get More Power and More Power
Gain

Now that we have mastered the single
stage amplifier the next step is to combine
these amplifiers to provide more power gain
and/or more power handling capability.
Figure 16 is a suggestion of how to cascade
and parallel these simple amplifiers to pro
vide SOW of rf power output from 3jlOW
power input. A handy widget, known as the
Wilkenson Combiner, is used to split and
combine power. This device utilizes the
simple quarter wave transmission line
formula for its operation .

Important Construction Techniques

The following are some very important
suggestions that can make or break you as an
amplifier builder. If you follow these sugges
tions in building the latter described ampli
fier , you shou ld have little difficulty in
making it work.

I. Keep the leads as short as possible on
all de bypass capacitors.

2. Keep the leads as short as possible on
C5 and place it as close to the transistor base
lead as possible.

3. Keep as much ground return area as
possible, preferably by using double sided '
board.

4. Keep the emitter leads on the transis
tor as short as possible.

To tune this amplifier, apply voltage and
tune Cl and C2 for minimum reflected
power, then adjust C3 and C4 for maximum
power output. To tweak this amplifier
simply adjust L1 and L2 until Cl and C3 are
almost completely meshed for maximum
power output and minimum reflected
power. Adjust RI until the output power
drops about 5-10% and you are ready to go.

A simple explanation of why we tweak in
this way now follows : a) CI and C3 are made
as large as possible to bring the loaded Q
down, thus increasing the bandwidth and
stability of the amplifier. b) R I acts as a
stabilizing element, swamping and termi
nating the input circuit so that mis-adjust
ment will not cause oscillations.
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220- GOING • • • GOING ... GOING ...
plif ied licensi ng procedu re which in
cludes self-assigned stat ion ca ll si gns.
The petit ion further proposes that a
station co uld be placed into operat ion
immediately up on filing of the appli
cation and, shou ld the Commission
fail to act upon the application within
30 days, the license woul d au tomati
ca lly become validated. Wh ile the pet i
t ion does not conta in an est imate of
the size potential for the proposed
Class E category, informal est imates
run as high as 10 mi llion licensees.
The Commission is also in receipt of
considerable co rrespondence both in
favor and in opposition to the reallo
cation of the .band fo r an y uses other
th an are now authorized. The
American Radio Relay League, lnc.,
(ARR L) has fil ed a peti tion in opposi
tion to that of EIA (RM- 1747) re
questing den ial of the EIA petition
and that the Commission issue a no
tice of inq ui ry inviting suggestions and
proposals fo r increasing the efficiency
and effectiveness of the Ci t izens
Radio Service.

4. The band 220-225 MHz is cu r
rent ly allocated intern ationally in Re
gion 2 to the Amateur and Hadioloca
t io n services on a co-eq ual basis.
Natio nally, however, Rad iolocati on is
the prima ry service and Amateur the
secondary service. The latter service is
further constrai ned by footnote NG13
to the national Table of Frequency
Allocat ions speci fy ing th at in an area
in Texas and New Mexico about 175
mi les wide and 110 miles in latitude
cente red essentially on t he White
Sands Missile Range , normal amateu r
operations are not permitted in the
band between 5:00 AM and 6 :00 PM,
Monday th rough Friday. In view of
the Government use o f the band for
radio locatiun, the Commission has in
q uired as to the possibil ity of the
band being shared with some form of
Citizens Radio Service operat ions. The
Di rector o f the Office o f Telecom
munications Poli cy has advised that
sharing to accommodate add itional
operations of a d iscip lined Citizens
Rad io Service would be practicab le in
the band 223-225 MHz. Such use
would be subject to reception of
possible interfere nce from radio
location opera t ions, particul arly in
coastal, North Central and the North -

greatest need;" and to create a new
" Hobby/Personal Radio Service" in
parts of the 220-225 MHz band as
a substitute fo r present Class D
Citizens Band.
e. RM·1793 (George Jacobs and
Stewart Meyer petit ion) f iled May
10, 1971 - Proposes to establ ish a
new "VHF Rad io telephone li
cense" in the Amateu r Radio Ser
vice anywhere above 144 MHz (sug
gests 221-224 MHz ); phone on ly;
100 watts maximum power; no
code test. Would not change Citi
zens Band ru les.
1. RM-1 841 (United CB'ers of
America) fi led Ju ly 1, 1971 
Proposes to use 27 MHz for
" Hobby (C lass H)" use only ; trans
fer "all emergency and ca ll channel
operat ions" to 220 MH z.
3. All of the fo regoin g petit ions

propose, in various ways, Ci t izens
Radio use of a port ion of the band
220- 225 MHz and will be considered
in th is proceeding. Th e most detailed
pet it ion was submitted by the El ec
tronic Industries Associa tio n (EIA).
As proposed by EI A in RM-1747 a
new Class E category in the Citizens
Radio Service wou ld be crea ted fo r
the same type of use now autho rized
to Class D category stations, i.e.,
personal and business rad ioco mmuni
cations. As proposed, the Class E
category wo uld provide 80 FM chan
nels occupy ing 2 MHz with in the
220-225 MHz freq uency band. Chan 
nels wou ld be alloca ted fo r specific
types of commu nications, e.g., intra 
sta tio n, inte r-stat io n, business,
weather advisory, emerge ncy, mari ne,
in-plant, t raffic control, etc. Most
Class E stat ions would be autho rized
25 watts powe r output. A small nu m
ber o f channels wou ld be reserved fo r
one watt, lodal use stations. Certain
public safety agencies wou ld be li
censed to operate Class E stations at
100 watts for use in emergencies.
Antenna structu res could be either 20
feet above the nearest man-made or
natu ral object within 500 yards, or 60
fee t above exist ing terrain. Licensees
would be required to notify the Com
mission and the Federal Aviation Ad
minist ration should antenna height
exceed the maximum permitted near
airports. The peti tion proposes a sim-

Before the
Federal Communications Commission

Washington, D.C. 20554
FCC 73-600

97345
RM-1633,
RM-176 1,

Notice of Inquiry
and Notice of

Proposed Rule Making

Adopted: June 6, 1973 - Released :
Ju ne 12, 1973.
By the Commission : Commissioners
J ohnson and Reid concu rring in the
result.

1. Notice is hereby given in the
above ca pt ioned matter.

2. The follo wing petitions have
been received which are applicab le to
this matter:

a. RM -1 633 (Wayne Green petition)
filed May 25, 1970 - Proposes to
ma ke part o f the 220 MHz ama teur
band available fo r " Hobby Class"
amateurs and to limit 27 MHz
Cit izens Band operations to " busi
ness and personal business" use.
b. RM-1 6 56 (Reed Electro nics
School petition ) fil ed J une 24,
1970 - Proposes to move Citizens
Band from 27 MHz to th e 220 MHz
amateur band and to return 27
MH z freq uencies to U.S. Govern
ment.
c. RM-1747 (EIA petition) filed
February 5, 1971 - Proposes a new
"Class E" Citizens Band service
between 220 and 222 MH z; 80
channels; 25 kHz channels; 100
watts max imum power. Would not
alter Rules fo r 27 MHz Citizens
Band.
d . RM· 1761 (F.C. Hervey petition )
received February 26, 1971 
Proposes to shut down 27 MHz
Class D Cit izens Band as now pro
vided in " Parts 95 and 15" temp o
rarily and reassign frequencies "to
those Mobile Rad io Services in

Docke t No. 19759,
RM- 1656, R M - 174 7,
RM-1 793, RM-1841.
In the Matter of T he creat ion of a new
class of Cit izens Radio Service and the
rea llocat ion of f requencies between
224 MHz and 225 MHz in the band
220-225 MHz now allocated for
shared use by stations in the Amateur
Radio Service and Government Radio
location Stations for that pu rpose.

" ...220-225 MHz is currently allocated internationally in
Region 2 to the Amateur and Radiolocation services on a co
equal basis..."
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western areas of the United States.
Moreover, operations wou ld not be
permi tted between the hours of 5 :00
AM and 6 :00 PM, Monday through
Friday in the areas around the White
Sands Missile Range, New Mexico, and
in Franklin and Gulf counties in
north west Florida.

5. As implied above, the use of a
port ion of the band 220-225 MHz
for other than Amateur o r Hadioloca
tion services wou ld be a derogation of
the internat ional Table of Frequency
Allocations of which the United
States is a proponent. Therefore, it is
poss ible that objections from Canada
and Mexico may require a orohib ition
against any other operations in some
borde r areas. Pending reso lutio n of
that mat ter, mobile stations would be
constrained from operations within
ten miles o f the border end base
stations within 25 miles of the border.
If suitable arrangements with Canada
and Mexico can be effected, this
prohibition may be modified to con
form to the nature of the agreement.

6 . The Citizens Radio Service was

pense tha n equipment operating in
VHF or UHF ba nds. Growth has been
phenomenal, wit h the number of li
censees increasi ng f rom 49,000 in
1959 to 868,013 in 1971 .

7. The 27 MHz Class D Cit izens
band is divided into t wenty-three
channels with seven channels author
ized for commu nications between
units of different stations and one
channel to be used solely for emer
gency communications involving the
immediate safety of life and the im
mediate protection of property, or
commu nications necessary to rende r
assistance to a motorist . A wide vari
ety o f communications is pe rmitted in
the Class D Citizens Radio Service. As
the number of licensees increased,
however, so did comp la ints against t he
use of the service for the transmission
of long duration base-to-base mes
sages, hobby type communicat ions,
technical violations such as use of high
powered amplifiers, and gene ral pol
lution of th e spectrum. Such abuses
resulted in certain p rohibitions against
the Class D CB Service, including: (1)

channels available to the Class D
service. Such stations consti tuted
nearly 4 7% of the total numbe r of
radio stations au thorized by the Com
missio n, asof June 30, 1971.

9. The Commission proposes in this
proceeding t o establish a fo rm of
fixed and mobile service in the band
224-225 MHz. The band would be
d ivided into 40 channels at 25 kHz
spacing. Eligibility fo r this service
would be similar to that for t he
present Class D service, l.e ., any per
son eighteen years and older who
meets the basic c riteria for Com
mission licensing. However , the Com
mission does not intend that the
abuses o f its Class D rules, and associ
ated enforcement problems, shall be
extended to this new service. Ac
cordingly, before this service is per
mitted t o become operational the
Commission wi ll establish new Class E
rules and enforcement p rocedures,
based on the informat ion provided in
response to parag raph 10 of this No
tice and such other relevant informa
t io n as it deems approp riate.

n • • •the Commission does not intend that the abuses of its
Class D rules, and associated enforcement problems, shall be
extended to this new service."

established by the Commission in
194 5 (Docket No. 6651) as a rad io
communication service of fixed , land ,
and mobile stations intended fo r short
distance personal or business com
munications, and for rad io signa lli ng
and control of remote devices by
radio. Due to a lack of suitable low
cost equipment fo r the then existi ng
Classes A, B, and C services, Citizens
Radio grew slowly and reached a total
of only 40,000 licensees by 1958 . At
that time it was decided to establish a
Class D Citizens Service in the 27 MHz
region to permit voice communica
tions of a general or business nature.
Although interference had to be ac
cepted from Indust rial, Scientific and
Medical (ISM) equipment, to wh ich
the frequency of 27.12 MHz was
primari ly alloca ted , it was be lieved the
Cit izens Radio Service, due to its
relatively low priority, cou ld never
the less make effect ive use of the
spectru m. Consequently, although not
ideally suited to the short distance
concept of the Citizens Radio Service
because of its sporadic long distance
transmission characteristics, the 27
MHz region was allocated fo r such
use. It was expected that equipment
operating in the 27 MHz ba nd cou ld
be produced at considerably less ex-

38

communications as a hobby or di
version ; (21 t ransmission of obscene,
indecent or profane words, language
or meaning; (3) commu nications not
directed to specific stat ions or per
sons; (4) the transmission of adver
t ising or soliciting th e sale of any
goods o r services; (5) transmission of
music, whist ling, sound effects or any
material fo r amusement or enterta in
ment purposes; (6) com munications
about the technica l perfo rmance of
equipment; (7) relaying messages fo r a
person othe r than the licensee or
member of his immediate family.

8. The Commission has been exam
ining a numbe r of various proposals
directed toward promoti ng the effec
t ive use of the Cit izens Radio Service
or reduci ng widespread Rule viola
tions. These proposals will be t he
subject of fu rther Commission in
quiries and proceedings with regard to
Class D enforcement problems . T he
immediate proceeding, however, will
address o nly the possibility of allo
cati ng additional frequencies to meet
the requirements of the general public
for improved radiocommunication ser
vices not now effectively provided by
the Class D Citizens Radio Service
and, at the same time, relieve some of
the heavy concentration of stations on

10. Wi th a view toward ach ieving
the above objectives regarding th e
reallocatio n of the band 224-225
MHz specific comments and substa n
tiating data are invited on the fo llow
Ing:

a. Specific services and types of
operatio ns which shou ld be pro'
vided, including limitat ions and
reasons therefo r. Estimated growth

•
over 1o-year period .
b . Economic sociological and other
p u bl ic interest benefits wh ich
would be derived.
c. Effect on Class D Citizens Band
operations at 27 MHz.
d. Natu re and probable impact of
operational limitat ions imposed as a
result of interagency and inter
nation al objections or condi t ions of
use .
e . Detailed techn ical parameters
which shou ld be adopted regarding
equipment to be used , inclu ding
detailed studies of exten t o f effec
tive coverage and use to be expec
ted in different environments such
as urban areas with high density
populat ion . In add itio n, detailed
recommendatio ns shou ld be made
regarding total spectru m space re
quired to meet various objectives,
channeling, maxi mum power, an-

(con't. on page 91 )
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T h iS art icle concerns a very useful item
in anybody's shack or home, namely a

two-way duplex radio type intercom that
you will have a lot of fun making, tuning up
and using. Most of the parts should be found
in your junk box (mine is about 45 feet long
now, but I have been at it for half a century,
this year).

This project will take you right back to
the good old days of 160 meters, even if
you've never been there before. It's an
"MOPA" (master oscillator-power amplifier)
and it's o n 160 meters. To be exact , one part
is on 1600 kHz which, when I got my first
license in 1923 , was called "20 0 meters,"
and the other half is close to the good old
ship band of 500 kHz.

The two receivers needed are already
complete for you. If you think y ou can
build them for less than $4.95 , go ahead and
try! Otherwise just buy two of them at
Lafayette or Radio Shack. I did , and aside
from the misery o f the tiny edge-tuning dial,
they do the job. Of course , for around $8.95
you can go hog-wild today and get "Direct
Dial Tuning" and a " Large Three Inch
Speaker!" (Just how large can a thre e-inch
speaker get to be, anyway?) The sending
units are easy to make, easy to tune up, easy
to modulate and have a terrific co llecto r dip,
after the so metimes skimpy ones on VHF
UHF. Then you load up with the ac line
plugged into the final , and you're in busi
ness. Your XYL should appreciate this o ne
at least.

AUGUST 1973

Bill Hoisington KICLL
Farover Farm
Peterborough NH 03458

A duplex intercom that
opera tes on broadcast f requencies.

Bear in mind that o n this project you can
substitute almost anything.

Transmitter
So here we go. Figure I shows the

schematic o f o ne transmitter. The layout can
be your own. I built mine in a black plastic
piece of pipe and just plugged it in like a
long light bulb . Not hing touchy about the
circuit. The master oscilla tor oscillates and
the power (99 mW!) amplifier amp lifies. Ql
and 02 are any old transistors that reach 30
MHz, or even good audio ones. I happened
to have so me 2N~249 ' s and they worked
weli at 1600 kHz, so in they went. I also
tried some VHF units, HEP 55's to be
specific, and they were to o lively for use "at
those low frequencies. 01 is the oscillator,
with emiller feedback fro m Ll. Ll is No. 34
DCC (double cotton covered) with coil wax
to hold it in place on a phenolic fo rm about
12 cm O.D. and about 2.5 cm long with a
threaded core inside. BC " loopst icks" are
good, ex cept for the taps. In fact you can
use almo st any kind of coil as long as y ou
keep the turns ratio s nearly as shown. Don 't
forget, y ou are on 200 meters, the high end
of the BC band , and you can use plen ty of
C. I so metimes use up to 1000 pF around
these frequencies.

Transistor 0 2 is the amplifier and serves
mainly to take the AM modulatio n. I tried
to make the project go with a modulated
oscillator, but zilch. No gett ing away with it.
Just co mbined FM and AM with nothing in
the center o f the carrier and so me kind of
modulation on either side. You will find that
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Fig. 1. Schematic of the 1600 k Hz transmi tter for th e in tercom. To get the second unit operating on
550 kHz, turns may have to be added to L l and L2 - just be sure to keep the tap ratios the same.
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Fig. 2. A power supply that is built iRto the same
case with the transmit rer furnishes power while
also connecting its o u tp u t to the "ac line" antenna.

11 7 V \ L.,.,.::-...._ ....__...._ ...-<~--'PRIMARY 12V300 mA
SEC<lNOARV

Ac Supply

Just in case you don't have o ne lying
aro und, or don't have an o ld defun ct $9 .95
ac-bat te ry portable tha t you can survey, Fig.
2 shows an ac supply that 1 rigged up in an
emergency. It works and doesn't have any
hum in it that I could find , even when I used

10 mils, or even I I if you want to get the
maximum allowed which is 100 mW. So
with 9V you've got 99 mW.

You will be surprised , if you haven't tried
it already, how you can load up your ac line
with Be rf! The carrier will then be found all
over the house , along with the really good
modulation, if anyone is talking. The signal
also goes to the cella r, garage , workroom o r
what have you .

$4 .50
4.50
2.50

1.50
4 for 5,00

2.50
1.60

4 lor 5 ,00

CRYSTALS
DI VIS ION OF BOB

WHAN & SO N
ELECTRON ICS. INC .

2400 Crystal Dr.
Fort Myers

Florida 33901
1813) 936·2397

Send 1DC fo r new
cata log with

osci llator circuits
and lists of
thousands of

frequencies in
stock.

SPECIALS I CRYSTALS FOR :
Fr eq ~ency Sta ndards

100 KHz (HCI3/UI
1000 KH l lHC6/ U\

Almost All CB seu. Trans. or Ret .
(CB Svn rheaizer Crystal on reque st )

A,·v Amateur Band in FT ·243
lhtept 80 meters)

80 '-l eler Range in FT·243
Cofor TV 3579 545 KHl !wire leads)

Fo: first clan mail add 1&t per
crystal ,.. lor a irmail add 20t ea.

$3.75 Each
Inquire about Quant ity
pnces . Order direct.
Send check or money
order.

SPECIAL
Crystals for most arne 
teur 2-Meter r .M. Trans
cetvers:

Depend on . . .
We supply crystals from
16KHz to 100MHz. Over
6 mill ion crystals In
stoc k.

CRYSTAL BARGAINS

Q2 works just the way the old tube sets used
to . Remember those large old glass bottles
your father worked with? When the oscil
lator Ql is lo aded into Q2, you can get up to
15 or 20 mils o f collecto r current on Q2.
Then when the circuit C2-L2 is tuned to
1600 kHz, a fine dip occurs, way down to a
few mils. You can then lo ad it back up with
useful energy into the line, or a test lamp, to
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• CAN UK TOTAL FIXED R OF 6 .21<, BUT BETTER
1'0 USE 151< POT. AND SET FOR 8 ",A TOTAL CURRENT

Fig. 3. The TAA300 I e was used for modulation,
but any small amp lifier will work equally well . . .. KI CLL

can use the same , or adjust an op amp
out put to around 2 Kf2. and modulate the
final wit h tha t. Use any mike you please,
begin ning wit h the JY.! in. c rystal mike
cartr ide for 89¢ at Radio Shack . For hi-fit ?)
response, use one o f these in parall el with
their dynamic mike ca rtridge . You might ,
just might , be su rprised . Just list en to the
modulator outpu t direct into padded ear
phones. Again, Radio Shack, for less than
$20, and very usefu l (no, I don 't work for
Radio Sha ck).

Testing

You should get enough rf output out of
J 1 to ligh t a No. 48 bulb (2V, 60 mil s, 120
mW). Maybe not too brigh t, but visible
enough. Perhaps 50 mW, for ex amp le. The
amplifier should also load well into the ac
line with j udic ious use of C2 and C3 . Run
the amplifier with j us t a sligh t dip , but
always listen to it. I use two methods,
sometime s three. I ) Plug a good set of
padde d earphones of the hi-fi type which
have two little loudspeakers inside into a
good receiver and listen to it. 2) You can
plug a good FM se t into the mod ulator inp ut
for tests a nd listen arou nd the house fo r
fields tre ngth . Don't take th e modulatio n for
granted. Use a good AM se t for these tests.
3) Use a d iode receiver with good af.

As a final test , do the same with o ne of
the $5 sets. For duplex tests, tune up a
seco nd sender o n or near 550 kHz, an d use
the second $5 receiver. You may have to
increase the number of turns on LI and L2
fo r this. A BC loopstick will always do it
if you do n't want to wind your own , but
you'll have to rewind fo r taps. No w plug o ne
transmitter into the line in your shack, fo r
examp le, and the second in the kitch en or
n ear the TV set if y our XV L is a soap o pera
addict , or even in the library if she is the
inte llectucal ty pe - and, voila, DUPLEX.
You will find you can talk most anywhere in
a room and the mike will pick it up. Use lots
of modulator gain and only a little o n the
receiver, to keep sound wave feedback
down. There is also one of those mise rable
little earpho nes with each $S set , if you can
stand it plugged into your ea r. Have fun 
that's what this one is all abou t !

;J;.O'

..0
•

•

• •OPEN

H OC

•
FEEDBACK !)OOA Z'2A 4 .7KCO,,,.... T;1

ee
"'.

Receiv ers

I just went to one o f the Radio Shacks
and paid $9.90 fo r two of those 6 tra nsistor
radios with a 9V battery and a carry ing st rap
(which I soo n cut off because it's a
nuisance). As mentioned, for around SIO
each, you can do better, but these little $5
jobs have a certain fea ture which is quite
interesting. As far as I know, they represe nt
the grea test value of anything o ur tech
nological world has produced so far - a
sensit ive su perhe t covering a frequen cy
range of three to one, complete in a palm
size box , antenna, battery, etc ., all fo r $5 .
They do require a "stand" though, to make
them sit up on a table or shelf.

'NPUT

it with a 10 8 MHz FM oscillator-modulato r
combination . I did try for a mi nimum value
of capacitors while stil l maintaining an ab
se nce of h um, just as a matter of cost , b ut
aga in, it works. In this case, for radiation,
you jus t plug the rf ou tpu t r ight back into
the ac line , which goes a ll over the h ouse.

Modulator

I used the same dependable Amperex
TAA-300 IC whose circui t is about ten years
o ld by now and is well kno wn to readers o f
73 Magazine . You can also use any of the
solid state a udio amplifiers , 100, 360 mW
output, or I W or 3W, for $4 .95, $5 .85, etc.
Or build your own from your favorite chip.
With the TAA-300 output of 8n I used an
8f2 to 2 Kf2 transformer, as in Fig. I . You
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Bob Hu~es
Alexandria, Louisiana

PAY TV - 1947 STYLE
Sooner or later everything turns up

in the surplus market , and sooner or
later somebody usu ally bu ys it at a
bargain price.

I got a nostalgic twi nge as I read
Meshna's advertisement (as I always
dol an page 138 of 73 for May. There
it was - the whole bag of tricks in

(Continued on p. 96)

GOOD VIBES
Keep u p the fine work o n your

magazine. It is tops as far as I can
ascertain I I will cont inue to read it
untif it is no longer readab le o r I am
no longer able to readl I will be going
to the land of OX soon fo r abou t six
months and as soon as I am allowed to
I will send a change of address and
also my call and operating frequ en
cies/hours.

Edson B. Snow W2UN
Rochester, New York

counter, I saw that p in six was the
decimal point ca thode which would
light if grou nded through a 220 oh m
resistor.

The deci mal point shou ld light only
wi th the kHz/Hz swi tch in the Hz
position and with th ree d igits to the
right of the decimal point with the
Hi/lo switch in the l o posit ion, and
with two digits to the right with the
Hi/lo switch in th e Hi position .

Replace the SPST k Hz/Hz wi th :a
OPDT. Ground the center of the
added sect ion th rough a 220 ohm X
watt resistor. From the c ircuit th at is
comp leted with the switch in th e Hi
position run a lead to the center of an
additional section of th e Hi/lo switch
which is now a Triple-pol e DT instead
of DPDT. The other terminals of the
added switch sect ion have leads to p in
six of the center read out fo r "Lc" and
the next readout to the right fo r Hi.

It is nice to have th e decima l point
show up without having to thin k
abo ut it each t ime, particu larly in the
right place!

If one wanted to be really chintzy
o ne cou ld arrange to have the decimal
point on the leftmo st readout se rve as
an over-range ind icato r instead of a
separate lE D.

READ THAT METER
When in your Janu ary issue you

announced that 73 was going Met ric, I
applauded your stand and then leaned
back to see what develo ped. Now I
was prepared to forget li ttle things
such as 6-32 screws and th e like.
However, an error such as appeared in
your April issue (and by an Editorial
Staff member at th at ) I f ind d iffic u lt
to forgi ve. I am referrin g to W7DXX's
article "2 Mete r FM at 14000 Feet "• •
Shouldn' t that be "2 Meter FM at
4267.2 Meters" ?

Kenneth J. Koster WA7RyP/0
Bismarck. North Dakota

By golly, you're righ t .. . 4267.2
meter FM on 2 meters!

JUNE 13-·2M OX?
Th is morn ing at 0850 CST mon ito r

ing loca l 146 .94 d irect here in Mexico
City a W4 mobile in Okeechobee,
Florida suddenly broke the squelch on
my Sta nd ard 826 calli ng QRZ. I im
mediately answered and he correctly
acknovyledged my call (XE1WS I,
every bit as su rprised as I was o r more
so . I caught h is car l sign also but
p rompt ly forgot it in the exc itement
of the mome nt befo re I had a chance
to write it down. With in about 30
seconds conditions were o ut, and I am
therefore pretty sure it was a meteor
scatter contact. Distance from Mexico
City to Okeechobee, Florida is about
1780 airline miles!

As you can imagine, I am very
anxious to determine 'Nho I wo rked
and perhaps if you can run a short
note on this incident in the next 73, I
may be able to find out. Since he
copied my ca ll he may just drop me a
QS l, bu t who kn o VIIS , even thoug,
XE's are super OX on 2 meters.
Anything you can publ ish to help
would be greatly appreciated .

Also, for your general information
which you may want to publish, there
is growing activ ity on 2 meter FM in
Mexico with all the activ ity centered
around Mexico City. Operating norms
are about the same as in the U.S.
Almost all activity is presently 94
d irect but we will have our first open
repeater operating in about 3 weeks
on 16/76. Equipment is Standard
RPT-1, tower height is 125 ft . located
in the hills on th e west edge of town
overlooking all of Mexico City. An
tennas are Hustl er 6 dB-receive/Cush
Craft stacked dipoles 6 d B omnl
t ransit. Call sign XE 1WS (my calf ) but
the repeater is a joint p roject of the
Assocat ion VHF de Mexico (our local
repeater cl ub). QT H is OK in the call
book fo r XE1WS.

R.N . Green XE I WS ex W2GFO
Palmas 1460

Mexico 10, O.F.
Mex ico

COUNTER ST EP NO.2
Now that Peter Stark has had his

fine counter " l ily Gilded" in your
last issue I have an idea that I inco r
porated when I built mine last sum
me r and you get it a lmost fo r free .

I not iced th at the lED read ou ts on
dig ital ca lculators all had decimal
points that could be moved at will
with a switch . l ooking at th e specs
fo r t he Man-1 lE D read out in my

don' t ever Droofr,

b
'n
~n

insist t ha t you pr in t ev

RTTY GEAR NEED ED
Wou ld appreciate being put in

touch with an RTTY ham who wou ld
be willi ng to ship some gear out here.
That is, to organize the purchase, etc.,
of the gear and on receipt of my
cheque to ship it out.

Very little RTTY gear is available
out here.

Appreciate 73 very much.
A. A. O'Brien VK2BOA

P.O. Box 57
Pori Stephens Street 2324

N.5.W. Australia

FCC DIR ECTIONlESS?
A funny thing happened to me on

the way to my repeater license
(W R7A BA). After two months of
waiting and no word from the FCC,
other t han my cancelled check, I
received a collect, long distance phone
ca ll from Rick Hambly who is secre
tary of the Tompkins County Rad io
Club in Ithaca, New York.

He info rmed me that they had just
received their new repeater call from
the FCC (WR2ABDI and as a bon us
the Commission had included my re
peater license with it! What a way to
find out my license had been issuedl

So, you might tell the readers that
they better double check the name on
their new license before they get the
IO'er a ll changed. Hi, Hi.

Jeffrey Bishop W7CTX
Boise, Idaho

FM OPTIMISM
Having lived for the past 2% years

alternately in blighted parts of the
country where there is no 2 meter
activity, and in parts of the world
where there is no ham activity at all, I
have watched the FM scene develop
through the pages of 73 with great
interest and a growing desire to join
the fun when I return to the states. At
least that was true until a few mo nths
ago when the new repeater rules were
released. The results of this stu ltifying
act are starting to come in, none of
them good. FM will of course carry on
somehow. but what is left may not be
worth bothering with. Eit her FM as it
is known or the FCC is going to have
to give. and when was the last time
that you remember a government
bureau admitting a big mistake was
made?

Alan P. Biddle WA4SCNBV2
APO San Franeiseo CA
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J. Houser K 2EEE
Bill N oah 111, W2JKl
23 Washington Street
R ensselaer NY 12144

•

ficiently. The o nly drawback , if you can call
it such, is that it takes two to tango - i.e.,
two guys to properly adjust it. But when
properly adjusted, the swr should b e around
1.1 at the tuned frequency , and not more
than 1.5 when 25 k Hz away either way (at
160 ) which covered the whole 160 meter
ba nd nicely without SUbsequen t a djust
ments, if tuned fo r the center frequen cy of
the band.

The coil at the feedline end is not grounded but
th e coax connector can be easily strapped right to
a nearby pipe.

r - oJ AIR OUX
COil

I·1-- - - 12 METERS APART- - - _, I

,,+-- -J AIR DUX
~. COil

Fig. 1.

r WIRE ' 6 4 METERS lONG---j

""(7Ou can have an antenna like t his
~ a lmost anywhere. Limited space means

almo st nothing. It can be fitted to accom
modate the contour of just about any size or
shape of building or lot. As a restricted-space
antenna on 160 meters , it proved to be the

•
answer to a maiden's prayer.

If you have a very noisy location, con
sider that an ante nna o f this type has
probably the lo west no ise fac tor of anything
you could erect. Static discha rges are really
minimal. While lightning direct hits can ruin
just about any equip me nt, the ch ances with
an ante nna of this type would be less than
mo st conventional ante nnas if a small spark
gap across each me ter is provided .

This is a nominally grounded antenna 
that is, one end is co nnected directly to
grou nd - rather unconventional , but prac
tical.

It is a ra ndom-length antenna . As long as
you have some wire , somewhere , of reason
able length, it will rad iale , an d quite ef-
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each meter reads the same as the other, at
which point the antenna will be tuned and
the 50n feed point from the RG8jU cable
matched.

One very good reason why we know the
antenna was more efficent than most o n 160
was that for about equal power QSO' s the
S-meter readings were better on reception
than the readIngs on the other ends. On
transmission , better reports were received
than other stations like distances away with
comparable powers and different antennas.
How you hear the other guy and how well
he hears you is still the best criterio n as to
how efficient your antenna is.

The principle o f operatio n of an antenna
of this type seems rather obscure. It might
be compared to a radiating transmission line,
with equal current at each end , balanced.

The photographs show the coils at the
feed end and at the grounded end. The
plumbing is thrown in fo r background.

We know this antenna worked well on
160. Further evaluation of its merits will
necessarily have to wait until many hams try
something similar o n 80, 40 and 20.

We would have only one cautio n - if you
have childre n or pets around, be very careful
as to where and how you run the wires out
of and into the house or basement so as to
avo id the possibil it y of con tact as there is a
respectable amount of rf p resent.

. ..W2JKI & K2 EE

Note th e in teresting arrangemen t at the grounded
en d. Make sure of solid con tacts to prevent backup
of th at high energy r f !

GROU ND
LEVEL

POLE

RG·8/ U

Fig. 2.

-GROUND
RODS

" G

The ante nna Bill W2JKI put up for 160
has 64 meters o f wire. It is strung from the
first tuner in the basement out through a
basement window, up alo ngside the house
(wit h standoffs ), and around the sid e of the
house (near the top) at roof level. From
there it runs up at an angle to a tower, back
down to a pole near the front o f the house,
and from this pole down the fro nt side o f
the house (on standoffs) to a window in the
front o f the basement. through it, and down
to the second tuner and grounded. (Whew!)

Note fro m the diagrams that two tuners
and two meters are required. The meters
actually should be a matched pair if possible,
i.e ., of same ma ke and range. Two O-SA rf
meters were used, 2% accuracy.

The two tuners were identical Air Dux
coils 635 em in diameter, 14-gage wire,
spaced , with 40 turns per coil. For 160
about half the turns were used . The coils
could have been half the number of turns,
actually . For any higher frequency bands,
far less turns would be satisfactory , depend
ing of course on the amount of wire between
the two . The two coils are about 60 feet
from each other (the length of the base
ment) , so no inductive effect was noticed.

The grounds at each end were positive. In
addition to making use of the water pipes,
three 250 cm ground rods were driven at the
feed end, and o ne at the grounded end. The
water pipes all through the house acted as a
counterpoise-ground.

The tuning is a matter of cut-and-try,
tapping down from the zero -turns end of
each coil o ne turn at a time (equally) until
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Ralph E. Taggart WBBDQT
4515 Oakwood Drive
Okemos MI 48864
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T he first requirement for a newcomer to
SSTV is to acquire a monitor. The

basic goal behind the design of the unit
described here was to develop a basic moni
tor wit h good performance while keeping
the component count and circuit complexity
to an absolute minimum. The resul t ing
circuit uses a magnetically deflec ted ca thode
ray tube (CRT) for bright picture display
a nd is relatively simple in concept and
construction . The circuit was designed
around readily available over-the-counter
parts to mimimize procurement problems

which often plague the horne brew fanatic
these days. If minimum cost is a factor,
extensive substitution of surplus and bargain
parts is possible and guide lines are provided
following t he circuit description. A well
stocked distributor should have virtually all
of t he compone nts called for with the
exception of the CRT which will pro bably
have to be special-ordered. If the monito r is
built in the modular form recomme nded, it
is possible to experiment with new circuit
ideas as they become available, thus gradual
ly updating the circuit. As described, the

Front view of the slow scan monitor. The two
opera tional controls are the on /off · brightness
con tro l on the lower left and the sync trigger

control on the lower right. Immediately to the left
of the CRT bezel is the manual vertical rese t
bu tton and left o f this is the LED tuning indica tor.
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~l1£R INIT DI RANf'
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L.3...... DO 112 IC4 DO 102 Q7,8

I1OR. . I I1OR. I1OR. I1OR. I1OR. .
>OR DISO<ARGE RAMP

1 AMPD9 1"2IC4 OK> 103 QII,I2

TUNI~
ItoeA
OO,LEO

55
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Fig. 1. Block diagram of the WB8DQT SSTV monitor.

circuit will recover excellent pictures under
any but the worst condit ions of noise or
ORM .

Circuit Description

The SSTV picture is transmitted as an
audio tone of varying frequ ency. Sync pulses
to start each line and frame are sent as bursts
of 1200 Hz while light intensity values
between black and white are tra nsmitted by
varying the tone between 1500 Hz (black) to
2300 Hz (white) . A monitor circuit must
separate out the 1200 liz sync pulses and
use them to control the scanning of the
monitor CRT and must also utilize the video
frequency shift to bia s off the CRT to
provide brightness variations on the monitor
scree n. A blo ck diagram of the mo nitor
c ircuit elements is reproduced in Fig. I and
will be referred to in the following descrip
tion .

Since the picture information is transmit
ted as a tone o f varying frequency, we want
to remove all amplitude variations in the
incoming signal caused by factors such as
fadi ng, variations in input level at th e trans
mitter, changes in receiver gain controls, etc .
le i functions as an audio frequ ency limiter
to perform this fun ction and is followed by
a fixed gain audio amplifier (0 1 and 02) to
provide sufficient signal level to drive the
other circuits. Video information "is re-

covered by passing this signal through a
2300 Hz tuned circu it (L I) whi ch acts as a
video discriminator. The black and white
frequency limits wiu be used for the purpose
o f illustration but a linear response between
black and white may be assumed in visuali
zing the reproduction of intermediate grey
values. The output of the discriminator is a
signal whose ampli tude varies fro m a rela
tively high value for black ( 1500 Hz) to a
relatively low value for white (2300 Hz) .
This amplitude " mod ulated " signal is fed to
Q3 and is further amplified . Variable gain is
incorporat ed in this stage for contrast con
tro l. The output of Q3 is detected , providing
a relatively higher dc voltage during black
portions of the picture and a low de output
whe n white is being transmitted . This vary
ing de level is used to drive a high voltage
transistor, Q4, which is connec ted to vary
the grid bias on the CRT. At the o ptimu m
sett ing of the contrast control, the relatively
high dc ou t put of the video detector will
bias off the CRT during bla ck portions of
the picture , causi ng the CRT beam to be
extingu ished and producing a dark display
o n the screen . The low output of the
detector during white portions o f the picture
has a minimal effect on the CRT bias, the
beam is almo st at full intensity , and a wh ite
display (actually bright yellow due to the
type of phosphor required) results . A long
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Construction

The monitor ca n be assembled in almost
any fash ion that permits proper interconnec
tion of the circuit ele ments, but ce rta in
points deserve ment ion . It is highly desi rable
to remote the power supply circuit from the
monit or itself to prevent distortion of the
CRT sca nning beam by magnetic fie lds fro m

ing of 011 and 01 2 which in turn driv es the
horizontal windings o f the CRT yo ke assem
bly . De pulses from Q9 are also used to drive
Ql3 which funct ions as a so lid-sta te switch
and turns "on" an LED tuning ind icator
whenever a sync pulse is present in the
passband of the sy nc detector. This provid es
a convenient tuning indicator since the sy nc
pulses will o nly appear in the narrow "win
dow" of the sync detector when the stat ion
SSB receiver is tuned for proper carr ier
insertion.

The suggested powe r supply circuit is
straightfo rwa rd and provides regulated plus
and min us 15V outp uts for the solid sta te
circuits and plus and minus 300V, unregu
lated, for the CRT circuit. The CRT requires
between 6 and 10KV fo r accele rat ion
voltage . This is provided by a HV module
available from Robot Research which is
powered by the low voltage supply.

"

Fig. 3. Suggested power supply for WB8V QT SSTV
monitor. Tl - Triad R·6A - 480 vcr 50 mA,
6.3SV 2A; T2 - Stancor P8357 - 25V 2A; VI ,
2 - 15V 1 W aeners (HEP 2 04 18); V3-6 - 1000
P1V 1A (HEP 170); Q1 - HEP 247; Q2 - 1R
TR29,

persisten ce (P7) phosphor is used so that the
video informa t ion may be viewed in its
ent irety desp ite the exte nde d frame time .

Output from Q2 is also fed through a
series filte r (L3 , L4) to a 1200 Hz tuned
circuit (L5, L6) where the sync pulses are
detected . Output of the sync detector drives
Q5 which is set up to integrate the relative ly
long vertical sync pulse (30 ms) while
rejecting the shorter horizontal pulses. The
output of Q5 is a 30 ms de pulse wh ich is
fed to o ne half of IC4 which is wired as a
monost able mu lt ivibrato r. The rectified ver
t ical pulse , which may be noisy , dist orted by
multipath, or of incorrec t length, dep ending
upon the se tup of the camera , is used to
trigger the monostable which generates a
clea n 30 ms pulse. The ou tput pulse from
the monostable is used to turn on Q6 for the
duratio n o f the pulse and effectively shorts
the 50 I1F vertical discharge capacitor to
ground . At the end of a vertical sy nc pu lse
Q6 goes "off' and the capacito r begins to
charge th rough the 1 meg resisto r and 1 meg
size co ntrol in the collecto r circuit, pro
ducing a ramp voltage. This voltage drives
IC2 wh ich amplifies it and in turn drives a
co mpliment ary pair outpu t stage (Q7 and
0 8) which provides deflect ion to the CRT
through the vertical windings of a sta ndard
TV yoke coil. The operatio n of the hori
zontal stages is similar ex cept for the time
co nsta nts involved . Q9 serves as the horizon
tal sy nc integra tor driving Jh of IC4 which
drives QIO to gen erate the ho rizontal ramp
voltage which is amplified by IC3 and used
to drive the horizontal output stage co nsis t-

PARTS LIST

01,2,3,5,6,9,10,13 - H EP 55; 04 - HEP 240;
07, 11 - HEP 245; 08, 12 - HEP 246; IC 1,2,3 
HEP C6052P 0' C60536; IC4 - HEP 570; All
u nmarked diodes - lN457, lN91 4 o r general
p urpose rectifiers; all resistors 112W; All capacitors
in mF - dec imal values are 100V tubular Mylar,
etectrotv tics are 25V unless o the rwise designated ;
con trast. ve rtical and horizo nal size a nd cente r p ots
are 1I4W PC pots ; all o ther pots a re 1/2-'ZlN units;
Yl,2 0 both coi ls incorporated in sta ndard
70-90 T V deflec ti on yo ke (Stancor DY·21 or
equiv.I : S l - manual vert ica l reset - pushbutton
switch; Tl - T riad T Y·27 XT t500:500S1 c 'r) :
L1 ,4 - T riad EA-' 00 to roid (100 ml-i }: L2 - T riad
C·27X filter choke lO.7H ); L3 - T riad EA·070
toroid 170 mH ); L5,6 - T riad EA-020 toro id (20
mH ); LED - Industria l Devices Inc . 2190 Ll- 12V 
othe r LE D' s may be used if resistor values are
altered to accommodate their voltage an d current
rati ngs ; front panel controls - brightness , trigger,
LE D. ma nual vertical reset .
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ENJOY THIS SUMMER'S E-LAYER OPENINGS
WITH THE THRILL OF SSB ON 6 METERS

WITH THE NEW SBE "SIDEBANDER 6"

20 Watts
558

"S" Meter

"Super Shape'
5SB Filter

Solid State

Synthesized
Frequency
Selection

12v. Operation

Compact
Size

RIT Receive

Only
$339.95

SPECTROSONICS, INC.Charge It

r.iiii J

-',......-
North:

10349-59 S . Western Ave.
Chicago, III. 60643

(312) 233-8094

South :
106 E. Washingto n St.
Momence. III . 60954

(815) 472·6610

Send For

F",.

Catalo«ue

Now l

the power transformers. The power supply
can be in terco nnected to the monitor via a
multiconductor cable . In my own case I used
a SPST switch on the brightness control to
turn the supply on remotely using two

Side view o f the m onitor with th e cabine t re
m oved. The small transformer lo cated behin d th e
circuit boards is th e video filter choke (L2) with
th e contrast control next to it . The individual
circuit board assemblies are mounted to the chassis
using aluminum brackets. The CRT and deflection
yoke assembly are mounted near the center of the
chassis with the Robot Research HV module in the
metal box on the far side.

AUGUST 1973

additional conductors in the interconnecting
cable . The HV assembly should be mounted
direc tly o n the monitor chassis .

In the case of my mo nitor I constructed
the different circuit elements on discre te
circuit boards. I would suggest the followi ng
breakdown :
Board I : Limiter and input amplifier.
Board 2: Sync detector and vertical and

horizontal integrators.
Board 3 : Vertical deflection circuits.
Board 4: Horizon tal deflection circu its.
Board 5: Video discrimina tor and video

circuit s. Sharp-eyed read ers will
note six boards in the monitor
illustrated. This version incor
porates an additional board for all
t he toroids and associated -apaci
tors and alt hough this works fine,
fewer interconnections are required
if the tuned circuit s are pla ced on
t he other circuit boards.

The boards can be conventional pc types
but this means quite a bit of work unless
you want to mass produce monitors as part
o f a group project. Vector board can be used
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A lmont Heights Indust r ial Park " KL"
Almont, Michigan 48003

be mounted on the front panel. The manual
vertical reset pushbutton switch and the
LE D indicator should also go on the front
panel. The contrast contro l can be mounted
on the chassis for easy access bu t need not
be adjusted fo llowing initia l setup. All other
pots can be I4W trimmers and are best
located o n t heir respective circuit boards

Rear view of the monitor. The HV module is on
th e right, the circ uit boards, video filter chok e (42)
and contrast con trol are on the lef t The focus pot
is moun ted on the chassis just below and to the left
of the CRT base.

HEIGHTS MFG. COMPANY

There's a Heights tower to f it every need and every budget. Crank

ups, foldovers, TV stand-alones _. we 've got 'em all... .and they're all

alumi num. You ca n make sure your antenna is mounted at the max

rmu rn legal limit the ri ght way. the Heights way. And remember,

- _ .rL ,.. . < Heights towers are all aluminum, Heliarc welded for light

weight. They're ext remely rugged, and v~ry easy to erect.

Write for 12 page brochure giv ing dozens

of combinations of height, weight and

wind load. We think you'll be setting your

operating conditions to new heights.

WE'LL PUT Y O U 20 FEET ABOVE THE ROOF
No Matter How High Your Home May Be

Oblique front view of the monitor showing the
method used to mount components on the unclad
PC stock.

but all those unused holes look kind of
messy. In my own case J worked up a full
scale lay ou t on a piece of paper the same
size as the final board, taped this template to
a piece of glass board stock (without copper)
and drilled holes for the small vector pins
only where required for the layout. This
makes a very neat arrangement which looks
almost as good as a printed board when
finished.

The brightness (plus on/off) and sync
trigger co ntrols are the ones which have to
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assembly ca n be use d as lo ng as it will
physically fit the neck of the CRT .

Mo s t of t he tr an sistors specified
(QI-6 ,9 ,10,1 3 ) are general purpo se NPN
types (2N7 18, 2 N339 1, etc. ) so surp lus
bargains are fine . Be su re to test th em first ,
however, if your source is suspect. Q4 is an
NPN unit with a 300V rat ing - otherwise it
is no t critical. The complimentary pairs
(NPN - PNP) in the ou tput of the d eflection
stages can be any comp lime ntary pair types,
rated at at least 30W. The NPN and PNP
transistors in the power supply regulators are
general purpose power types in TO M3 cases.
They drop approximately IOV in the circ uit
shown and will get very hot unless properly
heat-sinked.

The HEP ICs specified fo r ICI -3 are
o p-arnps in 8 pi n TG-S o r mini-DIP packages.
74 1 o p-amps in eit her the TOMS or mini-DfP
packages can be substitu te d with no change
in pin numbering. These ICs are readily
available and quite cheap. 709 op-amp s in
the TO-5 package may also be used with no
basing changes but these must be frequency
compensated by the addition of a few more
co mponents. Figure 4 indicates what

Fig. 4. Modificat ions of WBBDQT m onitor when
using surp lus components. (A) M odif ications of
discrimina tor wh en 88 mH toro id is used f or Ll .
(b) Sync circuit m odif ications for use of 88 and 44
mH toroids. (c) Additiona l components required
f or freq uency compensation wh en 709 op amp s are
su bstit u ted f or I C1 , 2, an d 3.

since they are usually not adjusted afte r
ini tia l setup of the monitor.

An LMB CO- I cabinet makes an att rac
tive package fo r the monitor, bu t you might
wish to consider a cabine t sty led to ma tch
exist ing gear in the shack. A suitable bezel
for the CRT can be ex pensive and difficult
to o btain. I so lved this problem by using a
13 cm sq uare piece of plexiglass backed u p
with a p iece of black construction paper
with an 8 cm squa re cu to ut to defin e the
viewing area . A shee t of yellow ace ta te
plastic ma y be placed between the CRT face
and the rear of the fron t pan el to mark out
the bright blue flash charac te ristic of the P7
phosphor, permitting easier viewin g of the
persist ent yellow video display.

Th e remote power supp ly f or th e monitor.

Parts Substitutions

The single most expe nsive item is the
5AHP7A tube specified. This is a mode rn,
electrostat ically fo cu sed CRT with an alu mi
nized phosphor which provides excellent
performance in this application. As far as I
kn ow, this tube is not ava ilable o n the
surplus ma rke t. The SF P7. a common sur
plus ite m, can be used with o nly two
modifications. First of all the focus pot
specified should be deleted and, secondly. a
permanen t magnet focus coil assembly such
as the Quam "Focalizer" must be mo unted
o n the CRT neck in back of th e deflection
coil assembly . These units were used on
many mode ls of early tube-type TV se ts and
the ju nkers in lo cal T V service shops are
your best (and cheapest) so urce .

Deflect ion coil values are not at all
crit ical and virtually any deflection coil
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See Press, the...

He'll bea t any deal anywhe re!
Telephone us at NO CHARGE anywhere in the U.S.A.
If you make an order, send us a copy of your telephone bill and we'll send you a check.

PLUS, we ship FREE anywhere by U.P.S.

4033 BROWNSVILLE RD., TREVOSE, PA. 19047
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"t..' fROM THE WORLD'S LEADINGtl£~.. MANUFACTURER OF VHF /UHF

COMMUNICATION ANTENNAS

$39.50

$12.50
17.50
12 .50
12 .50
18 .50

A 147-4 1000 wo th 146 · 148 MH, $ 9 .95

A 147-11 1000 wor ts 14 6 ·148 MH, 17.95

A220-11 1000 wa tts 220· 225 MH, 15.95

A449·6 1000 w a th 440-450 MH, 10.95
A449 -11 1000 watts 440 -450 MH, 13.95

A147-20T 1000 watts 145 & 147 MHz

(A ) fM GAIN RINGO: The most p opular 
high performance, half ·_avE' FM ontennc s.
G ive peak gain, ood efficiency, instant
assembly o n d installation .

AR-2 100 wo lh 135 · 17 5 MHz
AR·25 500 w a lls 135·175 MHz
AR-220 100 w oth 220-225 MHz
AR.4S0 100 wo tt s 420·470 MHz
AR-6 100 wo tts 50 ·54 MHz

2 METER
ANTENNAS

(8) 4 POLE : A f ou r dipo le ga in arra y w ith
mounting booms and coax harness 52 o h m
feed , 3600 o r 180 0 pattern .
AFM-4D 1000 w otls 146-148 MHz $4'2.50
AFM·24D 1000 w atts 220·225 MHz 40.50
AFM-44D 1000 watls 435·450 MHz 38.50

(e) FM MOBILE : IMPROVED Fibergla ss ~ w o ve
mobile antenna w ith ne w mo lded base Dnd
quick gri p trunk mo unt . Super ior stre ng th ,
power h a ndl in g and performance .

AM·147 146-175 MHz mo b ile $26.95

(0 ) POWER PACK : A 22 e lement, high per 
fo rmance, ve rti ca lly p ol a rized FM arra y, com 
plete with all hardware . mou nting boom,
harness and 2 ontenno v.

A147-22 1000 wath 146 ·148 MHz $49.50

(E) 4-6 -11 ElEMENT YAGIS : The ston dc rd o f
compo r i ~on in VHF /UHF commun ica tio n~ . no w
cu t for 2 meter FM a nd ve rt ica l polar:za t lo n .
4 & 6 Element models ca n b e tower ~ide

mou nted .

(F) FM TWIST : A C o sh C ra ft e xclusive - it'~

tw o antenna~ in one . Horizontal e le men h cu t
at 144.5 MHz . vert ical e le me n ts cu t at 147
MHz , two feed lines .
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Monitor display from a transmission by W9VZL/3
(now W4UMF) and recorded in 1967.

monitor but keep the brigh tness control
tu rned down . As the CRT warms up adjus t
the tr iggering con tro l through it s range as a
slo w scan signal is fcd into the input. You
should note the LED tuning indica to r fli ck
ering in time with the hori zontal sync pulses
over at least part o f the range of the co ntrol.
The indicator will brighten mo me nta rily
during the vertical sync pulse due to the
longer duty cycle of this pulse . Turn u p the
brightness until the trace is just visible and
use the h orizontal cente ring control to move
it into the viewing area . The horizontal size
contro l is used to expa nd the trace to fill the
viewing area. You should be able to get
horizontal t riggering over mu ch o f the range
of the tr iggering contro l. Adjust the trigger
contro l to the point where the picture will
begin to scan downward bu t not past the
point where it will fa il to reset when a
vert ical sync pulse arrives . If the picture
scans upward or the trace jumps to the
bottom of the screen whe n the reset button is
pushed you mu st reverse the vertical deflec
tio n lead s. All o f the size and cente ring
contro ls should be opti mized fo r a squa re
picture that just fills the viewing area. The
brightness can now be set at a comfo rtable
viewing level , usually half scale or just a little
beyond, and the co ntrast control adjusted
for opti mum grey sca le rend ition. With
proper adjustment o f this contro l the beam
will be complete ly ex tinguished in black
areas of the pictu re, white areas will h ave
maximu m brightness, and there will be a
smooth grey scale response with all bars o f

=0
- !

I
J,
I,
l
•

I
t
1
J
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View of the underside o f the power supply chassis.
Th e LV supply componen ts are mounted on
individual boards mounted on the side of the
chassis in the upper part of the pic ture with the
excep tion of the regulating transistors which are
mounted on individual h ea t sinks on either end of
the chassis .

Initial Setup and Adjustment

This monito r cannot ade quate ly be set up
using a tap e you record o ff the air. It
achieves it s resistance to QRM by using high
Q co ils in th e sync sec tion and tuning
accura cy is so important that the chances of
your getting the correct tuning operating
blind are min imal. A recording obtained
fro m anothe r slo w sca nner or the test ta pe
wh ich Robot Research sells for a very
modest cost is required . The latter tape is
ideal in that it conta ins a grey scale pattern
which is ideal fo r sett ing up the co ntrast
control.

Start by sett ing contrast . vertical and
horizontal size. and vertical and horizon tal
ce nte ring co ntrols to mid-scalec Turn o n the

changes must be mad e. IC4 is a Quad 2-input
gate which can be re placed with a Motorola
MC-824P.

The taro ids specified are relatively inex
pensive Triad types since the availability of
surplus toro ids becomes more variab le as
t ime goes by . Figure 4 also shows changes in
the tuned circuits which can be mady to
incorporate surplus 88 and 44 mH toroids
if you have a source o f supply .

You can save money by building a BY
supply rather than using the module speci
fied (see art icle by W9LUO in March '71
QST or various circuits in the SST V Hand
book by 73 ) but being lazy can so me times
be a virtue.
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Pho tograph of a single frame from a trensmrssrcn
by WA9UHV relayed via OSCAR 6. The monitor
maintains a stable display despite a low signal/noise
ratio . A tuning indica tor such as the one incorpora
ted in this monito r circ ui t is almost a necessit y to
accura tely track satellite signals due to the pro
nounced Doppler shift on the do wnlink trsnsmii
rer, particularly durinq overhead passes.

t he grey scale pattern clearly resolved . You
will fi nd that there is co mpara tively little
inte ractio n between brightness and contra st,
so the bri ght ness cont ro l can be varied
without sh ifting overall video response.
Since the mo nito r employs triggered sweep
circuits the trace will move off the screen if
no signal is present.

Ac tua l operation of the mo nitor in con
junction with the sta tio n receiver consis ts of
tuning the rece iver for ma ximu m brightness
of the flickering sy nc display of the LED. If
the receiver is tu ned t his way the monitor
will trigge r properly and the grey scale
reproduction will be identical to that ob
t ained with closed circuit tapes. T he LED
will brighten with any audio signal that fa lls
in the sy nc detector passband as the receiver
is t une d, but video informatio n, no ise , splat
ter and other interference sources will pro
duce a ra ndom brightening quite unlike the
normal sync display . Even a very weak
fading signal can be tuned by peaking the
indicator at the top of the fad e cy cle thus
assuring that t he monito r will be locked on
the signal whenever it rises out of t he noise.
This tu ning indicator has made it possible
for me to track SSTV signals from OSCA R 6
desp ite rather pro nou nced Dopp ler shifts on
overhead passes, thus insuring optimu m
vid eo display at all ti mes.

.. .WB 8DQT

To aid those who might wish to consider building
th is circuit, the aut hor is selling two circuit boa rd
packages:

Editor's Note:

Typical ott-tne-eir picture display of a transmission
from W4UMF.

The monitor performs very well in the
presence of noise as shown by a pho toggraph
of a signal fro m WA9 UHV received via t he
OSCA R 6 link. Ot her photographs have been
inclu ded to show monitor performance
u nder both closed circu it a nd on-t he-air
condit ions.

(I) MR-I Etched circuit board. This glass epoxy
boa rd measlJres approxima tely 20 x 25 cm and
contains virtually all of the act ive circu itry exclu
sive o f the power su pply. The board is designed to
accommodate standard part s so the use of ju nk
box compo ne nts is possible . A parts layou t sheet
for th e circuit board is incl uded with a co mplete
set of instruct ions for assembly , chec kou t and usc.
$9.95 .
(2 ) WMH-l Wi red and tested circuit board . This is a
co mpletely wired and tested versio n of the circuit
boa rd , complete with the data package. The large
LED used as a receiver tuning indicator is also
included . The only ad ditional component s requ ired
for use wit h this package incl ude a power supply,
ca bine t, C RT, a sta ndard TV deflection yo ke
assembl y, two pots, two %W resistors, a push
button switch , and some hookup wire. This pack
age represents an easy way to work up a q uality
monitor with no critical building o r adjustment.
$99.95
The circuits board are availab le immediately. Ap
proximatel y two weeks deli very time will be
required fo r the wired and tested version. Include a
money or der or cash iers check for th e amo u nt of
pu rchase , and send to Ralph E. Taggar t WB8DQT.
45 15 Oakwood Drive, Okemos MI 48864. phone
517-349-1928 (evenings).
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle B,ook , N. J.
Phone C2011 489-9000

SEND FOR NEW
1973 '12 CATALOG

GENERAL ELECTRIC

VOICE COMMANDER III
• Full Solid State FM Transmitter-Receiver
.132·150 and 150·174 MHz/Size: 9.5 " x 5.3" x 1.7"
• 1 watt output, .5 micro-volt sensitivity.

High performance. co mpletely self-contained two-way
FM rad io. Compact. lightweight, easi ly operated and
hand-c arried. Housed in hi gh-impact, 2-section case.
All external hardware polished stainless steel. Top
sec tion has transmitter and receiver modules. built-in
mike and speaker, antenna, carrying hand le, all
swi tches and contro ls. Bottom sec tion has battery
power supply. Power connec tions to top secti on made
by plug and jack connection.

$138 tnctuoes recn erceac te
n icke l cadmium bal-

• tery pack and ch arger .

Crysta ls and tuning , add $SO .

Proper chargers available
separately, each $1 5.

Lots of 5 less 10% - $124.20
Lots of 10 less 15% - $117.30

TWO METER MOBILE UNITS
General Electric
Progress Line

14"or 1rease, complete accessories, fully narrow band.

MT/33, 12 volt, 30 watts, transistor ",--
power supply $1 58.
with wide band receiver $143.

MA/E33, 6/12 volt, 30 watts, vibra-
tor power supply $88.
with wide band receiver . . . .. $73.

MAlE33

MT/33
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Thomas Harper
10007 N. 25th Street
Tampa FL 336 12

A basic COU Il /(' , thnt . . .counts!

T here are st ill a few hams who have not
built a digital counter, due in some

cases to misconceptions regarding the
co mplexity of digital devices. The co unter to
be described is about as basic as a counter
ca n get. is very inexpensive to build , and will
cou nt to above 3 0 MHz. The read out is in
decimal form, using 7 segmen t incandescent
Minit ron display.

Devices used for the digita l sec tio n of the
counter are all SN7400 series. Data sheets on
these integrated circ uits are availa ble from
ma ny of the sup pliers , such as Poly Paks,
Solid Sta te Systems, etc. A careful reading
of the data sheet will reveal there is no th ing
mysterio us or eve n hard to understa nd about
the operation of these digita l co unting ICs.

These IC devices are analogous to build ing
blocks. All that has to be done is to co nnect
these blo cks correctly to build a co unter.
The re is no interface problem bet ween the
blocks. There is a sligh t interface problem
where th e signal to be co unted enters the
first 7400 device. For instance , the 7490 will
o pe rate with either sine or sq uare wave , but
if t he input of the 7490 is left open , it will
drift up ; the device will lock up and refuse
to switch if the signal is co upled through a
capac itor. Since capacitor cou pling is often

A UGUST 1973

desired, a resisto r can be connected from the
input pin to ground to keep the input from
dri fting up and lo cking.

A resistor o f several hundred ohms will
correct the lo ck up condit ion and allow
switc hing, but it was experimentally deter
mined that a biasing network was a better
solu tio n. If the input is held at about 1.2V, a
signal wh ich swings sym me trically about this
point will be counted with a minimum of
waste d volt age swing. This does lower input
resistance , but this is a minor inconven ience.
It was thought that the Ie might be
co nfused about whether it was at a logical I
(up) or 0 (down). This has not been a
problem.

The disadvantage o f feeding the IC chain
directly is the low in put impedance inherent
in the method. A better method is described
later in this report.

Frequency Measurement

Consider a I MHz sine wave, symmetric
about a zero axis . Each cycle will have ~ T
in the positive dire ction and ~ T in the
negative direction , where T is the period and
is l / F. In exact ly o ne second, 106 cycles will
occur.
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When built entirely of small sub-assemblies, a com
pac t unit can be designed tha t wil l fit the m ost
lim ited available space.

Cou nter

A highly accurate timing signal is obtained
by dividing down a I MHz signal from a
frequency standard . The clock (Fig. I)
begins with a crystal oscillator which uses
two cross-connected gates as active elements.
This signal is divided to whatever frequency
is desired. The frequency is selected by a
switch which feeds the gating circuit (Fig.

It is obvious that two things are required.
The one second must be kn own to a high
degree of accuracy and so mething must be
ava ilab le to detec t (count) each of these
micro-second inte rvals. The latter problem is
simp lified because each perio d is similar to
the o the rs and there is one positive
excursion and one negat ive excursio n during
eac h period.

The 7490 will count this signa l or any
signal within its frequency range provided
the nega tive part of the signal holds the
7490 input pin at less than .8Y for at least
50 nano-seconds . The typical upper fre
que ncy limit of the 7490 is 18 MHz.
Selectio n of the first 7490 wi ll raise the
freque ncy limit since some 7490's will
switch faster than others.

e.v.. ....._

8.00
25.00
29.00

SIGNAL SYSTEMS

2650 Durango Dr.
Colorado Springs,
CO 80910

Board
Kit
Wired

Here is the greatest buy o n an identi fi
er you'll ever find.

Look for product review write-ups an
these and ather exciting new products
from . . .

Board $10.00
Kit : 12 bunonsn.oo

16 button $88 .00
Wired : 12 button $85 .00

16 Button $98.00

THE IDENTIFIER
TO END ALL IDENTIFIERS

ROM-2 Repeater-Identifier (CW-RTTY)

Now at a rea listic price you can have
"Touch-Tone" command functions,
auto patch, and control. It 's t he Signal
Systems Decod er.

MODEL TTD·l
12/16 BUTTON DECODER

At Last .
Repeater Sophistication

IsHERE . . .. .

•••• ••••• •
•••• ••••

• •
•••• ••••

Phone tall free 800-525-5890
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+5V +5V

IK I.
"

loA N~OOA I II 2 rh
1/ 4 N7400A • "1M N7400A U2f }:d '?9 pF • ,.

7490 I" ,.I
7. 90 I"

l.Jl ?-11~ : euFF:R" o 5 , 10

~f- n -' IMH, 2:. "
12U' ,

I I,

rr
2.2 I(

rl-] + 5 V +5V

I

-- DIV ID ER CHAIN I

rh rl-. rft a/2 7 r r r U •
, I" 14 " 14 , ',."'90 7.90 7. 90 7'90

,.., r-r-
12U ' 0 I2U ' " I2U' " I2U'

/ I, / u /

+ 5V +5V ':'!!J V + 5V

111 Hz 10 '" , H,

1 1 1 1
L L _ _ I __L _ _ ~ _1

TO S.P.4 T. SELECTOR SWITCH

Fig. I. The clock generates an accura te timing signal of 1 second, . 1 second, .01 second or .001 second.

16 , overflo ws, and counts to 16 , over and
over. The time this l C remains in any one
CQ U Il I is 2 (%)(1 IF).

When a count of 15 is reached a NAND
gate detects the state and switches pins 2
and 3 of the first 7490 to ground enabling
the 7490 to begin coun ting. The following
7490's are set up to co unt at this time and
so the co unt chain (Fig. 2) o perates. When
the 7493 leaves count 15. the NA ND gate
switches pins 2 and 3 of the first 7490 high
and the count stops.

Since the four displayed decades have no t
reached a reset pulse and no pulses are
co mi ng in, the display stays up. The 7493 is
still counting, having started over after 15
and when a count of 14 is reached the 3
o ther NAND gates reset the 4 displayed
decades. At 15, the cycle repeats.

Since 1 MHz is a 7 digit number, seven
749 0's, seven 7447 decoder/drivers, and
seven readouts would be required to count
and display all 7 digits. The last 7490 in the

+5V+5V
TO NEXT

DECADE

IN

4). The signal coming from either o f the
clock outputs is a square wave, having an up
or posit ive time of WI I F). (This assumes
symme tric divisio n, which is no t necessary
but is easier to understand. ) This square
wave goes up to the 7493 which counts to

Fig. 2. This is the basic coun ting un it, It counts,
decodes, and displays one digi t. Four are ( equired
for' 4 digit readou t.

+ ev +!5V
..SET
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R.O. RQ An. An

7447 7447 "'47 "'47 \ /~

u '" t. /'1

""'" "'90 7490 F 7490 7490
14 <,'w'l:

RESET COUNT
FROM GATING

CIROJIT , PIN 6

Fig. 3. Block diagram of 4 digit counter.

J>--<tO74 9 3

A BC
I 9 8 II

CCl.t<T
TO PINS 2 AND 3
OF FIRST 7490

COUNTER

N74Z0

a

10Hz
J 1Hz

/

SWITCH

1/4 N7400

10 0Hz

I kHz \-,

IAN7'400

RESET
TO PIN 2 OF ALL
7490 COUNTERS
EXCEPT FIRST

Fig. 4. Garing circuit con trols count, rese t, and
display.

sufficient, this is no problem. Another
arrangement would be desired by a piano
tuner.

The counte r requires a good 4 .75V to
5.25V su pply . It is hard to damage the 7400
series if overvoltage is avoided, but at least
one 7490 has been destroyed by a
momentary sup ply voltage of 7V.

The supply described does a very good
job (Fig. 5).

chain would contain the most significant
digit (MSD), a 1. The input 7490 would
contain the least significant digit (LSD), a O.

However, if the counting period is divided
by a factor of 10, the number to be
displayed will also be divided by 10. The
LSD has been eliminated , and 6 decades
would be required to display all cycles
counted .

In the same manner, if the count period is
(I / 1000) second, number of cycles will also
be (I /I 000) Frequency and the 4 digits
disp layed will be the most signif icant digits.
Also, if o nly 4 digits are displayed and count
time is I second and signal counted is 1
MHz, the counter will overflow and the 4
digits displayed will be the least significant.

By combining these operations, 4 digits
can read out each digit of any signal within
the range of the counter. Four digit readout
(Fig. 3) appears to be a good co mp romise
between cost and ease of operation . If the
LSD is never desired , it is not necessary to
provide a decoder/driver or readout for that
digit. This saves the cost of the parts
eliminated, and has the added advantage of
increasing the upper frequency limit of the
co unter, since switching speed is partly a
functio n of load on the Ie.

For fast gate times the display appears to
stand still, and will appear to ' track' a vfo.
At the slo west gate time , the cycle takes 16
seconds. Since the primary use of the
counter will be for ~I Hz signals and
resolution to the nearest k Hz is usually
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Fig. S. SV supp ly. Th is supply feeds all I C devices
p lus incandescent readou ts.

5 V Power Supply

The 5V supply uses a Darlingt on connec
ted emitte r follower. Maximu m current
drain of the counter was calculated for worst
case conditions and it was found to be
approximately 1.3A. The 2N3 05 5 will p ass
this easily.

Zero output resistance is desired , so that
Vo will be constant with varying load
curre nt. Actual Ro is a pp rox ima te ly .04 Q .

Output voltage will be Zener referenced
voltage minus two base emitte r drops. Zener
was chosen to be 6V, I W. Zener current=
(20~ib)mA. Zener dissipatio n will not exceed
6 (.02)W, which gives a good sa fe ty margin .

This is a reasonably small percentage o f
20 mA, the ma ximum Zener cu rrent. Both
transistors are operat ing well with in power,
voltage and curre nt limits. Unregulated
voltage comes from a center tapped full
wave rectifier. The capacit ive fil ter gives 8V

from a 6.3V rms transformer seco ndary . The
5V sup ply is shown in Fig. S.

In put Amplifier

The input amplifier IS shown in Fig. 6.
The MFE 3007 is a MOSFET h aving
relatively high input resistance . It drives a
direct coupled 2N364 1 follower which gives
power gain and impedance transfo rma tion.

From the data sh eet, RL =2. 5 Kn. A
resistor of 2.7 Kf2 was selec ted. If drain
current is chosen to be approximately 5 rnA,
about l3 .5V will drop across RL . It is
desired to have about the same voltage drop
across the transistor and this indicates a
power supply voltage o f at least 27V.

The bias network was determined experi
me nta lly , wo rking from approximations
obtained fro m t he data sh ee t. T he MOSFET
is o pe rating so mewhat above voltage ratings
on signal swings. Drain voltage maximum is
25V, while supply voltage is 35V, so bias
was adj us ted carefully to keep the device o ut
of the high voltage region for extended
periods. No ill effec ts have been o bserved
due to the over-vo ltage. Output resistance of
the MOSFET is taken to be ap proxima te ly
equal to the drain load resist or.

Output resistance of the emitter follower
is a bout son. T he 2N364l is with in all
to lera nces.

The resist or diode network at the output
of the 2N364 1 sets input co ndit io ns for the
first 7490. The diodes conduct when signal
input exceeds back bias plus the forward
silicon ju nct io n drop . This prevents burnout
o f the 7490 which otherwise might occur.

.01 }IF
DISC

CERA MIC

2N30S5
av"

2N3641

100

2 AMP, 50 V PIV
Of! MORE

SILICON DIODES

3000
,F

.. MEASURED

ItS V

I AMP ...so PIV "V .V

".~
01 +12v 02 3000 JF 27K 2.7K 2N364 1... MFE ... eeo

" v TO IN914
'v '007 !.15K

+ 2 ,7K 1M 15.4 V3000,,- .01 " .I ...FpF ' v 1.2 V
OUT

OI ' FT
.ao I . 390 IN9I4

* MEA SURED
IN

Fig. 6. I npu t circuit. Signal to be coun ted comes tirst to this circuit, where it is amplified, clipped, and
fed to input of fi rst 7490.
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TECO
ELECTRONICS

Th e main 5 V power supply is m ounted in the box
that serves as the base for [he unit. Th e inpu t amp
Jifier board and it s power supply are m ounted a·
bove that and aU o ther circui try leads up to wards
the read-outs at the top.

•
•

•

•

The input ampl ifier power sup ply is a
co mmo n voltage doubler. Ripple is about
.1V.

The o riginal model which was buil t from
the schemat ics in this a rticle will cou nt
reliably to above 37 MH.z . The crystal
o scillator can be zero beat to WWV to get a
highly accurate timing signal. Accuracy of
displayed co unt, o f course, is directly related
to accuracy o f the clock . For all known
frequencies measured , counte r error has not
bee n visi ble, that is, the un displayed digit
contained wha tever erro r existed .

For instance , the co lor TV chro mina nce
su bcarrier frequency is phase loc ked to the
network freq uency sta nda rd which is highly
accurate . This freq ue ncy is 3.5795 45 MHz.
The counter disp lays 3.57954 with the LSD
not d isplayed , as usual.

A cou nte r is o ne of the most useful pieces
of gear you ca n have around a ham shack.
The total cost fo r the basic co unte r
exclu di ng power supply and input amp lifie r
was $33 . and at th is price the re's hardly an
excuse not to have o ne .

All ,,,.,,,, , h,~. ,~I .111<1 ,," ..,,,,-,,,/. ,h"'I_ 1 FOB G.l'ldll<' r"' ,,, 10
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B&J
ELECTRONICS CO., INC.
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AVAILABLE fROM :

P.O . Box 1050·A
Garland, T X 75040
21 4·276·4931
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Telephone 713-336-31 58
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Doug Pongrance WA3JBN
316 Donnell Road
Lower Burrell, PA 15068

Convert th at spare met er into a useful test instrument,

M any hams don't have a YOM in the
shack and probably have run into

more than one instance where they could use
one . Well , here's how to get o ne for a fairly
cheap price and learn some thing too .

The most expensive part of a YOM (if
bought new) is the meter movement. If one
is available in the junk box, good, but the
next best place would be the ha m fest. What
to look for is the most sensitive (lowest rna
at full scale) milli-or micro-amp meter. A
500 {Ja will do very nicely, but anything up
to about l O rna will do .

After obta ining a meter, measure its
internal resist ance using the resistance scale
of a friends YOM.

For voltage .measurement , resistors are
wired in series with the me te r to obtain
different voltage scales. Decide what voltage
scales you would like and see Fig. I for
computing series resistor values. It is shown
using I , 5, 10, 50, 100 and 500 volt scales.
Notice that none of the series resistors are
standard values, but two or more resistors
could be wired in series to obtain the pro per
value. To enable the meter to measure ac in
addition to de a rectifier and capacitor must
also be wired into the circuit. Fig. 2 shows
the ac - de volt meter.

For the addit ion of current scales
different resistors must be wired in parallel
with the meter. For a scale two times that of
the meter, a resistor, equal to the meter's
internal resistance, is wired in parallel so that
~ of the current goes through the meter and
Yz through the resistor. For a scale three
times that of the meter two resis tors are
wired across the meter so that 1/3 of the
current goes through the meter and 2/3
through the resistors. The number of parallel
resistors that are equal to the internal
resistance is found in the following formula
(A+B) - I where A equals the desired current
scale in rna and B equals the full scale
current reading of the meter. The parallel
resistors for anyone scale ca n be combined
into one by using Ohms law for parallel
resistance: Example :

I want 500 ua, I rna, 10 rna, and 0 10 rna
current scales using a 500 /-La 150 n meter.
For the 500 J.la scale no resistor is needed . For
the I rna scale one 150 n resistor is used. For
the lOrna scale 19-150 n resistors are used in
parallel which is equal to about 7.9 n. Two
16 n resistors in parallel could be used. For

.2 mId

"- •
~

'J!'

Current
o.sired Rating
Voltage of Meter
Scale in Amps

1 .000 5
5 .0005

10 ,000 5
5 0 .0 0 0 5

100 .00 0 5
50 0 .0 0 05

Internal
Necessary Res istance
Resistance of Meter
2 0 0 0n 150

10K 150
2 0K 150

lOOK 150
2 0 0 K 1 50
1 meg. 150

Series
Resistor
1850
9850

19 8 5 0
99850
19 9 8 50
999850

Fig. 1. Table of resistor valu es f or V OM .
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Fig. 2. Ac-dc voltmeter.
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Larsen Mobile
Gain Antenna
144-148MHz

I

the 100 rna scale 199-1 50 n resist ors are
needed , equal to about .85 n. Just use two
.43 n resisto rs in series.

- .

IN34 tl- Co" •
T ,,; I I ,01

2mld '" "on
RI'I Olt
R2'18 ~0 . ,
'13'98.50 " "R 4' 198~

rR IT 811. ~ Y'1.5'998.5 0 " '"R6'19118~Q ,
R7 ' 899850 ,
R8'~0 sRll' 7,1l ,

tl O>HoISRlI)' 85 c rvc sv
E lOY

f 50'1

""(; 5OO Y

se 0".500 w'"
11101 ",

es
J 10 101 '"

'"
1\ 10 0 101 .

The next step is ohms scale. Fig. 3 shows
t he basic circuit fo r an ohm-meter,
Calibration of the ohms scale will have to be
fou nd experimentally. Different values of
resistors should be tested in the circuit to
obtain approximate calibration . In my
circuit using a 500 l1a 150 n meter indicated
about l OOK at little deflectio n o f the meter
and about 1K at mid-scale.

Fig. 3. Basic circuit for ohm-me ter.The result of over 25 years of two-way
radio ex perience. Gives you .. .

• 3 db + gain over 1/4 wave wh ip
.6 db + gain for complete system

communications
• V.S.W.R. less than 1.3 to 1
• Low, low silhouette for better

appearance

The fastest growing an te n na in the com
mercial 2·way field is now available to Am.
teurs. It 's the antenna that lets you HEAR
THE DIFFERENCE. Easily and quickly ad
justed to any frequency. Hi-impact epoxy
base construction for rugged long life. Silver
plated whip radiates better. Handles full 100
watts continuous. Models to fit any standard
mount. Available as antenna only or com
plete with all hardware and coax.

Get the full fact s on t h is ama zing a n te nna
that brings signals up out of the no ise . . .
provides better f ringe area ta lk power. Write
today for fa ct sheet and prices.

Sold with a full money back guarantee.
You hear be tter or it costs nothing!

also available ...
5 db Gain Antenna for
420-440 MHz and 440460 MHz

Phased Coll inear with same rugged construc
tion as Larsen 2 meter antennas and 5 db
gain over reference 1/4 wave whip . Models
to fit all mounts. Comes with instructions .
Write today for full fact sheet a nd price.

...--...JO....._-_- '
" ", "" ' "", ,' \, I \,'" I ,,'"\ ru
\~~... ,,1

'~LarsenAntennas
1161 1 N,E. 50th Ave . - Vancouver , WA . 98665
Pho ne 206/695-5383

Fig. 4. Circuit for combined VOM wi th a 500 J.1a
150n meter.

Fig . 4 is the circuit for the combined
volt-ohm-mifliampmeter using a 500 us 150
n meter. Five or ten % resis tors can be used
but I % are better if they are available at a
low price.

The YOM I built cost me about two
dollars and works fine .

. . .WA3JBN
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Clifford KUn ert WB6 BIH
520 Division S treet
National City CA 92050

SIMPLE

QRP TRANSMITTER

+ 12 vee KEY ANT.

1
" IJ----'

Fig. 1. Sch ematic

7 MHz fundamental
40080
40081
20 tu rns No . 28 on Y." dia. sl ug tu ned
form
5 tu rns No. 24 on L3
28 turns No. 28 o n %" dia. slug tuned
fo rm
sens itive spst relay for 12V (see text)

IH---.--o---. ,
~'6002

1:1 1Ll ~"~PD
.F<,.,

XT A L
01
0 2
L1

K1

L2. L4
L3

.02

1'"
+12 vee

course ad d extra componen ts and reduce the
sim plicity .

The tank coil, L3, is link coupled to the
an tenna and Q2 by fixed link coupling. The
sma ll number of turns on L2 and L4 allow
L3 to have a higher im pedance for better
selectivi ty. The anten na and transistor have a
lower impedance tha t is the source of many
of the matching an d tuning problems in
transistor tra nsmit te rs .

Comments :
The resistor is 1/2 watt carbon, capac ito rs can

be disc ceramic or mica, and heat sinks mu st be
used on both a 1 and 0 2.

The Circuit

The schema tic is shown in Fig. I. T his is
just about as simple as a transmitter can be
made to provide this type of performance.
Q I is the oscilla tor transist or. This oscilla tor
circuit was designed by trial and error fo r
simplic it y and reliability. Keying, however,
is very poor. If the final, Q2, is only keyed
by lurning the B+ on and off, the signal
from the oscilla tor will fee d through the
transistor. T his is an inevitable result of the
basic characteristics of the t ransistor. and
the rf path must be broken . T he obvious
way to do this is to key the signal from LI
to Q2 . T his completely eliminates the back
wave and chirp problem.

The final stage is operate d as a straigh t
through amplifier. A resist or and bypass
conduc tor might be added to the emitter to
bias it far ther into class C, but this would of

T h is article will describe a two transistor
transm itte r that is no t difficult to

build, an d can supply up to one watt rf
output for the QRP or po rtable sportsme n .
The transistors are. not excessively priced
and are very reliable even though operated
beyond their ratings. The use of an unusual
type of keying provides chirpless keying
with a negligible backwave. The transmitter
operates from a 12 volt source making a car
battery or lantern batteries ideal fo r po rtable
use. With this configuration, tuning is not
crit ical and the tra nsm itter is comple te ly
stab le. The output tank circu it is rel atively
inefficient b ut provides good selectivity and
is simple to tune and construct.
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GATEWAY
ELECTRONICS

8123-25 PAGE BOULEVARO
ST. LOUIS. MISSOURI 63130

13141 427-6116

L.E.D. 7 SEGMENT READOUT - MAN 1 TYPE 
NEW $2.75

L.E.D. SINGLE SEGMENT - STANDARD SIZE 
RED - NEW 35lt 3/$1.00

IC SOCKETS
14 Pin Solder - 45i, Wire Wrap - 554
16 Pin Solder - 55ti, Wire Wrap - 60tt
24 Pin Wire Wrap - $1.25, 28 Pin Wire

Wrap - $1 .35
Purchase 10 - Deduct 10%

THUMBWHEEL SWITCHES
- O.5x2. 125x 1.78 - 10 position decimal $3.00
- 10 position BCD & Compliment $4.00
- End Plates (per paid $1.45

MINIATURE SIZE
- O.312xl.3xl.3 - 10 position decimal $2.50
- 10 position BCD & Comp liment $3.75
- End Plates (per pair) $1.00

5 MHz MINIATURE.CRYSTAL, Wire Leads
52.50

$5 Minimum Order. Visit us when in Sf. Louis.
Please include sufficient postage.

Construction

The transmitter was built on 1/8" thick
double clad printed circuit board . Figure 2
shows the layout of the bollom of the
board. The top of the board was left with
the copper clad sheet on except in places
where leads corne through. This allows the
copper on the top side to be used as a
common ground connection that is easy to
solder to anywhere on the top of the board.
This double clad board is also very mechani
cally rigid and leaving the copper on pro
vides a means of structural connections by
soldering.

The only unusual component is the relay,
K I. This is a sensitive reed relay that is ideal
for this purpose. The current for the coil is
only a few percent of the total current that
the transmitter draws. Other types are avail
able in the catalogs, and the only major
requirements are compatible size, low coil
current, and fast switching. Good quality
contacts are also necessary to minimize
clic.ks.

The board can be processed by the
methods outlined in any good printed circuit

66

board kit, or the builder may wish to use his
own methods. An easy method is to use
paint as the resist and obtain Ferric Chloride
from a chemical supply house for the etch
ant. The paint can be applied with a small
brush where the conductor is to remain . The
parts to be used should be kept handy to
check for size and position. Clean the copper
before applying the resist by rubbing with
steel wool. Keep the steel wool away from
any electrical equipment. During etching,
the etchant and board are placed in a
shallow pan or tray. The solution must be
kept warm to hasten the chemical reaction.
This can be done with a heat lamp or very
carefully on a stove. A beginner should start
with a good kit and develop his own
methods after a little experience.

The capacitors are soldered directly on to
the coils and are placed wherever the short
est leads will result. Components are
soldered in with little trouble, and place
ment and layout are not critical.

The transistors must have heat sinks
because of the power that must be dis
sipated. Since there is little room for the
commercial type heat sinks with radial fins,
homebrew heat sinks had to be made. They
can be simply bent from copper as seen in
the pictures. Use a copper that is stiff
enough to retain a good grip on the transis
tor case. Silicon grease could be used to
provide a good thermal contact, but this has
not been necessary. If the transmitter is to
be used in dark surroundings (inside a
cabinet) the heat sinks can be painted black

WB6BIH QRP transmitter.
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Fig. 2. Printed circuit board. Layout is not critical, this is merely a suggestion.

to increase heat radiation. If they are in the
sun, they will absorb the heat, of course.

The construction of this unit is not
complete as shown in the pictures. Sides and
ends will be added and the unit will be
installed in a cabinet with batteries for
portable operation. I'm sure that each build
er has different ideas of what he wants to
build.

Results
The tests conducted on the final version

showed tuneup to be non-critical on the
oscillator. Oscillation will result with the
slug of L1 in almost any position, but there
is a point that will produce maximum
stability. Adjust the slug of L1 while keying
the final to check the loading effects of the
final on oscillator stability. When the oscil
lator is oscillating the oscillator current will
be considerably smaller than the non-oscil
lating condition. The oscillator can be tuned
for a dip in collector current, but it will be
necessary to detune from the dip to provide
optimum stability. There is plenty of output
from the oscillator to drive the final. The
amount of drive to the final can be esti
mated by the amount of final collector
current. Tune for maximum final collector
current with good stability. The tuning of
the final tank coil should produce a sharp
peak when tuned through resonance. The
link coupling was designed experimentally
for optimum power transfer to a son load.
Other final tank circuits provided more
output but this circuit was easiest to tune

and provided good selectivity against har-
• •monies.

While tuning avoid prolonged key down
periods because the transistors can become
overheated in a few minutes. In a test, the
input to the final was about three watts with
output about one watt. This means that the
transistor must dissipate the remaining two
watts into the air, which is the maximum
power dissipation rating of this transistor
with a good heat sink. The use of CW allows
the transistor to cool during key up periods
but the transistor will still run qnite warm.

A listen to the keying shows it to be quite
sharp and free from chirp, A look at the
scope pattern- confirms this and the keying
tends to be "dicky." This has not been a
serious problem, however, and the simplicity
of design and freedom from chirp makes it
an acceptable compromise.

This transmitter will make an amusing
weekend project for the builder with average
experience, and QRP is an increasingly popu
lar sport. Forty meter CW is very popular
with a frequency of 7040 kHz, most popular
for QRP use. This IS a portion of our hobby
with uuJimited challenge. Contacts of
thousands of miles have been established
with much less than a watt, and one million
miles per watt can be achieved with micro
watt transmitters over short distances. Any
one can buy a kilowatt and work the world,
but doing it with milliwatts is a personal
achievement that can provide real satisfac
tion.

WB6BlH
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15800 COMMERCE PARK DRIVE
BROOK PARK. OHIO 44142

Available from All Distributors I

who Recognize the Best.

NEW-TRONICS CORP.

e
cnR~~"ct\

\101 ~t~{U
su~t~ G~\"

give your mobile signal
the big push!
this large aperature,
two meter
antenna will create
a new dimension
in amateur
mobile communications.
-where action counts,
get the
decisive advantage
of colinear power gain
performance;
transmitting and receiving!

I 5.2 db gain over 1/4 wave ground
plane

I SWR at resonance ... typically 1.1:1
! Bandwidth .. . 7 MHz for 1.5:1 or

better SWR
I Power Rating . . . 200 watts FM
I Height , including mount ... 78"
I Rad iator ... 17·7 PH stainless steel
I Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MODEL CGT·144 (illustrated) antenna corn
plete with trunk li p mount for easy, no holes
Install at ion on side or edge of trunk lip. 180 0

swivel incl uded for adjustment of antenna to
absolute vert ical , Supplied operational wit h
17' M IL spec RG·58·U and PL·259 transceiver
connector factory attached. Antenna is rernov
ab le f rom mount. Shpg. Wt. 3.34 Ibs.

MODEL CG·l44 -Antenna on ly wi th %"·24
base to fit all standard mobile ball mounts.
Shpg. Wt. 1.84 Ibs. .. .$24.95

Two Meter-S.2 db Power Gain
Colinear Mobile Antenna
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Robert L. Way WA9VGS
12116 W. Belmar Drive
Hales Corn ers WI 53130

THE NUMBERS GAME:
DISTRIBUTION OF
DXCC HOLDERS

W hen I received DXCC Certificate No.
12,1 89 on July 22, 1971, several

questions occurred to me concerning the
history of this award, how many DXCC
members are in each of the 10 U.S. call
districts, how many certificates have been
awarded to amateurs in various foreign

•
countries, how many count ries does the
"average" DXCC-holder have credited, and
so forth. Then with the arrival of the
December QST it became apparen t that I
could get the answers to so me of these
questions if I were willing to devote some
time (a nd eyestrain) to counting the calls in
various ca tegories o f the Annual DXCC List
printed on pages 95 - 100 of that issue. True,
the annual list contains just slightly under
20% of the total number of certificates
awarded, but it is fe lt that the sampling is
sufficie ntly large to at least indicate current
trends.

Tabl e I
Number of DXCC Members by Number of Coun
tries Confirmed (in Increments of 25 Countries and
50 Countries).

xo. (" ()l'~TRH:~ ~O . uxcc- XO . DX (T

( 'O~FIH :-"EU IIOU >EHS 1I0l.DEHS

100- 12 .; 1 .ona ) 1, ano
I <!li_ l.;O :1 :l~
1 ~,1 -1 7 ,; 2!"j } JI12
1t o-aoo 26.;

20 1-22 ., 277 } '"221\- 2.'.0 m
2;J1- <!7 .; 2 1.. } ' '''2i6_:l00 2:l.'
:l01- :12 .' 27j ) .•"9
:l<!6_:l.'0 :l12

TOTALS 3. un 3 , -161
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Before commenting on the results of my
curiosity , let me hast en to make the follow
ing disclaimers :
I . No guarante e is made as to the accuracy

of any of the numbers presen ted . Cou nt
ing and addition errors are certain to have
been committed . Each column and page
was tota lled individually so the errors
made should not be too gross (sa y less
than 10 calls), but certainly small errors
do exist, and possibly so me of greater
magnitude. The reade r is invited to check
any of the categories he is interested in, or
to extract data for other groupings.

2 . No conclusio ns are intended or implied
fro m the data ; part icularly no valid con-

Table II
The number of DXCC·holders in each continental
United States call district and also the number of
2-1etter call members.

U.S . CAL L so. DXCC P ERC EST OF
DISTRICT MEMBERS c . S. TOTAL

2 3 40 15 . 8

• 3 00 13. 9
6 278 12 . 9
9 2<0 11.1, 201 9 . 3
3 187 8. 7
1 1'2 8 .4
s 1 ,, ~ 7.8

[ 0 1,, 3 7 , 5
7 99 4 •"

TOT AL U.S .
su.cmsns 2 ,1 S"I lOfJ.O

NO.2-LETT ER
CALL ME~IBERS 3 3 2 15.4

:'oI EDlA.'\' :>':C~tBER O F CO:>.: FIR MED
COt:?\T RI ES OF DXCC Mf::MBERS -ll<O
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12.5 %
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13.4%
9.4%

14 .2%
7.0%

10.2%
9.4%
9.0%

1
2
3
4
5
6
7
8
9
~

Thus there would seem to be some sligh t
advantage to opera ting from certain parts of
the coun try. if we assume that approxi
mately the same number of amateurs will be
devoted to DXing in all parts o f the country.
The number of DXCC winners is higher than
the overall percentage o f amateurs in the
W2-W9·W4 areas, while it is less in the
W7-W~W5 areas.

Now o n to the results. The first part of
the job was to count the total number of
calls list ed in the general list ing on pages
95-98 (mixed CW and phone - sorry, no
results for phone-only listing). My count was
3 ,461. Next . I determined that the median
point (1,730) fell in the grouping o f 180
countries confirmed. Therefore, half o f the
DXCC members have less than this number
o f countries. and half have more. Since the
colu mns on each page were counted indi
vidually . it was relatively simp le to arrive at
the number of DXCC members by numbers
o f countries co nfirmed, Table I shows these
results in increments of 25 countries and 50
countr ies. The right-hand colu mn of this
table provided my first su rp rise result . As
expected. the number o f members decreases
in a rather normal progression as you read
down this column. until the last entry,
where you find that 589 DXers have more
than 325 countries credited. a sub-group
exceeded only by the sub-group of members
who have 100- I 50 countries confirmed.

...WA9VGS

Editor 's N ote:

Distribution of Licenses

According to the Callbook the distribu
tion o f amateur licenses falls about in this
proportion :

Call District Percentage

OCEAXIA 2.0'.1

A fRICA 1. 5'l

EL'ROPE
20%

1'0. DXCC PERC E:""!" Of
COl: NT HY ~IEMB ERS TOTAL

Ger many 222 ,.,
Canada 121 3.:>
Japan II ' 3.3
e.S .S.R . 76 2.2
England 62 I. '
Brazil 49 I . ,

TOTALS ' 44 1s , 6

Table III
Number of excc Members

in Six Foreign Countries

:"ORTH AMERICA
66 .0%

Fig. 1. In pie-chart f orm the approximate percen
tages ot DXCC m embers by continental area.

elusions are possible as to the " best" or
" most ac tive" DX area. The number of
DXCC cert ifica te hold ers in any given area
may be one "yardst ick" to be used in
sett ling th is hotly debated question, but
o bvio usly many. many other fa ctors
would have to be considered. amo ng them
the distribu tion of the entire amateur
population, the average age of DX ama
teurs in the localit ies in question (re tirees
have more time for D'Xing), geographic,
political, and language barriers, legal re
stric tions on power in some countries,
time zone disparit ies, economic affluence,
etc., etc., etc., ad infinitum

3. Time did not permit counting DXCC
totals for every country (approximately
12-15 hours were spent at this task at
odd moments) . Hence . some countries
with a significant number of DXCC
holders are not listed in the results.

•
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BiH Ho isington Kl eLL
Far Over Farm
Peterborough NH 03458
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Working at 450 is not difficult ifyou know the techniques . . .

T he UHF bands of 432 and 1296 MHz
appear due for a large change and

advance from now on as concerns port
ability. size, and usage. The availability of
plastic transistors that work up in the
1296 MHz region, tenth watt resistors,
small coils, crystals, and terminals, make
construction of complete crystal controlled
exciters possible in a 5 x 10 em minibox
with room left over for two 9V batteries!

This concerns such a unit, using doub
ling in all the multiplier stages. A compari
son is also made with a similar unit which
used tripling instead of doubling. Be sure
to check on the final results as outlined
later here. It may save you lots of time o n
such units.

Tools and Accessories

For the construction of a crystal exciter
of this small size, there are certain things
you should collect before you start. With·
out them you will lose time improvising
and will not have such a compact unit.

A good, small iron. For so me reason o r
other, the American Beauty iron people
have been able to make an iron that you
can leave on all day for years and years
without having it bum out. I don't know
how they do it , but some day I hope to
visit them and find out. Just a hint: I have
a 250 watter for large work, and a little
one for small work such as 80 - 90% of the
soldering done on this exciter. You have to

AUGUST 1973

have small solder too, of course. Keep a
stock of small co pper tips on hand and
several files to shape the tips as needed .
You'll see why when you tackle the small
terminals.

Other small tools . If I may make so me
suggestions - two pair of twee zers, one
flat . o ne pointed ; the smallest sidecutters
and needlenosed pliers you can get; a steel
scriber; a set of No . 60 to 80 drills, with
maybe some extra ones around No. 75 and
76; " coffee stirrers," which are just flat
pieces of wood 7 mm wide by 10 em long by
2 mm thick. with a po inted lump of wax
(high-Q high temperature coil wax , that is)
on the end for holding windings on the
coils (use it like cement) ; several solid
insulating rods of lucite and/or bakelite,
3 and 6 mm for filing in to insulated
screwdriver blades and insulated picks;
small 10¢ screwdrivers that you file down
for scraping around pins, on copper. etc. ;
emery cloth and crocus cloth for polishing
brass plate capaci tor surfaces; Exacto knife
for cu tting holes in fiberglass sheet; den
tists' tin shears for cut ti ng small b rass or
copper pieces; a jeweller's saw and plenty
of blades, umpteen teeth to the inch ; and
all the rest of the usual tools you may have
around.

Another handy tool .is .a coffee-stick
with a 3 mm square 1000 pF bypass
capaci tor ceme nte d o n the end with 3 mm
leads. This is the last word for testing
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Fig. lB.

BIlSEBOARD
OF COPPERCL AD

L1NEN-BIlSE
BIlKElITE STRIP

PINS

'"HERE

••• •• ••• • ••

"COMMON PIN"
TRANSIST OR TERMINAL

.~
~ • ':~E ;;:H~frS

TOP STRIP,
LINEN BASE
BAKELITE

Fig. 2. Jeweller's drill chuck, holding end.

Fig. lAo Terminal pin layout.

A good crystal holder is needed, too.
I'm still using a monster crystal 2 em long
simply because it's here, but expect to go
down a lot smaller in crystal size soon.

Various kinds of insulation materials are
useful, such as small strips of linen-base
bakelite 2 or 3 mm thick for terminal
strip pin mounting, putting between the
coils and the copper-clad baseboard , etc.

Terminals. Here's a really sticky one. I
spent several hours on this item alone and
did succeed in making an improvement.
Instead of making up small individual little
planks with three pins each, I made up the
terminal strips as in Figs. I A and I B. It
worked out excellently, and from now on
that's it for me. Notice in Fig. 7 how
everything goes together on those pins,
three for each stage. I cemented the strip
down, but for greater mechanical strength
you can use 0-80 or 1-70 bolts if you wish,

6 MIL
FIBERGLASS 12

VOLT

""

working bypass capacitors. Take any by
passed terminal or brass plate used for
bypassing and connect this test capacitor
across it, just by pressure. You don't have
to solder it. Do it with aU power on and
watch the rf power output meter. If it
makes any difference when you add it to
the existing bypass, that bypass is not
right. Remember, it isn't only the amount
of pF at 432 MHz, it is also the length of
the leads, if any, and the shape and
position of the components being by
passed.

Components, Including Terminals

Resistors are easy, but you've got to put
in a stock of 1/8th or 1/1Oth watters if you
want to do the best job on small units like
this exciter. Not all of the HEP56 transis
tors are exactly alike, so you may have to
trim up the emitter resistors in the final
tests. Best to have some of each of the
following, in ohms: 22, 33, 47, 100, 220,
330, 470, and in thousand ohms, I , 2.2,
3.3, and 4.7.1 haven't used anything above
4.7K in this unit so that should about do it
for resistors.

Most of the capacitors are easy, but you
should have a good stock of the small high
K ceramic bypass capacitors like .00 I or
.005. These should be the real small ones,
say 3 ern square. I also use a lot of the
small dippped mica silvered type DM ca
pacitors for coupling, in values of I, 3, 5,
10, 15, and 30 pF. They seem to do the
job very well for VHF/UHF. Some multi
plier stages like to have a variable coupling
capacitor, and then you should use a small
circular, or mica, trimmer. So far, in the
UHF region, the mica compression trim
mers seem the best for tuning; they are
thin, long and narrow, and do a good job.
It is easy to tell which is maximum and
which is minimum, unlike some rotary
ceramics. Area makes excellent trimmers
that are good for UHF, but please, why not
use nylon tuning screws? Values in pF of I
to 12, and 2 to 25, are good.

Winding wire should be on hand, and
phenolic forms of 3, 5 and 7 em 00
Wire sizes can be 22, 24, 28, 30, and 34,
looking at the spools I use here. Double
silk covered is best.
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which can be obtained from the better
hobby stores. Also , note the 6 mil fiber
glass under the st rip to avoid shorting the
pin terminals to ground. The terminals are
just plain old common pins of nickel plated
brass. I found some which are called "bank
pins" which are really tiny . Drill the
holes in the various terminal strips with a No.
76 drill . I use an old standard Black and
Decker ~ in . drill , in the less-than-Sl 0 drill
stand, a variac to slow it down , and a
jeweller's chuck. The jaws of this chuck
appear as shown in Fig. 2. You cannot,
repeat canno t , use the cast, polished,

+ +

Check the grounded terminals in your
car so you can plug this unit in for mobile
work if you wish . It is possible to arrange
the baseboard to be isolated from the
chassis (minibox) if you have to. The only
rough part is the bypassing of the output
connector. It can be done, though.

The meter business is not too complica
ted. As the oscillator stage and each doub
ler stage is built , connect in a meter as in
Fig. 4 . When this stage is tuned up and the
current adjusted to what yo u want, so lder
in an emitter resistor of the proper value,
and remove the meter and pot. Of course
you can build the whole unit , connect it
up, and have it work. Only you have to be
lucky , and you won 't learn as much.

"ON"

12 VOLT JACKS

Fig. 3. Test battery detail.

Tuned Diode Power Monitors

If you 've read at least half of my
articles, you've met these before, and they
are useful. Figure 5 shows a quickie on
how they are made. Rf from the stage
under test goes on a 50n cable to the
diode unit. C2 provides some matching, CI
tunes Ll , and C3 bypasses the rectified rf

Nam e Call __

o How To Use FM. A
co m p rehensive introduc
tion to FM tha t get s y ou
o n t he a ir fast. easily .

••

Add l'1."&& _

City S ta te _ Z IP __

Plea se s en d me th e b o ok(s) c he ck ed ab ove . En
clo sed is check o r money o rder for $

..~o Atlas of FM Re
peaters. The ne w est
most com p le t e list
of rep eaters world,
wid e .

r-----------------------,
: TWO BOOKS EVERY
: FM'ER MUST HAVEl
I
I
I

ee
LI MI T

RESISTOR

Fig. 4 . Emitter resistor check .

,

chromed, and rounded jaws of so me of the
popular small drills. They won't close on a
No. 76 drill! And you need slow speed too.

I also cut the pins in half, using a
diagonal cut to leave a point on them, and
then hammered them in through the strip.
The fin al results are shown in Figs. I A and
I B. They work! If you know how to make
smaller o nes than these, please let me
know.

Figure 3 shows a handy bench type
power supply using two lantern type bat
teries with 6W de capacity, rated at .5A by
the Nati onal Carbon Co. (Everready). This
is a maximum, by the way, but will give
you plenty of sock from a hill or mountain
top with a good beam on 432 MHz.
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and puts out de to the test meter. This
serves to : A) Tune up and check on the
desired harmonic which in this case is
always the second or doubling freque ncy;
and B) Watch the power output. I have a
series of these units here covering 2 .3 to
10 , 25 to 75 ,112 to 216,125 to 260,160
to 475 , 890 to 1320 MHz, and a coaxial
one going from 350 to 1700 MHz. Also
one for 1 to 12 GHz , but that one is a
complete story in itself.

When you're down in the I to 50 mW
region, things can be tough without a
power meter. but power meters are rela
tively expensive . Here's how to get by . The
usual diodes (good ones), tuned circuits,
and meters, in the frequency range of
100-3000 MHz will produce about 5V de
into a 500 IlA meter, with suitable resistors
in series, using a box as shown in Fig. 5. At
about this voltage a No. 48 or 49 bulb,
which uses 2V at 60 rnA, which looks like
120 mW, can be made to light with the rf
on it . You have to match it carefully into
the circuit, I might say, and maybe tum
out the bench light in order to see that dull
cherry red glow. Anytime I could light a
bulb with rf in the last 40 years, I could
work someone !

The Circuit

The fina l schematic, Fig. 6 , and the
parts layout , Fig. 7 , are given now fo r
clarity of reference in the following details .
This circuit, using doubling mu ltiplier
stages o nly , was made up as a direct
comparison to a three-transistor tripli ng

""

COPPER-CLAO
sex

Fig. 5. Tuned detector. Box is lO x 5 x 5 em.
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Fig. 6. Sch ematic. Transis tors - All Motorola, HEP56, L2, 20 turns, centertapped, No. 26 DSC, on 5
mm OD phenolic, air core; L2, 10 turns on 5 mm form, No. 26 ; L3, 5 tums on 5 mm form, N o. 28,
abou t 1 em long,' L4, 3 turns, tinned bus wire, No. 18, abo ut 1 em long, tapped 1 turn from grounded
(rE) end, S mm diameter.

exciter. The tripling exciter is a nice unit
and it turns out to be excellen t for a signal
source, as a local oscillator, for calibra tion
purposes. etc., but the fact remains that
this doubling unit puts out more than four
times the rf power at 432 MHz. This is
somewhat to be expected as there are fo ur
tra nsistors working on the job against o nly
three in the tripling unit , but it was
worthwhile to check them both in ac tual
operation . It might be possibl e to put ou t
more power with more expensive transis
tors, but this article d escribes a means of
getting crystal control at 4 32 MHz which is
not expensive. It fits in a little 5 x 10 em
minibox, and power amplifiers in the same
size box have been built here and are being
tested and tuned up.

The to tal current drain runs a t o nly 25
to 30 mils at 12V, or less than AW de
power,leaving another 5W battery capacity
in those lantern jobs for ampli fiers. So , on
to the co nst ruc tion.
Construction

The stage-by-stage method is used here
in order to get the most out of each
transistor and at the same time check the
possible variable parameters involved and
to avoid marginal opera tion. The oscillator
should sta rt every time; the load o n it
should not be too large ; the multi pliers
should tune nicely above and below the
desired doubling frequency , etc. The· emit·

ter circuit current meter and the rf ou tput
connector can be shifted as each stage is
finished , and checked for frequency and
power output. Of course you can build the
whole thing right off exactly as shown, and
it ought to work. However, you might have
more fun and learn more doing it stage by
stage. Your choice entirely .

The oscillator was assembled and wired
as in Fig. 8 and connected for tests. There
is a small bakelite plank between Ll and
the baseboard , and another one under the
crystal so cket , to keep the terminals fro m
shorting out to ground. You have to take
care in soldering those little pins, but
you will be surprised after a few tries how
strong they really are and how easily the
whole assembly goes toge ther. After all , if
you want nice little camera-case rigs , this is
what you have to do .

The base o f each little pin is surrounded
by insulation which keeps the wires and
components from short ing to ground . The
thin copper baseboard solders with a
tOUCh, and there is plenty of room for the
few resistors and capacitors needed , and
they all fit nicely in the layou t as shown in
Fig. 7. There is even room for another
stage, which might be an rf power ampli
fier. There is o nly o ne wire o n each of the
three coupling capacitors that does not
have a pin su pport, which is the cente rta p
on the multiplier coils, and this holds up
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one end of a silvered mica which I think is
too light to shake loose. Purists for mecha
nical rigidity can put three pins on the
planks under the coils if they wish.

I also use an external pot of 100 or
500n for the emitter resistor while tuning
up, then when the desired value is found
- which depends somewhat on the drive
required for the next stage - R3 is sol
dered in place. This test setup is shown in
Fig. 4.

LI and CI should resonate well above
and well below 54 MHz. Do not rely solely
on a grid dipper for this. Check it out as
shown in Fig. 8.

You snould also listen to the carrier on
a communications type receiver, not in the
CW position, but with plenty of af gain so
you can hear spurious, squegging, and
other assorted squeaks and groans. These
can easily be eliminated by proper tuning
and bias, if you know they're present.

As CI is reduced toward resonance, the
rf should increase to a maximum and then
drop off with a snap. Back off slightly
from resonance and find the position
where it comes on every time and still has
near maximum power output.

Trouble

This showed up, as usual. I migh t say in
passing that these bugs are not of my
invention. They are real, and I feel you
should know about them. Some of these

COPPER-C LAD
BASEBOARD

bugs have cost me as much as three days of
rewiring and debugging time.

One I found was caused by connecting
the output cable to the centertap of Ll ,
and also the only 54 MHz crystal I had on
hand was weak. The oscillator works per
fectly with the alternate output connection
shown in Fig. 8, and it also works very well
when the centertap goes to the next base
through C4, as in the final schematic
shown in Fig. 6.

An interesting, unexpected and benefi
cial effect showed up with the weak
crystal. When the unit was tested, using a
good 53 MHz crystal I happened to have
on hand, just for fun I tried out the weaker
54 MHz one. As a result of the excess gain
of the three doubling stages, particularly
the first two, the rf output was almost the
same!

This oscillator shows good, stable rf
power out of about 50 mw at 18 rnA of
collector current. Listening to it on my
Ameco RE-5 transistor lab receiver, .5 to
54 MHz, it stayed in the passband (of the
receiver) nicely, no matter how I tuned the
oscillator.

Note that the base of QI is in phase
with the collector except on the crystal
frequency, The crystal reverses the phase
and it then oscillates, but only on the
crystal frequency. Anywhere else it is
degenerative - that is, it has negative feed
back. I have specified this circuit many

12 VOLT BUS
+ 12 Y -
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Fig. 7. Pictorial diagram and parts layout. Board size is 4 x 9 em.
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Doubler, 216 to 432 MHz

Here I left the variable coupling capaci
tor in circuit because it peaked up the
power o utput so nicely. Evidently this is a
useful device fo r VHF/ UHF multipliers. It
probably has to do with matching the
lowered base impedances as you go up in
frequency. The best emitter resistor value
checked out at 270n the same as the
previous stage, with a collector current
about 5 rnA.

Cl 5 is a brass plate bypass put in for
security at 432 Mllz. CI 6 was added also
for a small improvement.

Various o utput taps o n L4 were tried ,
with o ne turn from ground showing up as
best. And th ere you are, on 432 Mllz.

This complete crystal controlled ex
citer, fitting into a 5 x 10 em mini
box , using doublers, gives rf power out
put wlich is at least four tim es greater than
the same type of unit using tripler stages.
So, this one will be the new exciter for my
battery portable rig on 432 Mllz, and I can
use the tripling unit for an LO, after tuning
it up on 404 MHz, for use with a tunable
28 Mllz i-f amplifier.

Of course, if you're starting in fresh,
you might wan t to build two doubler type
multipliers at the same time, tuning one to
your LO frequency and the other to 432
MHz. That's up to you, and as for me, I'm
working on rf power amplifiers for the
band.

Second Doubler, 108 to 216 MHz

This o ne went together like a charm
with the only difference being C8, the
coupling capacitor from the previou s stage.
This showed a preferred value of pF for
maximum power out when a variable capa
citor was used. A fixed one of 8 pF was
installed as the best value. Not really
critical, but it is good to have the best
value.

The best emitter resistor value was
found to be 270n for this stage . Again, a
two tum coil was wrapped around L3 for .
an output check on 2 16 MHz, and was
later removed. Again, 5V dc was found at
the output of the diode monitor on 2 16
MHz. So , o nly o ne more doubler to go .

times, but feel it is a good thing to keep
stressing it.

Doubler, 54 to 108 MHz
Refer to Figs. 6 and 7 for this one. This

multiplier stage went together pretty well,
although it proved a good thing that the
108 MHz doubling frequeno.y was being
monitored while tuning up L2 and CS . This
doubling stage showed a lot more rf power
output than the tripling stage mentioned. I
obtained over SV de output from the
tuned diode monitor, which is near 50 mW.
The best 1 could ever do with the tripler
was some 3V de.

I wound two turns around L2 for an
output coil for this test , then removed it
later.

The emitter resistor check o f Fig. 4 was
also used here. The final value for best
doubling to 108 MHz was SOOn. Don't
forget that different transistors, even of the
same number and manufacturer, may re
quire slightly different bias voltages, espe
cially in harmonic multiplier service .

The tuning capacitor across L2, which is
CS, was checked for a return to gro und or
a return to the low end of L2 and no
difference was seen.

A choke coil was also substituted for
the base resistor R4 and again no differ
ence was noted, so the resistor was left in.
An rfc here has caused trouble in the past
with spurious oscillation under certain con
dition s.
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IS
A brand new 220 MHz solid sta te FM transceiver.
The 220 TR 's power outpu t is 10 watts. The
receiver is double conversion with a tunable and
crystal controll ed receiver. FM is detected by a
limiter discriminator feat u ring full no ise satu r
ation for weak signal recep tion . Sensit ivity is
tvptcatlv .5 microvolts for 20 dB quieting.
Variable toning 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"0.

TEMPO 220
Need extra mobile power? Here is the
answer. Up to 100 watts or more on 220 for
when you need that ext ra punch. Same high
quality TPL construction 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 FREQU ENCY
PAR' NO. POWER POWER "ANGE

PA3·1 AE SO·250mw 15·25'0\1 136-175MHz
PA3-1AB .75·3W 20-2$\".' ..
PA3- 1IEC 50-150mw 30-50W ..
PA3·1 AC 1-5W 35-S0W ..
PA3-1DC 6·1$W 30·S5W
PA3 -1 ED SO-250mw 60-80W ..

PART NO .

PA3·10 0
PA3·1 EE
PA3- 1AE
PA3-1 0 E
PA6· 10E
PA6_1AO

INPUT
POWER

5-15W
50·250mw
.75-3W
5-15W
1-4W
4-10 W

OUTPUT
POWER

6O-80W
e O· 120 W
80-120W
80-120W
20-30W
25·3SW

FREOUENCY
RANGE

136·175MHI......
400_5 12Ml-l z..

FCC type accepted lor operatio n under parts
21, 8 1, 89, 91, 93, 95. Meets FCC specifica·
tion: Part 5, subpart C, paragraph 5 103 (a) .
Other products:
VHF FM 25·50 104Hz Class C amplifiers
60W UHF FM Class C amplifiers
YOW UHF FM Class C amplifiers
Wide band finear amplifiers in any frequency
range on special order.

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

TPL amplifiers are lor commercia l eoouoe
tions. For non-commerciet uses please con
tact your local Tempo deafer.

Dealer inquiriet> invited.
MANUFACTURED IN U.S,A-

talk
po~er
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COMMUNICATIONS INC.
13125 YUKON AVENUE / HAWTHORNE , CALIF . 902501 (213) 1179·0131
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Gilbert L . Boelke W2EUP
505 Main Street
West Seneca NY 14224
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A udio processing can hold your deviation to a socially acceptable level

F requency modulation is capable of the
highest quality o f audio transmission of

the known modulation systems and it is
competit ive with t he best of them for
communicat ions effec t iveness. At the same
time, it is one o f the more sensi tive modes in
respect to proper adjustment. Although it
sounds parado xical, it is possible to have
" lo w audio" on a signal that is overdeviating.

"Talk power" for the purposes o f this
article will be defined as "high apparent
loudness and in tellig ibility." Have you ever
noticed how loud the modula tion on some
signals sounds compared with o thers? This
disparity can exist despite the fa ct that
signals at both ex tre mes can have the same
deviation setting.

Such differences between signals a re
attributable to the audio processing prior to
the modulation process. A comple tely linear
system would have broadcast quality , but it
couldn' t compete with a well-adjusted non
linear processing system for communications
effectiveness. Any attemp t to increase talk
power without nonlinear processing by in
creasing the deviation sett ing simply results
in overdeviation.

Evils of Overmodulation - FM vs AM

In an AM signal, overmod ulation causes
flattened peaks on the detected audio at the
receiving end of the system. T o be su re, an
overmodu lated AM. signal is und esirable be-
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cause of sideband " splatter," but in
moderate amounts it increases talk power
due to clipping, as shown in Fig. 1. Because
o f the high peak-to-average ratio in the
average voice waveform, clip ping increases
the talk power o f the signal. In moderate
amo un ts the resulting distortion isn't enough
to offset the increase in loudness; thus an
increase in comm unica t ions effect iveness is
achieved . Clipping and filtering systems are
used in AM systems to exploit this advantage
without generating sideband spla tt er. These
systems work because the clip ping process is
acco mplished at a point in the audio path
where subsequen t filtering can remove the
higher-order distortion products prior to
modulation. These higher-order products are
responsible for the splatter generated with
out filtering. When clipping is left to the
modulation process itself (overmodulating)
no filt ering ac tion can take place. The point
is that the receiver doesn't know the differ
ence between a clipped and filtered signal
and an overmo dulated one. In either case,

CARRIER LEVEL

_ _ _ _ _ _ __ZE~ .b.E.:i~ _

(0) 100% MODULATED (b) OVERMODUL ATED
AM WAVE AM WAVE

Fig. 1. Detected AM waveforms [or a sinusoidal input.
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Fig. 2. Detected FM wavefonns for a sinusoidal input.

talk power is higher than it is on an
unclipped signal.

Such is not the case on FM. Compare the
overdeviated signal of Fig. 2 to the over
modulated AM signal of Fig. I . In contrast
to the clipped AM waveform, the over
deviated FM signal sounds rasp y and dis
torted. In fact, instead of sounding louder,
the fu ndamental wave is decreased in ampli
tude and distortion products are vastly
increased (see Fig. 3). The reason for this
phenomenon is that the signal passes o ut of. >,
the receiver passband twice fo r each cy cle of
audio, once on the high side and once on the
low. During the periods that the signal is
" gone," the discriminator ou tp ut produces
receiver noise. Compounding the problem,
th e high-order distortion products so
generated get into the squelch noise amp Ii
fier of the receiver, causing the squelch to
"chop" on audio peaks.

There are two ways to keep overd eviation
from occurring . One is simply to keep the
audio applied to the modulator a t a low
enough level. This approach never works
satisfactorily in amateur communica tions.
Remember, most FM rigs have an effective
processing system. When you receive a
modulat ion report , it is a comparison..against
these systems. If you don't have nonlinear

processing the report will always be " lo w
audio," even if you overdeviate on peaks.

In aU commercial FM services an auto
matic deviation-limit ing system of some sort
is req uired by the FCC. Primarily this
requirement is to prevent the adjacent
channel interference overdevia tion would
produce, but such limiting has the further
advantage to the user that it improves
communications effectiveness when the
limiter is put to work as an audio processor.
As a deviation limiter the audio level is held
to a low value so that only the occasional
peak is clipped, but as an audio processor
the level is pushed up so as to make the
limiter work almost constantly .

Processing Process

The usual processing system IS built
around a clipper similar to those effect ive
AM syste ms. A low-pass filter fo llows the
clip per to remove the offending high-ord er
harmonics generated in the clipper. FM
systems go a step further in the addit ion of a
pre-emphasis process before clipping . Pre
emphasis is the process whereby the high
audio frequencies are amp lified mo re than
the lows at the transmitt ing end of a system.
To prevent a " t inny" sound at the receiving
end, the receiver demodulator has a de
emphasis circuit that restores the original
freq uency response. For commercial and
a ma teu r commu nications syste ms the
standard pre-emphasis curve is 6 d B per
octave beltwen 300 and 3000 Hz.

Pre-emphasis is based upon the fact tha t
the average power in the higher frequency
range of a human voice is mu ch lower in
amplitude than the lows. By pre-emp hasizing

FRECUENCY

_ _ _ ~BfI:~B. __
FREauENCY -5 kHz

(bl CNEROEVIATED
FM WAVE

(a) FLl..LY DEVIATED
FM WAVE

DETECTED
AMPl. ITUOE

o FULL
DEVIATION

DEVIATION

DISTORTION
""""'-'CT5

DETECTED
AMPLITUDE DISTORTION

PRODUCTS

'00 %
MODUL ATION

MODULATION PERCENTAGE

Fig. 3. When an AM signal o vermoduJa tes (right) there is no l oss of response to the desired signa l while
distor tion products increase only to a point. When an FM signal overdevia tes (left ) th e desired signal
response decays rapidly and dis.tortion products increase drastically.
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tv flu ~
D ..IPRE- EMPHASISI ~I A"" I) ~I CLIPPER I 1LaN-PASS I ~ I ,","",-~TOOIFILTER )

GAIN DEVIATION
CONTROL CONTROL

(a ) Block diagram showing processing steps required in an FM transmitter.

PRE-EMPHASIS LOW- PASS -6 dB
PM.AMP Q.IPPER PERFILTER OCTAVE MODULATOR

• • • • •(b) Processmg steps for an FM transmrtter UtilIZIng a phase modulator .

Fig. 4. Sequence of processing f or FM transmi tte.cs, showing th e location of gain and devia tion
con trols.

the highs they are raised in level furth er
above whatever noise might be picked up en
route to the receiver. When the highs are
again de-emphasized to their original level,
some of the noise is also de-emphasized with
them.

Figure 4(a) shows the sequence of steps
used in an FM processor. Pre-emphasis is
applied early in the speech amp lifier, often
before the first amp lifier stage, to prevent
enhanceme nt of any distortion products
fr om the early amplifier stages by the
network. The pre-emphasized signa l is then
clipped and passed through a low-p ass filter
to the modulator.

At the receiver the signal is recovered in
the form of audio by the discrimin ator,
de-emphasized to restore frequen cy response
and amp lified to drive a speaker. T he o nly

net changes in aud io charac te ristics between
the microphone and the loudspeaker are due
to the clipper (plus any degradation due to
incide ntal nonlinearities in circu its or no ise
picked up en route ).

It is importan t to unders tand why the
gain the deviation pots are located as shown.
The deviation pot is between the clipper and
modulato r while the gain contro l can be
located any where before the clipper. Figure
5 illustrates the effect of adjusting the
deviation control. In (a) the clipped signa l is
set to less than 5 k Hz deviation (a narrow
band system). Although the processing helps
to offset the low deviation setting, this signal
won't have the effectiveness of a fully
deviated signal, as shown in (b). Note that
the clipping threshold is se t just below the 5
kHz limit , preventing the signal fro m passing

LIMIT
,

--- - - - - - ------ ----------- ------- --- - - ----
/ "\

\ J '- ./

------- ---------------- - - - - - - - - - ------------- ---, LIMIT ,-5 kH

+5 kHz

(a l DEVIATION
TOO LOW

( b) DEVIATION
JUST RIGHT

\ ,
,-'

(c)OVEROEVIATION 1dI UNCLIPPED
LN:lEROEVI ATED

Fig. 5. Effect of deviation con trol on modulation . A cJiPRed wave is shown to revea l th e clipp ing
threshold r elative to the deviation level . Po tted lines on the overdevia ted wave indicate wavef onn if
unclipped.
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Fig. 6. Effect of gain control adjustmen t with deviation control properly set. Dotted lines on clipped
waveforms indicate the amplitude of the waves jf they were not clipped.
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fo r this signal? Of course no t, because the
limit is only visible when the signal is high
eno ugh to show clipping. This ex ample
illu strates the futility of adjusting the devia
tion o f a rig with a low-amp litude signal not
" hitting" the clipping threshold.

On the other h and , the effects of adjust
ing the gain control are shown in Fig . 6.
Note that the overd eviat ion can' t occur at
any setting, provided the deviation setting is
correc t. Only the amount of clipping is

•

GLB ELECTRONICS
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WORLD OSLBUREAU
5200 Panama A~ .• Richmond CA USA 94804
THE ONLY QSL BUREAU to FI.ndl••U of
your aSLs to .nywh....; next door, the n.xt
st.te, the next county . the whole world . Just
bundle them up (p i_ ie .rr.ne- .Iph.beticellyl
.nd ,end them to u' with p.yment of 5C' eech.

outside of the receiver i-f limits. An over
deviated adjustment is shown in Fig. S(c).
Note that the devia tion is held down by
clipping, but since it is just outside o f the
passband of the rece iver on both sides it
sounds the same as an unclipped , vastly
overdevia ted signal (illustrated by the dotted
line waveform). The be nefits of clipping are
comp letely defeated on this signal. In Fig.
5(d) a low-d eviation sine wave is shown. Can
you tell where the deviation li mit setting is
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affected by turning the gain co nt rol. (The
"amount" of clipping is the ratio o f the peak
amplitude of the unclipped wave to the peak
amplitude of the clipped wave , expressed in
dB.)

Most commercial rigs don't have gain
contro ls at all, and many lack sufficien t gain
to operate the clipper. In the latter case the
only way to gel good "talk power" is to
speak louder, change to a microphone with
higher output or add an amplifier stage.

Phase Modulation

It is usually simpler to generate phase
modulation than true FM, because phase
modulation can be applied to a subsequent
stage and be independent of the oscillator.
However, in a phase modulator the same
modulating voltage at different audio fre
quencies produces different amounts of devi
ation, whereas in a true FM system all
frequencies are deviated equally. In order to
equalize the response of a PM transmitter so
as to provide an FM signal, an extra process
ing step is needed. Between the clipper and
the modulator it is necessary to insert an
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R~C network having less output a t high
audio frequencies than at low ones. The
amount of rolloff necessary is 6 dB per
octave. Figure 4(b) illustrates the sequence
of processing steps required in a phase
modulated transmitter.

The Real World

A practical effect of voice waveforms (in
co ntrast to the sine waves used in the
illustrations) is that different voices make a
difference in the resulting overall effective
ness of the system. Some voices don't even
need clipping to sound good, while others
need large amounts of it. You may find that
the effectiveness of your signal can be
improved as a result of experimentation with
the speech amplifier frequency response and
the amount of clipping.

You'll probably find disagreement of
reports in on-the-air tests. Some of the
disparity is attributable to subjective pre
ferences, but most commonly it is due to
differences in receivers. In FM the modula
tion limit is set by the receiver bandpass
characterist ics instead of natural boundaries

83



B+

Fig. 8. A differential amplifier i s a good examp le of
a "hard " clipper circuit,

Fig. 7. Comparison of bandwidth at different
points of the passband of two receivers. Stronger
signals find the receiver effectively wider than
weak ones.
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clearly . The test of a good receiver is how
the signal sounds as it fades out. A good
receiver doesn't show distortion on a proper
ly modulated signal as it fades ou1. Audio
output and quality remains constant, and
the impression it gives is that the no ise level
rises to "bury" the signal, rather than the
signal dro pping into the noise. A ripply
pass-band (non-fla t passband response) also
degrades receiver weak-signal response.

In any case, any receiver devia tion test
req uires that the transmitte r carrier fr e
quency be accurate ly centered on the re
ceiver passband . An off-frequency condit ion
sou nds like overdeviat ion even when the
deviation level is correct.

Clipping - Hard or Soft?

Ideally , a clipper leaves all par ts o f a wave
that are belo w the clipping threshold undis
torted , and limits to a constant val ue all
parts exceeding the th reshold . Once the
threshold is reached , any further increase in
input level has no effect on the output

IN:;"' )

at the transmitter in AM. Thus one receiver
may accept only 5 kHz of deviation while
another accepts 10kHz before overdeviat ion
is apparent. In ord er to resolve this problem
an artificial standard o f deviation must be
set. Most amateur FM groups have shift ed
from the wide-Cl 5 kHz) to the narrow-(S
kHz) band standard as of this writing.

Notice that the term "receiver bandwidth
characteristics" has replaced the common
reference to " receiver bandwidth." Depend
ing upon the design o f the receiver, there are
varying degrees of difference between actual
and theoret ical responses to overdevia tion.
Figure 7 shows two receiver passband re
sponse curves. Both are IS kHz wide at the 3
dB point , hence they have the same band
width, right? Not necessarily. Due to the
fact that FM receivers use limiters and to the
resulting cap ture effect, stronger signals
work farther down the sides of the filt er
response curve than weak ones. The limi ters
level off the filt er response cu rve above the
point at which the signal line crosses the
filt er curve. For the receiver in (a) the
bandwidth is 15kHz at the 3 dB point, but
it increases to 25 kH z for a signal 10 dB
stronger. The receiver at (b ), with a better i-f
filter, holds the deviation limit more nearly
constant with varying signal strength . It can
be seen that the (a) receiver is less reliab le
for adjusting deviation because the deviation
limits vary greatly with signal strength .

This effect explains why " comp romise"
deviation is popular. Narrow-band receivers
will accept wider devia tion if the signal is
st ro ng enough. Where you lose is in ult imate
range, where you would like to get the most
from your equipment. For maximum range
and effectiveness with a given amount of
power the transmitter deviation must be
matched to the receiver bandwidth at a level
near the receiver sensit ivity threshold . T he
receiver at (a) would show better quieting
than the o ne at (b) because its response is
greatest at the cen ter of the passband . The
test carrier, having no "width," produces a
greater response at the cente r of the pass
band in (a) than in (b). However, the (a)
receiver would show distortion on weak
signals because the bandwidth approaches
zero as the signal drops in level , while the (b)
receiver would recover the modulation
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amplitu de. Such a clipper circuit is termed
" hard " and is the best for holding the line
on deviat ion . A differen tial amplifier circuit
such as that shown in Fig. 8 approaches the
ideal hard clipper characteristics when
operated into saturat ion .

Other clipping circuits such as the diode
circuit of Fig. 9 have varying degrees of
"softness." In a sense a soft clipper is a
compro mise between no clipper at all and a
hard clip per, and an infinite variation of
"so ftness" is possible. Because the output
continues to rise slightly with increasing
input amplitude, the deviation level for a
soft clipper must be set somewhat lo wer at
the clipping th reshold than the desired maxi
mum deviation level. The advantage of a soft
clipper is that the output contains less
d istortion and requires less filtering.

In either case it is imperative that clipping
action take place symmetrically on the
positive and nega tive peaks. If either the
shape or the amplitude of the clipped wave
differs in the two polarities, a whole new set
of distortion products is generated, con
sisting of even-order harmonics. A sym
metrical wave contains only odd harmonics
while an asymmetric clipped waveform con
tains both evens and odds. Another disad
vantage o f poor sy mmetry is that talk power
is compromised, since the higher-amplitude
peak determines the deviation setting. If the
other peak is significantly lower it won't
reach full deviation.

Better Ways

A compression amplifier, when used in
combinat ion with a clipper-filter, forms an
improved speech processing system. The
comp ression amplifier acts to maintain a
consta nt average voice level at the input of
the clipper, thereby regu lating the amount
o f clip ping to a predete rmined value. Thus,
talk power is maintained at a constant level,
even if you drift from the microphone. A
compression amp lifier by itself can help
correct for poor microphone technique, but
it can't raise talk power much because it
doesn't alter the voice waveform. It doesn't
o perate inst an taneously as does a clipper,
hence it can permit bursts of overdeviation.
Ho wever, when it is used in combiriation
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Fig. 9. A diode cUpped produces an outp ut having
some de~ee of "softness," depending upon diode
characteristics.

with a clipper a compressio n amplifier is
very effective.

Poin ts to Remember

Before adjusting deviation:
(l) Use "a receiver with the co rrect band

width.
(2) Make sure the receiver and the transmit

ter to be adjusted are exactly o n the
same frequency.

(3) Set the level with sufficient audio input
to reach the clipping threshold . If in
doubt, loo k fo r the clip ped waveform on
a scope.

(4) Use a weak signal at the receiver
preferably with a trace of noise to
prevent widening of the effective receiver
bandwidth.

(5) Once the deviat ion setting is pro perly
made, don't touch it again . If " lo w
audio" reports persist, raise the audio
gain. not the deviation.

(6) Audio quality must be maintained at
both ends of a radio link. Before you use
your receiver to critiq ue other signals,
make sure it is ma tched in frequency and
bandwidth wit h the appropriate stan
dards.
Even with infinite clipping the h uman

voice remains highly intelligible (J. Licklider
and I. Pollack , "Effects of Differentia tion,
Integration, and Infini te Peak Clipp ing u pon
the In telligib ility of Speech," Journal of th e
Acoustical Society of America, vol . 18, pp
42-51; January 1947). Ho wever, only a
modest amount of clipping is needed to
produce a large improvement in in tel
ligibility under marginal signal conditions .
Hmm ... I wonder if there isn' t so me way
to improve the intelligibility of a tech nical
article by .. . !

...W2EUP
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GTX·10

(30 Watts output power
nom.. up to 100 channel
combinations)

GTX·2
(30 Watts out put power 524995¥
nom .. accommodates 10
channe ls)

2-METER FM

NOW PLAYING:

THE GTI AMATEUR LINE-UP!
,;:::!!!!!

featuring:

• American manufacture
• Great factory back-up
• Super clean lay-out
• Handsome front panel
• Booming power output
• Simultaneous Mars Operation

0 0 Watts output power $19995*nom., accommodates 10
channels)

VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THESE FINE PERFORMERS

IN PERSON!

·'ncludes 146.94 MHz. Add'i. Crystals $6.50 ea.
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FCC RULES

AND REGULATIONS,

PART 97 III
Continuing from last month the complete text of the FCC Rules & Regulations
pertaining to the Amateur Radio Service.

CONTENTS THIS MONTH
97.40
97.41
D7A3
97,4ri
97.47

.97.49

97"1
97.59

Station l icense requtred.
Appl lcatton tor ste t tcu license.
Locu tion ot s ta t tcu.
Limitations on an tenna s tructures.
Renewal a nd/or modification of nmnteur

s tation l tcense.
Com mission modi fica tion of s tation ucense.

C A LL S IG:'f8

A SIl!Jmmf'nt of can !'Ips.
I'ouctes 811d procedures applleable 10 assign-

ment ot ('811 filgnl'.

D t: P LlC J.TI: L I CE:'( S E8 .ll'iD LICE N S E TEav
Duplfcate license,
LI( f':J8e term.

§ 97.40 Station lic('n"e requ ired.

(8) No tra namltt tng sta tion shn Il lit' operated In
the a ma teu r r adio se rvtce wit hout twing ucensen by t he
F ('d N UI communtcat ton s Connutsston.

(b ) Every amat eur rndlo opera tor must ha ve a prt
mary ama teur radio station ucen-e.

(c) An amateur r adio eperntor Dlay be Issued one
o r mort> nddf t lonal s tu t ton 1i(-('IIH'I', each for a dift'e r{'nt
l and toca u cn- ea ceju thnt repeat er sta ucn . cen t ro! s t a
ti on, and auxiliary link s ta t tcn IiCf'II"'f>" Dlay atsc be IF
sued t o a n amateur radio ojernto r fo r land tocattone
where a nother «tnt ton ttce n-e has t-een Is-ued to tbe
applica nt,

(d ) Any t r a nsmitter to II(' opernted ns )::l. r t of 3 cor,
trot link sha ll be 11('('11"'('11 a s n control s tattcn or a"
a n au ::lili nry li nk et nuon a nd Ill ay I!t' ecuiblned wtt b

,a prima ry, secondu rv, or ('luh statton ltcense at the
"a rne Iocnttcn.

( e) A trensm tn er mn )' ollly he OI,I'l':lI{'!l a" a re
penter s tation under the :llltlll~ r lt )' of a re-peater s ta
tion tfcense.

[ i n ,·fO al7d( d ('/!. 10- 17- 1'2 ; r I (iZ) - 1]

697.41 Applkat ioDfor station license,
(a) Each eupucat ton for a dub c: r mil it ary reerea

tlon stnnon nceese In tile amateur rndlo se rvtce sball
be ma de on tile }'CC . 'orm Glo-n. Elich npplten t ic n for
allY ofh(>r alllnlf'u r r a d io " ta t! lin U('I' II",' " II a ll he m:ltle
on t b£> FCC Form 610-

Ib) Each a JlI'Il('atl<lI1 i>lw ll !'talf' wlwllwr th£> p ro
J'C l'el! "ta ti on is a p rima ry or a dditional !;ta tlon, It
th £> Intter, t h E' a ll!l!il' ll tion !'hall nho "tale wlleUwr t he
1l1'0JI( Il'('d s t n tio n 1>1 II "('{'llluln l'y, COll t n,l, nu s iliary link,
or f(')U'utf'f ~tntion.
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(c) Wh('11 a n a pllli cu tion (s) i f'l mnde for II s tn t tc n
h aving one o r more nssocluted s tnt ton s, t.e. cen t ro t eta
tton nud / or- au:dll a ry link stn tton, a f;ptt'm net work
d lngram ~h fl ll also he suumtt ted.

(d) Eneh appu m t ton to Het'II"£> 11 rcmcteir ccn trouea
nmateu r r adio s tntlo n, wuotuer II,\' wtre or by rad io
(·;I ~ lI rul. !'Imll b(' nccounented hy fl s tn temen t gi ving
11,1' ," ltl r,'"'' for en ('h e...n t rol I- oln t , 'I'hr- a ppllea t ion :olin II
rncnute u fllll('fi"ll ill block d lnarnm a nd u teclmlcnl ex
I' I:III,lIilln - nmetent 10 1l1'",crilU' till" orer a uon of the
con t r..1 lin k. _\ .I,ll tioll:Jlly. ti lt' foll"\Ylng shnl! be pro
\" illt'li :

( 1 1 Descrtpt ton of the IDl':"ISUrt's proposed for protee

li on ng-ai llst a ccess 10 t he remote s ta tion h,\' unnu
thorl 7.f'1I pl' r " IIIl" ,

( 2) Dec-rtptbm of the measures pmposed for protec
UI .n ng"lIin.4 unuuthortzed stu uon npera t ton. either
I lIr" lI.:;1I uetlvn tfrm of the con t rol Huk or otnerwtso.

(3 ) DI' ''CI'i l' tl"n of the pr o\"I"l n ll!l for shut t lng d owd
till' <tnt l..n I II ('n "I' of coutrot li nk mntruncuon.

(.I) nl'...;{~ ri l , t1 () 1l Hf the men us to ) >(' pro vl dod for
tiu rnl I•• ri nl,: 1Ill' t rn ns mill IliS' frN")Il I'llI'it·!I.

(:» 1'1101(1(.'111,1('.. n f cont rol s tu tto n lI('(>ll.'<f'( s) and
a uxili a ry link s tntton 1i('(>llS('( !I) . o r rue Il ppllcntion(s)

f ur sn uu- I f sncn stutfons nre I'f"I ,o''''t'<1 f or the ","!'h' lll
net work.

h " Ba dl ;'l l'p licatinn to l lcense n control s t a tion or

an nuxtl ln rj- link sr.utou In the n umteu r rn dio ser vice
Dlu ~t 10(' IlI'CIIlIll"U lit'<1 loy th(> folluwinJ;' illf"rmntloll :

( I) T h(' "Ia l ion I r n nsm itt in;:: h oml(s) ,
( 2) D I' ,;l"Tlp l lon of t he ml'nng t o he I'ro\"lth 'd fur

Din tl I1lid ng" I III' 1l'n II Sill li t i ll;:: fl"l'Ij l ll' IH'IC' s ,

cn Tilt' tr,Hlsllllt ll' r Jlow('r IlillUt fl IH} j llsl ltk,1 tlon
t h:lt ";udl. t,oll"(' r Is: in ('OIll Illllllll'{' w ith ~ 97.G1( h) .
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(I ) It re mote cout rnt or llll nuxlllu r j- link stutton
I'J i' roJ>(I ~l'It nl l of the turormn tton re quir'ed loy narn
gr:II,h (t! ) of t h i.. sectlou ..h;1I1 'lIl~ ll ll( - provided.

If) Ench nppl lcn t lun to li(·I' lls.' a n-poater s tnflon
111 thr- :I mntenr r a di o .~'- l'\· k(· must Incl ude the f nllo wlng
t u ronunrton fo r ('li th Cn' (l l1l 'Il( '~' La nd proposed f or
o ; 'I.· r a l lo t! .

( 1 ) r.oc.rt rcu lit the stuuou t ra ll ~ l il i tt i ng untr-nun,
d r:I\\" 1L upon a tOJl ,,-:.:rll (lhl c ma p h a vi ng t he scale of
1 :::::-.0.000 ~lIHl :l contour tntervn! ot :;0 reet.'

(::: ) T he trall~ lII i llin~ uuteunn height nnovo a vernge
tt-rr" ill. '

l Se e pa ges 50 a n d 51 in the J u ly issue o f 7 3 fo r
o rdering irrfozma tfon ,

2See Appen dix 5, rep rinted in part below :

DItTCa lll l""TIOS OF ASTCXS" H tiG IlT 4110n; A'· C."G£ TCRIU I II

Tb. " lff'('t1'i"~ b.-J ~ht of t b" lnn~mitting l\otE'nna "lUlU bf'
lb. b.-Igbt of t Ill' antenna'.....nt H of rlldl" " on atoo1'E' "a 1'~ r'

_ore tl"rralo." For tblB l' tHI'''''1'' "l"lI"l'{" lh'l" bl"lgltt" ~ I,a Jl bt.o
Htnl>lI1<hO?1l as follows :

(a , 00 II U.S. GE'ologk lll SUt1'(')' MilT' " " " In/l: n ',,"a ll" of
1 : 250 .000. la}' ou t ('ll:"ht E"'l'nly ~IO/lt'E'd rA<llal~. 0' 1:1.. ,,,1101:"
from t bp IraD~mltt E' r stte 10 n ,Ii ~tau l,"(' or 10 m ilo,,, nnd
bE'll" lool ng:a 1 (0·, ~ ;;", 110 ·, rss -. l~H ', ~:!:;'. :!' II· , ::1.,. '1'. 1
It preferred, lU IlI I~ " f gr,·~t ..t ~..nl .. mn.l- lop u~".. ,

(b) B,. reference 10 tbl" mnp Nllll"u r JlIl '·I<. ,,"':d,II""' ,1 lh ~

" round etevarton abo"1" IIl I'an S"'I 1"1'1'1 ( ,DI~ [. ) at :!. ~ , 6. II,
anti 10 mncs Ir llm thE' IInl" "1I1l SII'Il ('I " r l" a l"lI1: ":,,.. 10 m, Un!.
If D" ,'le \'all" n f1 l:"lIrC or contour 1I11t, "" I" l< for :111." l' <l rU (' lI la r
I'olnt. t h.. nea r est contour Ill, .. ,'l..vntlon I<1I'1 11 1>" "mpl"..... 'I,

(C ) C,,- lt:lll ll l(' l h.. nrll llll", ll(' ',,·" rA&:., of tJ"· ~,, ~ O 1,,,111 1,, or
1"11''1'":11 1" " (:i pol nl" of PAr b or S rll (!lAls ).

(d ) The hE' lj:bt IIhon' n...·rn&:.. t eerutu of Ill.. " ," o'un" I.
t h " s Ih.. hE'll:llt .-\~ ISL (I f the a DI""n,, ·s (·.." 1..1' of r,,, II,, t [,,o.
min" . t b.. tll" l~lJt of n'·ern~E' IHrn l" :I" (':1 1.·,,1:11..,1 ,,1",\·...

[ A pPI 'Ilf/ i .l' 5 odd" 11 IIf' IV rh. 10-17- n ; 1'1 (72) _I]
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( 3 ) The (' ffl 'dh'e 1':\11111 1.'11 power- in t he non zoutnt
1,1:11' ''' f u r the malu lu be of ti ll! a ntenna pa t tern, (';I I.
culated fo r umx lunuu trnusuu rtee output power.

(I) Th.. fransmltter (I!l I\'PI' out uut w il h all explnun
t ton of the Lms j;s ror the meusureuu-ut or ecnnputut fun,

(ii) 'I.' lw IO.4 ~ i n 11l{' t l" Ill S lLd s.~ i n lL lim' Iol'( WI" '1I 11m
trnnsrnlt ter nud t ilt, unu-nnn t' xl' l't· s.~{'d in (}('dl:I'I" . utul
nn-thod of determ tnn t l on of the 10;:"'.

(6) T he nortzoutat nud vertjcn l rudlnt lun pllt lt' l'll <J
o f the t rnnsmltttng nu tenun Il S Insta lled, with reterenee
to t rue nort h (for horizontal pattern only), e x presse d
ns rotut tve fl eld st rength ( "oll ag-(' ) or in deci bels, rl ru wn
upon pola r coordtnn to .ll: rtl (lh paper , and me t hod of
determtuntlon o f IIw pa tterns.

( 7 ) T Ill" reluttve eufn of the tra nsmit tt ug nun-nun
in th~'ltor i 7.ontnl pl ane and m ethod of d e t e r unun t fnn
of tbe gain.

(8) I f remote centro! of ti ll' repea ter sta tion is pro
posed, :III o f t he In rornm tton requ ir ed by p..'\rag ral'b
(d) of t h is secuon also shnlt be pro 'l'" ille-d.

(9) It nux ilinry li nk sta tion(s) a re ntso p rllllfl"l'll,
Inclu de I'hot~>f)i'i (,!l ot th f> au xilia ry li nk s t nt ton
t rcen se r s }, or tilc npl'l lcn IIon ( s) for s uch t fcensoa.

( ~ ) One appli cation n nd a ll papers inCOtll"rn!t-11
therein n ud nmde u pnr t tbereor sha ll be subunttod
f or e ncb a mateur station ttce a se. If the a pplfen t fo n
Is t or station lkells(' on ly, i t sha ll be filed directly
w ith tbe Com m is s ion at its Gettysburg, t'n., office.
Jt the appli cation a lso ccutn tns a prnrcauon for a ny
class ot a mateur opor utor li cense. it sha ll be flied
In a ccorda nce w ith the n r o-rs ton s of § !:t7.ll.

{h) ApJll i<'a n l.'( JlrOllfls l n~ to c ons t ruct a ra d io st n
tt on on a site 101':11('11 on Innd u nder the jurisd iction ot
the U.S. F o r es t 8('1''I'"I('£>, U.S. Depart ment ot AKr!cu!.
ture, or the Rurt>:lu of h and !I[ann.g('went . U.S. D ('fl:l rt -
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ment ot the I ntertor. m ust s upply the In fo rmation nnd
must follow the procedure prescr ibed by 1 1.10 ot mte
cbnpter.

[ § 97.41 revj'wd c/!. 10-17-72; VI (72)-1]

§ 97.43 Location or station.

Every amateur s tation must have one land tocut ton.
the a uli n -sf'! or which is destgnn ted on t he sruuon
ttcense. E n ·I'.\' a mateu r r ad io sta tion must han' u t
lea s t OIU' con t rol point. Ir the cont rol polnt loca tion I"
not tue t'fi1lU' as the s ta ti on location. authority to 0IK·r ·
ate tht' s tn flon lIy remote control is req ulred,

[ 1 91.4-1 rtT ;6cd c/!. lQ-17-72; 1'1 (72)-1]

§ 91..15 L imitations on antenna s t r uet u r es.

(a) E xt"'l,t lUI provtded tn pu ragrnph (b) of tbl s
sect ion, II Il untenun tor a s ta tion in the Ama teur R nd ln
Servb-e whtcn esceeus tbe rouew lng- height limitations
m nv not be erected or used unless not ice ba s been
filed w lth botb tbe F'AA on lo'AA Form 1400-1 nnd w ith

the Com mlsaton on F orm 714 or on the uceose applfca
tion t orm, and prior approval hy the Comm ission h as
been obtained tor:

I I) _\oy construction or alteration ot more than
:!OO teet in b £> lgbt a bo ve ground level a t It s s t te (1 17.7
(a) ot tbls cha pter}.

(2 ) Aoy co nst r uc tion or alteration ot grea ter b t'lgb t
tb an an Imaginary sur rnce ext endi ng out wa r d and
u pward at one of thetoll owlng slopes ( § 11.7(b) of tbl~

cuapter) :
(I) 100 to 1 t or a horizontal dlst nnee 01' 20,000 reet

trom tbe nearest poInt ot the neares t ru nway ot eecn
a irport with a t least one runwa y mort> tban 3.200
teet in length, excluding h eliports and seaplane bases
without specltied bounda rles. it t bnt a irpor t is ei ther
lis ted in the Airport Directory ot tbe currt'nt Airma n's
Intormatlon Manual or 18 oper at('d by a Federal mill·
tary agt'Ilcy.

(ii) M to 1 t or a borizontal dl "tll nce ut lO.OOO tr(·t
trom tbe n earest point ot tbe D('ar('st ru nway 01' (,Ilcb
airport wItb its long£>st rllnw3.Y no mort' tban 3.200 te('t
in lengtb. £> xcfut; ing llt'll port ll a nd senpla ll(> base~ wltb.
ou t specl fi £>d bounda ries, I t tbat a i rpor t iHeIt bt' r lI..h -d
In the .-\Irport DI I'f'{"tory o r III operatt'd by a FedN3.1
mlll taryapncy .

(iii ) 25 to 1 tor a borizo nta l d j;' t a nce 01' 5.000 tut
trom the n£>ar('!;.t po int ot tbe oe-aI'E'St landing and take
ott ar£>a ot ea('b b t'liport lI~ted in the AII'IlOrt Dlr('('tory
or operatpd by a Federal milit ary a gelley.

(3) Any ('onst ruct lon or IlUer3.tlon on an airport
listed In tbe Alr]Jort Dlredory 01' the A lrlllan'~ ]ntorma·
tion :M:a nual (§ 11.7 (e) 01' tblschapt('r) .

(b) A notitkation to tb(> Federal Aviation Adminis
tration is n ot required t or any 0 1' tbe t oll owin g <'On·
s t ruction or alteration :

(1) ADy obJ('('t tbat would be sblt'lded by exi",t! ng
structn res ot a permanent and substa nti a l ('ha raett'r
or by natura l terrain o r tOI)(lgrapbic t t'a tures 01' eQ,llal
or gt'l"Bter helgbt . and would be loca ted in tbe eong~tf'd

a rea ot a dty, town. or ~et tlem('nt where it is evld l'ot
bt'yond all rt'usollabll' doubt tb at the- st r udu rt' so
!jh!elded will not ad'terst' l.,.. a ff('('t sa t e ty In air llilvign·
tion. Applleallh; claIming sueb e:l('mptlon t>h a ll submit
a 6ta t£>m('llt with tbeir a pplica tion to tbp Commi l<l!'lon
explaining tbe ba si s in detat! for tbelr find ing (§ 17.14
(a) of thl8 (·ba pt£>r) .

(2) Any antl'OD3. s t r uct u re 01' 20 f t't't or I('ss In
b eIgbt exeept one tba t would Ine reRS(' tb(' beigbt 01' an·
othe rant£>nra s t ru<,ture U 17.14 (b ) ottblll ('bapter).

(c) Furtb£>r dt'talls as to wbetbpr a n aeronaut lc:-a)
s tudy and/ or obst ruction marking a nd ligbtlog may be
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required, a nd erecta ceuone for cbstr ucnon marking

ana IIgbting wbeu requlred, run y I.J(, obtahll'd t rom Pan
17 of t hla c ha p ter , -Con st ructton , :\Inr klng. alld Llgbt
ing 01' A ntenna Structu res." Intor ma tl on regardi ng rue
Iu spectlon a nd mntntenaucs 01' antenna structu res reo
(lulriIlA' ob struction mnrk lng a nd i1ghll ng I~ 11 1;.:0 coo
tnlned III Part 17 01' tid >! chapter.

§ 97.47 Renewal and/or modiflcatton or amateur illa
tion license,

(a) AI'lllication t or reuewat and/or mod ificat ion ot
an Indlv ld uttl s t atton license sbe u be ~ubmltted 00 F CC
F orm 610, and appllcatfon for renewe r and/or modifica·
tion ot a n amateu r club or m ilit ary recreu ucn station
ena n be submitted on F CC F orm 610-8. I n everr case
the nppl lcatfon shall be accompan ied by tbe appllca nt'a
nceu se or pbot()("opy t nereor. Appl ica tions for renewal
ot unexjured lkl'nse.'l must bl' me ue during the ltcense
term lind sh ould be fill 'l) not later thnn GO day l'! prior to
the end ot tbe nceu se term. I n nny case in which tbe
Heensee ba a, in accordance w ith the provis ion s 01' tbl s
chapter. made Umply lind su rftcfent application tor re
newal 01' a n unexpi red license. no u cense wnn ret
erence to a Dy activity ot a continui ng nature- f. hnJl
u pire u ntil su ch appllentfon sna u bare been fina lly
determined ,

(b) It a Ii~Dse Is a t towed to expire, nppUcalion t or
r enewut ma y be m ade durin g a perfod ot grace or 1
y('tlr after tbe explration d ate. D urin g th l 'l 1-Yl"ar period
or grace, an ('spired ncense Is not valld. A ucensc re
neweu during the gra ce period will bo dated cu rI t'nt ly
a nd '1\'111 Dot be huckdated to t he date 01' (':I pi rat ion. An
n ppllcatton tor a n illdividual s ta ti on ucense sna n be
Hlbmlttl'd on F CC For m 610. A n applica tion tor an
amateur club or millta ry reereut ton station ucense ~haJl

be submitted on FC C Fcr rn 610- B. 10 everz case tbe
applica tion sball bt> aecomllanlPd by t h(' applic3.ot's (>:I.

pired lkt'ns(' or a photocopy tbt'rt'ct.
Ie ) Wben the n ame of a licen"f't' III cba nged (wltb

out eb anl('es in tht' ow nersbi p. control. or ('orpora te
lltrueture), or wb(,11 the mailing address Is ebanged
(wltbout cba nging tbe autborlzl'd 10000aUon 01' tb(> ama·
teur radio station ) a tormal app!i('atlon f or modlfl('a
tion ot Ik e ll!\(' Is Dot required. llowever. tb£> U("('otoee
!;ball notity tbe Comml~slon promptly ot tbe>-e eba nges.
Tbe DOUet:". which may bt' in letter form. sball con taiD
the na m(> and addrefl 8 01' tbe Ilet-nl'ft' alii they a ppea r 10
the Commission '!,! rt.'C'Ords. the Dew n a m(' a n d/or ad
drf.>8~, a s tbe east' may be, aDd tbe call ~ign and tbe
c1a~!i ot operator Jief>n l<e. The not ice l!baJl be (lent to
Fed('ral Communications Commissi on , G£>tty sburg, Pa.,
173'2!), and a ropy lIball be mainta in ed wltb th 'e 1I('Dse
ot £>ncb 8ta tlon until a new UeeL!'e Is i ~f!u('(l.

(d) Wh('n a n a ddi ti on to tbe cont rol polnt( s) au·
thori zf'd t or a rf'molt'ly cont rolh'd Ilta tlon Is dt'"lr('d.
an a pI,llcation t or motl lfi eation ot t be r pmotely eon·
trollPd s tation Jieen~l' ~hall be 1m bmitt l'd. Authorized
('(lnt rol poi nt... may be dt'leted hy letter noti fica tion to
tbe CODlIUIl<"loll.

,( e ) Should tile- ll Ci'n .~ee d('s ire- to £>tr('('t ebanges to
bi !'! s ta t ion which would s ig nifi ca ntl y eba ng£> tbe sya
t ~~ Ill-Iwork d ia gram or othpr t('Ch nl ca l and opera.
t lonal intormation Oil lIle with til l' Commission, r t'v! l<ed
s howing-,.; for tilt' pwpos('o allt"ra tloll!i sha ll be sub
mitt t'd for approval. An a pplication tor modification
01' tJJ(, Il ta tion li('('II"t' I,.; 1101 r('flu l rl·d .

[§ 91.·17 .vote d elete" fllld par6. Id) d; (e) addt:d e/!.
10-17- 11 ; l'l O l )-1]

§ 97.49 Commis8ion modi6ution of station Ikense.

(a ) Wbt'nevt'r tbe COlilmlss ion s ba ll det('rm lne that
public I ntere~t , co n"£>n i('n('(', a nd llf'Ce'SSity would be
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served. or any treaty rati tl.t'd by the United Statu
will be more full y co mplied w ith, by the olod lftca tl on
of any r adio s la tlon License either for a IImitf'd time,
or for tbe d uration of Ihfl' te rm tnereor, It l'hall Issue
an ceder for eucb ttcensee to show cause why 8uch
u cense s hould not be urodified .

lh ) Such order to show cause sha ll co nta in a state
mfl'nt of tlJfI' grounds and reasons tor sucb proposed
modification, and sba ll spt'Clfy wherein tbe sa id 11·
eense Is requtred to be modl nr-d. It sha ll require tbe
licensee against whom it Is utrected to appear at 8

place and ume therein named, in no event 10 be leas
than 30 d ays trom the date ot reeelpt of the order,
to show cause why tbe proposed moetncauon should
not be made and the order of modification Issued,

(c ) If the Itcensee a gainst whom the order to show
ca use Is d frected does not appear at the time a nd place
prov ided In satd order, a 8nal order of modltl('atlon
shall Issue forthwith.

CALL S IG:"S

§ 97.51 Assignment of call signs,

(8) The ca ll s igns of amateur etauons will be a.
signed syslt'ma tlcall y by tbe Commi ssion with the
following ea cepttons :

(1) A specific una sslgnod call sign may be re
aeelgned to the most recent holder thereof ;

(2) A speci fic unass igned ca ll s ign may be assignEd
to a previous holdt'r It not u nder license during the
past:; Yfl'arll ;

(3) A spe<'Hlc unass igned call sign may be n slgned
to an amateur organlaat ton in memoriam to a deceased
member a od t ormer h older tbereof ;

(4) A epectne ca ll sign may b(> temporarily a ss lgned
to a sta tion connected wlth au event, or eeent e, of
general public Interest;

(5) 001' unnsstgned two-letter call sign (a call sign
b aving two letters f ollow ing the numeral) may be 0 8

s igned to a prevtous b older ot a two-letter call sign,
tbe prefh: of wb ieh consisted of not more than 11 s tngte
IfI'tter. Add iti onally, n two·letl pr ('all ",ign may hf' a i'\
s Igned to an Amateur Extra Class IiCf'Df!ee who rubmlta
evid('Dce that be ht'ld auy llma tfl'Ur rad io ope rlltor or
station Iic('nSt', Issued by any a~('n('y of the U.S. Gov
ernment or by any forei gn gO" fI' rn men t, 25 y..ara or
more prior to th.. r eceipt da te ot a n appl i<'atlon f or
8ucb assignment. Appll ('a nt !l for two-leUn ('a ll 51gDII
are not J)('rmltted to llf>h'ct a l> (!t'Clfic al>signm('ut " l:(Ppt
In a('('Ordan('e with s ubparagra phs ( 1) and ( 2) fIltb l.
paragraph.

(b) An amateur call s lgo will co n"lst of a !'f'(lue nce
of one or two letters, a nume-ral dt't'lgnating tbe ('all
sign art'a , and two or three leiters. Tbe ('all siiD
areas are a s follows:

N• .
1. Malnt , New Hamp8hlrt, Vermont, MauathuHtt8, Rbode

h laIld , Conntl' t!l'u t.
2. New York, New Jtr~y.

3. Pl'nn~yl flb la , D..lawan , MU1land. Dlltr1l't of Colu mtlL
f . "Irgl nl a . North I nd Sonth Clroll na. Gt'Orgt a . n orlda , Ala·

hama. Ttnnt~_. Kntul:'k y, P uerto Rl t'O and " Ir«\_
h ll nd l .

ri. Mlf~h~ lp pl , Lonlelana. Arkl n8a.. Oklahtma. Tuu . :NtW
)J l!'Il l'O.

S. CalifornIa , H awaII and PaeUlt po~H'~~I(lU u~pt l ho~ ItI
duded In a rea 1.

1. Oregon. Wa~h l ll ,toll , Idaho, Monl t na , Wyomlnl' . Ar l8ona,
:Su ada. Vtah, Alatkll and adjarent Ibland•.

8. Mk hll' ln . Oblo , WeRt Ylrgl nl a .
9 . Whl:'o nsl n , JIllnoh. Indiana.
10. Colou c! o, :s..b raBka, Nortb and flcllt b Dak Cl n , KlI ll~/IlI,

Ml unu otll. I owa , :!>1l ~Rourl.

§ 97.53 Policies and procedures applicable (0 assign
ment or call signs.
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(a) The followi ng nrt' r fOg:ltdfd :IS rnft'rrt'd l"all
6igns :

(1) 'rwo-teuee can sign_call t'ISDs with A "Ingl~

tetter prt"fix ( two-letter pnfil: In Ala ~kn , Hawe ft, and
in tbe U.S. poss~slon l! ) and a two-tetter I;ufll l: ; fI' .c.
W(lAB (KIJ6AB) .

(2) 'rneee-ietter ca ll slgn ~('an ~Igns with a hin gle
tetter prefix nod a tbree-let ter su ffi l:; e.g. WOABC .

(b) An eligible t teen see will be permit ted to hold
only one two-letter call s ign. However, a lkensee who,
by reason of fernier rul e provI sion!'!, pr("~fI'ntly ,hcld l!l
more than one such roll s ign roily co nt inue to 110M these
cull !llgns In the "a rne cult algn area s.

( d S lIbjl"('( to nvattnhll t ty, two-letter ca n signs be
ginn in g wtt b the tettervw" will normally be a ssigned
in ("nd l ('ull I'h:n area to ellgfble Itcensees.

( II) All euau.te liC(·n",,·!." who hold s one o r more three
lett er ro ll stens must rel lnqulsh on e of t hose catt s igns
in orlttor to be ftS;<i~llf'd a two-tetter ("811 sign.

( t') ~fI'Y; additional s tations will not be assigned _
..n ·C.-r n ·1I (-all lligo.

( t) An a dditiona l s ta tion whld.l Is ueesenur a lll'igued
a preferred ('a ll s lgn will be- Issued a nonpreferred ca ll
!< i~n upon niod fnce tton of uceroe to show a stnt lon 10('11
t ion in a dllTt'rPlit cnu sl" n nren.

(2:) Subjeet to u \"nilllbUlty, a te ste s ta tion will b("
Issued till' smue t;qJot" of cuu s.lgn as the one rellnquh';ht>d
upon nwdifiea tlon of Itcense to "how a sta u on tocnttou
In II d itrt'rl"l1t call s ign nreu.

( 1 ) I.ken~t"(' l' will 110t hl' usslgned slJt'('18c ('a ll !lign;!
or t1w lr ('h"h'l' of counterpa rt ceu s ign s «"811 "igos w it b
Ide n t h-nl l'llffix le tters ] u nder mrs provls lon.

(2) W h" 11 a two-tetter r-nl l "I,;n Is not avu tln ble in tbe
new can "Ign BrE"B, an eli giblE" licensee may be a !ls lgned
:1I1 a \"nilahl t' unspeclfted three-tetter Ml.1I sign.

( b I C:11I l'hms whtch h nno been unns slgned t or more
thnn one p 'nr n re normally Ilvollablfl' tor ren ssl gnment,

D UI'I.ICATF. LtcEX6ES ASD [.ICEri8E T t:ut

§ 97.51 Duplicate license.
Any tteensoe requesting a dupttcete license to replace

an original wbich has bt'('n lost, Illutllated, or dt"stroyed,
sha ll s uhmlt a s ta temeo t set ti ng fortb the facts reg:trd·
log the ma nut"r in which the orig inal li Cf-nse was lost,
lIlul ilah,<l, or destroyt'd. It. s ubseq uent to receipt by
th l" Ul't'n :<('{' of the d upl j(oate IICf'nSt", the origina l
Ilt't"lIsp 1.<1 Cou nd. E"i1 her til.. d llp li('nte or th.. orhrinnl
Ii('{'n!"(' ,.ha ll be r('t u rnf'd Imnwdi:l tfl'ly to the
Comml ~,.ion.

§ 9;.59 Lic('nse term.

( a) Amtl teur opf'ta tor IlcenSt"s art> normally valid tor
s Ilf'r i"d of:; year!" frow the dnte ot Issuan('e ot a ney;
or r("III'\\'('d liC'ense, eXC'ell! f!1t" Nov ice CIllS9 whi<'b is
n,)r1t\a ll r \'n lid for a period or 2 years trom the dale of
Ill"II:IIH·.·.

(I» TI lt' li<-l'n!le for an Illllnh,ur I<tlltion Is normally
" nlhl for a I ~'rlod of 5 Yl'nr~ twm the- dntfl' of Issunm'e
oC a 01'\\' or renewffi ll cen!<t" . ..XCl·{lt that nn uma h 'u r
sta linn Ih...·lIw i!l!!ued t o thl' holder of a ~o,'iCf" Cla~:'l

a :lla t t'llr o!,l'r:ltor lieellS(' Is normally '-alld for a JlI'rlod
of 2 ~'I':lnl from t!l fl' date of l:'l:ou:lllce. All aUUlh 'llr stn 
t ion III'+'u...·:o. n·~n rdl{"ss ot wht'n l:osuf'd, will e" plre on
till' !<o'lI11t' da te a !l UI(' IiCl'n:-ee's ama teu r o!1("rntor Jieense.

If") .\ .lupUca te lIce n l<e or 11 modifi ed lIC"t"ose which
I" 1101 1000 inlt reo e\\'ed lShn ll bton r the l;'ame fl'l:plratlon
d,lte :1.. tht> lIeense for whicb It Is a modlllcntlon or
dupl h'al t> .

(To be continued next month)
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/lElA has estimated that the proposed Class E Service could
produce 10 million licenses.. ."

tenna limita tio ns, chan nel capa
bili ty , frequency cont ro l, etc. Addi
tional comments on recommended
receiver characterist ics are also in
vited, as well as est imated equ ip
ment costs to the use r.
1. The feasibili ty, cost, operational
use and potential effectiveness of
automatic t ransmission of call sign
or sta tio n identification as an aid to
self o r Commission enforcement. o r
fo r other pu rposes.
g. Appropriate measures to be tel
lowed regarding initial and updated
registrat ion of Class E operat ions
for pu rposes of ach ievi ng efficient
channel u tiliza tion, en forceme nt
follow-up, etc.
h. The feasibility and desirability,
including estimated social and
economic impact, of phasing out
either personal or business use of
Class D service @ 27 MHz in favo r
of the survivi ng use, in co njunction
with t he esta blishment of a new
Class E service.
1. The feasibility , desirability , and

legal ity of Commission confis
cation, uhder certain cond itions, o f
equ ipment operated illegally.
11 . Any schedule fo r implementing

the new rad io service operations at
224-225 MHz will have to consider
the availability to the Commission of
budget allocations in o rder to provide
for the additional administration and
enforcement of rules. EIA has esti
mated that the proposed Class E
Service could produce 10 million li
censees. The Commission so licits com
ments on thi s and other estimates of
total license impact as well as the
methodology and/or calculatio ns that
support such esti mates. Comments are
also requested regarding possible pro
cedures for licensing and enforcement
which would minimize the admi nis
trative burdens resulting from such a
large number of users.

12. In the event that a portion of
the 220-225 MH z amateur band is
reallocated to other services, detailed
amendments to th e rules governing all
services involved will be develo ped

13. Action herein is being taken
pu rsuant to authority contained in
Sec tions 4 fi), 303 and 403 of the
Communications Act of 1934, as
amended.

14. Pursuant to app licable pro
cedures set out in Section 1.415 of
the Commission's Rules, inte rested
parties may file com ments on o r
before Septem ber 20, 1973, and reply
comments on or before October 22,
1973. All relevant and timely com
ments and reply comments will be
considered befo re final action is taken
in th is proceeding. The Commission,
addit ionall y, in reach ing a decision in
this proceeding, may also take into
account other relevant information
before it.

15. In accordance with the pro
visions of Section 1.4 19 of the Com
mission's Rules, an original and 14
copies of all comme nts, replies, plead
ings, briefs, or other documents shall
be fu rnished th e Commission. Re
sponses will be available for public
inspection du ring regu lar business

APPENDIX
and proposed afte r review of the hours in the Commission 's Public Re-
comments received in response to this ference Room at its headq uarters in

Part 2 of Chapter 1 of Title 47 of the proposal. The proposed amendment Washington, D.C.
Code of Federal Regulations is amen- of Section 2.106 (Table of Frequency Fede ral Communications Commission
ded as fo llows: Allocations) is set fo rth in the at- Ben F. Waple
1. § 2.106 [amended] tached Appendix. Secretary

UNITED STATES FEDERAL COMMUNICATIONS COMMISSION
Band (MHz) Allocation Band (MHz) Service Class of Pre- Nature

Sta tion quency
IMH, I

5 6 7 B 9 10 11••• • •• • •• ••• • •• ••• • ••
220- 224 G, NG. 220-224 Amateu r. Amateu r. AMATEU R.

(US341 (NG 131

Base
224- 225 G, NG. 224- 225 Fixed. Fixed. FIXED,

(USI21) Mobile. Mo bi le. MO BI LE:
(NG6B)
(NG69)

2. NG13 is amended to change the
pertinent band limits from 220-225
MHz to 220-224 MHz.
3 . New footnotes NG68 and NG69 are
added in appropria te numerical se
quence to read as foll ows :

NG 68 In those portions of the
States of Texas and New Mexico in
the area bou nded on the south by
parallel 31° 53' N, on the east by
longit ude 105° 40' W, on the north
by para llel 3:r' 24' N and on the
west by longitude 106° 40' Wand
in the State of Flo rida the cou nties
of Gulf and Frankl in and the con
t iguous wate r areas of the Gulf of
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Mexico extending to 30 miles off
sho re, t he f reque ncy band
224-225 MHz is not available fo r
use by fixed , base and mobile sta
tions between the hours of 0500
and 1800 local time Monday
through Friday, inclusive, of each
week.
NG 69 Pending the ou tcome of
coordination with Canada and
Mexico, fixed and mo bi le stations
are not authorized to operate with
in ten miles of the international
bou ndary with these countries; base
sta tions are not authorized to
operate within twenty miles of the

international bou ndary with these
cou nt ries.

4 . U~ is amended to change the
pertinent band limits from 220-225
MHz to 220-224 MHz.
5. A new footnote US121 is added in
app ropriate numerical sequence to
read as fol lows :

US12 1 The on ly non-Government
service permitted in the band
224-225 MHz is by stations ofthe
fixed and mo bi le services. These
stations shall be on a secondary
basis to and not cause harmfu l
interference to the Government
rediolocation service.
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$250

$250

$~55

2.'ITR GE )IASTR PRO - eo watt
output, four frequency, fully band
changed in accordance with factory
specs for the Low Split. Channel
Guard on both transmit and receive.
Includes crystals for 52/52, 16/76,
28/88 and 34/94, microphone, con
trol head, speaker, control and power
cables, fuse block, mobile mounting
rack and GE Maintenance Manual.
$650. F.O.B. Rapid City. Andy
Demartini, WB2VUJ/0, PSC Box
1973, Ellsworth A FB, South Dakota
57706_

MIX PI,EASURE WIT H PI.EASURE,
1973 Hamburg International Hamfest
on Sept. 15 only 45 minutes from
fabulous Niagara Falls. RV parking for
weekend only $2.50 with hook-up.
Details: Valerie Orgera K2KQC, 187
Main, Hamburg, N.Y. 14075.

SPECIAI.IZEIJ REPAIR SERVICE
We offer a complete repair service on
all Collins receivers & transceivers
listed. R-388-389-39Q-390A-392-392.
A ll Sdine receivers & transceivers in
cluding 51S-1-651S-1 receivers. We
stock and sell all parts for the above
receivers. We also service all Coli ins
Avionics equipment. Such as Arc-73,
Arc-94, Arc·l02, Arc-1 14, Arc·l1S
116·131·134, Arc -38A, Arc-58,
618-T. We also buy the above
Avionics sets any quantity anvcond.
We will send price list upon request. 0
& R Electronics, R.D. No. 1, Box 56,
Milton, Pa. 17847. 1·717·7424604.

WANT OlO RAO IO TRANSCRIP
TION DISCS. Any size or speed. Send
list and details to Larry Kiner, W7FIZ,
7554 132nd Ave. N.E., Kirkland,
Wash . 98033.

CA:"lADlANS - FREE 120 page elec
tronics catalog ETCO·B. 464 McGill,
Montreal.

TELETYPE \tACHIi'\ES by Klein
schmidt. Page Printer with Power Sup
ply, as received from Govt., $59.95.
Single tables, excellent condition,
$19 .95. Page Printer and Reperf com
bination, as received from Govt.•
$59 .95 ea. Double tables, excellent
with Chad Box and Tape compart
ments for $34.95. Each of the above
TT Machines cleaned, oiled and ad
justed please add $30.00 ea. TH·5
Converters, transmit and receive on
170 shift, $49.95. Paper winders
$14.95. TOMS Teletype Transmitter
$19.95. Power Supply $24.95. Freight
is collect on all orders. Andy Elec
tronics, Inc./6431 Springer/ Houston,
Texas. 77017.

GIANT N. E. CONVENTION soon
sored by FEMARA Sept. 29 & 30 at
Dunfey's Hyannis Resort on Cape
Cod. Huge flea market, seminars. FM,
SSTV, NEDXCC. AMSAT, YL trips, 2
pools. golf, beaches, sailing. Early bird
reg istration still only S3 from
Wl ZOO, 17 Barnes Aveneue, E.
Boston, Mass. 02128.

$400
$265

AUGAT 9009 sines for TO 36
2-$1.50 with 2N173 or 2N441
$2.00. Anyone have some cheap ART
13 or ARC 5, prefer close. 2N173 
2N441 pulls 4/$1 .00. 2N2Q16 pulls
3/$1.00 with cross reference. SASE
for list of test equipment. Trade any
items for Valiant, Viking. Linears,
good receivers. Will buy if reasonable .
14 typing reperf. with keyboard
$10.00. Douglas Craton, 5625 Balfrey
Dr., W. Palm Beach, Fla. 33406.

NOVICES : DX-40, HQ 110, Johnson
122 VFO. Johnson T-R switch, SWR
meter iboth new). Good cond ition.
All shipped for $185. WN4WFA. Box
547, Hudson, N.C. 28638.

SERVO CORP sweeper 2-4 gig sweep
up or down 2 settable markers
$225.00. NM50A with ps, cables &
accessories, $325.00. Beckman R-1
Fitgo amplifier 1000 meg input
imped, $125.00. 701752 VDT nice,
5900.00. Alfa-Numeric keyboard
from Univac VDT. $40.00. SASE for
list . Douglas Craton, 5625 Balfrey Dr.,
W. Palm Beach, Fla. 33406.

FINDI.AY ANNUAl , IIAMFEST,
Riverside Park , Findlay, Ohio 
Sunday. Sept. 9 - Advance Donation
Tickets $1.00 from C. Foltz WaUN,
W. Hobart, Findlay, Ohio 45840.

NATIONAL SECURIT Y AGENCY
miniature printer, in original boxes;
Teletype : 109000 (Model 51) . $8.95
each, or 3 for $25. Include postage for
20 pounds. Jim Cooper, 651 Forest
Avenue, Paramus, NJ 07652.

EQUIPMENT FRQM 73
The following list of gear, unless

otherwise noted. consists of brand
new equipment purchased for testing
purposes onl y . Some have been tested,
some remain unopened in original
cartons. We are offering this gear at a
considerable discount on a first-core
f irst-served basis.
Heath IB 101 and
vancuard Scaler
Miida Digipet 60 counter with
Digipet 160 converter
Tempo CL 220 220 xcvr
HR2MS 8 ch scanning 2m xcvr
15W
TME ·H-LMU 16 ch scanning
rcvr 6/2/ 'Y4/m $255
Digital Logiclocks $80
Midland 13509 220 xcvr $200
Midlanri 1520 hand-held 2 meter $190
SBE 450450 xcvr $340
Clegg 278 2m xcvr $380
Dycomm 2m repeater $425
Standard repeater $550
HR-625W $190
Wilson 6 el. 20m beam $250
(pick-up only)
Wilson 7 et. 15m beam
(pick-up onl y)

SST\' Monitor tubes 5 to 12 inch P7
$12.50 to $28.00. Limited quantity
53 and 70 degree yokes $5.00. Sold
only with tubes. SASE specs, prices,
Lotz W5HCO 750 Florida Boulevard,
New Orleans LA 70 124.

ANTIQUE RADIO HUFFS. Do you
need a schematic for your radio? For
information send S.A.S.E. showing
make and model number. K3KUL,
Joseph C. Crockett, 762 S. Gulph
Road, King of Prussia, Pa., 19406.

Wa ....oil be Ihe judge 01 su"ab,IoIY of adS. au.
.espons,bi l"y 10. e"o.s ".I..nds o n ly 10 p.inl
,ng. co"..c l ad in a lal'" iSSue .

Type copy. Ph.ase and p unct uate • • ec lly lOS
yOu ... lih 1110 appe... No all<ap,ta l ads.

We can nol check inlO ..ach _Wile•• so Cav..al
EmplQf .. .

FOUN UATION for AMATEUR
RADIO annual Hamfest Sunday 21
October 1973 at Gaithersburg Mary·
land Fairgrounds.

Oe«Ihne 10< .m ,s lhe 1$1 o f Ihe man '" I.....
rnonlhs p"'01 to publoeatoon. For e.empw_
Jan" ..y hi is the ""MIlone 10' the March ,u..e
whoeh ....,lI"be """led on the 10th 01 febr u. ..... _

fo. $ 1 .. Ira ..... can ma,n",n a . el'ly boo for
yOu.

P.~ - $2 poe< 2S words 10< non..:onvnerClili
d ; $10 poe< 2S ......d s 10< bus'ness "enl" 'fl No
doopl .m O' .ncv dlSCOUnl tncl~ y.w.
c hec k ' Ih 0Ide< .

"A)IATEUR RADIO" automobile li 
cense plate f rames. $3.50 each, $6.00
pair. Will fit most all cars. Center
Place Communications, Dept. C, Box
26, Independence, MO 64051.

COMI'LETE STATION $525 firm or
separate as listed, HT 37 $185,
SX10 1A $155, HA 2 with PS $125,
Home Brew Linear (matches HT 37
l 000Watts) $100,0104 $15, Johnson
Matchbox two 10 element 2 mtr
collinears with stacking kit $25 ; will
not sell separate before chance to sell
complete. Also have back issues of
QST from 1925 up - most com
plete - send SASE for list - would
prefer to sell complete - Write
K1VNE, Tom, 22 Lockwood St.,
Bellows Falls, Vt. or call days
802-254-9988,802-463-4209.

GONSET Communicator III 2 meters
$100, Gonset 3063 2 meter power
amplifier $75, package $150; Moto
rola P-33BAC with Ni-Cads 94/94
34/94 $125 ; Heath HX-20 $110,
HR -20 $75, HP-20 $25, HP-l0 $35,
Hustler 80-10 mobile antennas mast
mount $35, package $245; you pay
shipping - W5PNY, 2506-A 35th sr..
Los Alamos, New Mexico 87544.
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IIAMFESTERS 39th Hamfest and Pic
ni c, Sunday . August 12, 1973,
SANTA FE PARK, 9 1$t and Wolf
Road. Wil low Springs, Ill ino is, South
west of Chicago. Exhib its for OM 's
and XYL's, Famous Sweepers Row.
Information contact John Raiger
K9DRS, 8919 Golfview, Orland Park,
Illinois 60462. Tickets write Joseph
Poradyla WA9lWU , 5701 So. Cal ifor
nia Ave., Chicago, Ill. 60629.

GLADDING 25 - with latest facto ry
modifications - $175. Crystals for
Gladding - Transmit 146.01, . 13, .16,
.22, .25, .28 , .3 1, .46 , .52 . Receive
146.52, .64, .73, .82, .85, .88, .9 1,
and 14 7.50 . $3.50 each postpaid .
Dick Eastman, Kl0JH , 8 0x 114, St.
Johnsbury , Vermont , 05819.

WARREN IIAJ\l FEST Largest famil y
style Hamfest in East. Sunday, August
19th, @ Famous Yan kee Lake Park .
Giant Fleamarket, Swimming, Picnick
ing - All Free. Deta il s OSL W8VT D.

FOR SALE: Heathk it SB·3oo, mint
cond ition, a ll new tubes, has scarcely
been used, $200. Eico 720 transmit
ter, mint co ndi t ion , with 722 VFO,
the perfect novice transmitter, $100.
Model 19 Teletype machine, mint
condi tio n, with unshift on space, 75
WPM and 60 WPM gea~, $135. Mar
san Television Camera, fast-scan , vid eo
or RF output , adaptable to SSTV,
$180.00. All items are p lus sh ipping.
C_ Fine, WB2CNH , 570 North St reet
Harrison, New York 10528. Tel:
914-967-2652.

REGULATED (J-C POWER SUPPLY,
output 300:l:25-v., 160-ma., t -mv
ripple. Several unregu lated A-C out
puts, 115-v/60Hz input. New condo
$100. Lovins, Weston Road , Lincoln,
Mass. 01773. 617-259-8938.

TECII "AN UALS-56.50 each,
R· 389/URR, R·390/URR , R-220/
U R R, R·2 74 /FRR , T5-382D/U,
CV · 59 1A / U R R, T S· 34 A1AP,
T S-497B /URR, SP-600JX, RCK,
TT-6A/ FGC, LM-21 , ALR-5, 05
8C/U . W31HD , 72 18 Roanne Drive,
Washington, DC 20021.

1I 0 0 SI ER EI.ECTRON ICS - Your
ham headquarters in the heart of the
Midwest where only the fi nes t ama
teur equ ipment is sold. Individual,
personal serv ice by experienced and
active hams. Factory -auth orized deal
ers for Regency , Genave, Drake, Stan
dard, Clegg, Haulcrafters, Ten-Tee,
Kenwood, Tempo, Midland , Galaxy,
Mosley, Hv-Gein, CushCraft, Ham-M,
Hustler, plus many more . Orders for
in-stock merchandise ship ped the
same day. Write o r call today for our
qu ote and try ou r personal, friend ly
Hoosier service. Hoosier Electronics,
R.R. 25, Box 403, Terre Haute , in
d ia na 47802. (8 12 )-894-239 7.

NOVICE-TECII:"iICiAN code for be
qinners. Voice and code instruct io ns.
Cassettes only Send money o rd er to
Brobak Sales, Box 172 , Mattapan,
Mass. 02126. Each $3.25.

ROANOKE DIVISION CONVEN·
TION - Sept. 14-16, 1973, Reston,
Va. (near Dulles Airport ) Un usual
wide in terest programs and sessions.
Write K4MD, Bo x 7388, Warrenton,
Va. 22186.

WESTERN UM ON DESK·...AX trans
ceiver manual : Complete theory of
operat io n, ad justment, lubrication,
prevent ive ma intena nce, troubleshoot
ing, parts list. Includes all schemat ics
and mechanical parts drawings. $3.80
postpaid. Bil l J ohnston , 1808 Pomona
Drive, Las Cruces. New Mexico
88001.

" 0 0 ;\ and BOB" guaranteed buys.
Discount p rices plus full warranty.
Triex MW50 tower 250_75; MW65
331.50; W51 386.00 FOBCAL. Ham
M 99 _00 ; TR44 59.95; AR22R 31.95;
Belden 8 wire rotor cable #8448
1Ott/FT; Mosley CL36 149.00 ; CL33
124.00; TA33 114_00; MCQ3B 9 1.00;
5402 143 .00 ; MP33 90.00; Belden
82 14 RG8FOAM 17dl ft ; Motorola
HEP170 Epoxy Diode 2.5A/l000PIV
29« 25 .00/100; KY65 code ider 5.95;
Write specific needs new panel meters,
s tock; quote discontinued tubes;
quote Clegg FM2 7B; Genave GTX2;
Regency HR212; Midland 13500;
Standard; Collins and CDE rep lace
ment pa rts; Hetticrat ters FPM300
(595.00 Ll 499.00; Hardbound techni
cal magazines, many types from petro
chemical li brary 3.00/yr write needs.
9PIN ceramic 6L06 socket 50d;
6 V112V124 V11.5A transformer 2.49;
Coll ins 75A4 345.00; Kenwood T599
350.00. Shipping charges collect.
Madison Elect ro nics, 1508 McKinney,
Houston. Texas 77002 713/2242668.

SHE 36 9 month old mint transceiver
500 PEP digital readout BO-l0 $59 5.
K1 RES, Peter Williamson, 132 Win
throp St., Augusta, Maine 04330.
622-1949 after 5 :00.

GI.OBAL RESEARCH & Supplies.
SBE SB-SO $349_95, SB3-AC $42.50.
HY-Gain 6 meter Linear 220 watts,
mobile #404 $1 29.95, Base $109.95.
Tempo 6n2 KW linear $595.00.
Genave GTX-2 $249.95. GTX-lO
$199.95, GTX-2QO $259.95, Com
craft CT R-144 $489.00 . Write for
catalog: P.O. Box 27 1, Lom bard , lll.,
60 14B.

PLASTIC ENG RAVE D CA L L
PL.ATES w/pin $1.25. WA2UUY. 15
Vincent St ., Parlin NJ 06859.

73 FLAG NEEDED - PLEASE. The 73 banner was inadvertently left behind at the Dayton Hamvention in 1971.
Last year someone mentioned that they had it and wou ld retum it . We hoped that 1973 would be the big year
fo r getting this banner back. but Dayton ca me and . ....rent witho.ut same. Please - whoever has the ba nner - we
need it . Any info on the whereabouts of our banner will be appreciated.

Only
$28.00

EEP CORPORATION, 10180 W_JEFF ERSON BLVD.,
CU LV ER CITY, CALI FORNIA 90230 12131 838·1912

Here's a high ly versatile laboratory instrument for waveform
generationat a fractionof the cost of conventiona l waveform
or function generators. TheKit contains:
1) Two XR205 waveform generator IC's
2) Data sheet and applications notes
3) PC board (etched and drilled, ready for assembly)
4) Detailed assembly and hook-up instructions with parts list. schematic

and layout diagram.
Immediate delivery .

~
EEP-

The XR205 monolithic WAVEFORM
GENERATOR KIT

An outstandingoffer
for the engineer,
student or
hobbyist.
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NEW!!
440 MHz PREAMPS

FREQUENCY STANDARD

PrelmPS wo lh aU the MlOYe reil1U~ pIUS K P~r SupplV aoo D~

~I e.t>",el:

Only
$32.50
ness balt.riesJ
POSTPAID USA

• Precision crysta l

• Fully guara nteed

100
10 15

"0'...

PALOMAR
ENGINEERS

BOX 455, E5CONDIDO, CA 92025

• Marleen a t roo, 5 0, 25, rOar 5 kHz se
'ected by Iront pan.' sw ifch.

• Zero adjust se l' to WWV. belvsi.... circuit
suppresse s unwonted ma rkers .

• Compact nlgge d design . Attract;ve, com
plete ly se lf conrained.

• Send for free brochure.

$29.95
postpaid

Model 432PA

•lIE

Model 432PA·l 13.5 ea NFl $54.95
Model 431PC-l 11 5102.0 dB NF l $94,95

Write tor our new catatog ofJAn£l VHFIUH=~";~:';;;dP,,,mp'
n Succasunna NJ 07876

laboratories 20' ·584·652'

Two stag!! I\.MC 8 .poIlr and MOSFET Preamp lor OX. fM , ATV &
Sp.IllI Watk. Typically 3.5 dB Nf lor exce llent _al< sognal
reception. 20 dB GiI;n, 20 MHz Bandwidth, 12V dc . with mel. cee.
postpaid and g..o••nleed. Model 4J2PA Only 529.95.
Supet sensitive M~ 432PC - ilS above but very low noiR K6007
inPlolI $tilge, '.5 to 2.0 dB NF $69.95.

$54.95
postpaid

Model 432PA·l

(W2NSD/l continued from p.1 9)

taken by surprise. Thank heavens
there are so few of them left.

What I had intended to say to the
Midcars group was that I think their
type of operation is of immediate and
first order importance to amateur
radio and to our country. Frankly, I
doubt if many amateurs appreciate
just how important emergency com
municat ions is now and may be in the
future .

Those of you who read more than
amateur radio magazines are probably
aware that a bargain has been struck
between t he U.S. and the U.S.S. R.
regarding nuclear warfare. To p ut it
bluntly, the population of the U.S. is
being held hostage - particularly in
the larger cities. Ditto the Russian
population, The agreement appears to
be that we will not pursue civil de
fense and anti-ballistics missiles if they
won't. We see the results - a virtual
total decay of CD, with shelters aban
doned as a means of safety, and no
atternate .

What does this mean to us as rad io
amateurs? It means that should some
thing ever go wrong with this bargain
that the ONLY co mmunicat ions that
the cou nt ry will have will be amateur
radio. This is when experience and
equipment for the service nets such as
Midcars will become valu able beyond

recko ning. This is when we will need
every repeater we can get - every
cross-band system - every mobile 
every battery o r portable powered
base station .

If the leadership and progress of
our service nets is in the hands of
amateurs like William G. Blankensh ip
K4DLA, then it looks to me as if we
are in deep trouble. We need progres
sive and enthusiastic people to move
us along and we must beware o f
o ld-timers with frozen thinking.

Contrast the Midcars leadership (or
is that the right word?) wit h that of
Eastcars where we have t ru ly far
thinking and enlightened amateurs
such as Harold Winston WA2D1 R as
leade rs. Poor old Blankenship should
have been retired years ago.

PICTURES NEEDED
We're still looking for good pictures

for 73 Magazine - of interesting
shacks - of slow scan setups - of
RTTY stat ions - mobile installa
tions - anything unusual.

DAMAGE LI MITATION
VS

ASSURED DESTR UCTION
Those o f our readers who also read

the New Yorker hopefully read the
most interesting series on the history

of SALT - the Annals of Diplomacy.
It is quite revealing.

The series detai ls the history of
how McNamara and Johnson came to
an "agreement" with Russia on
assured destruction. The proponents
of damage limitation wanted to try
and keep the destruction of a nuclear
exchange to a minimum of defensive
missiles (ABM'S) and c ivil defense
measures. The assured destruction
foes believed that the populations of
the two nations should stand totally
exposed to dest ruction so that fear of
retal iation would de ter the othe r from
striking first .

This agreement on assured destruc
tion explains why civil defense has
almost disappeared. About the only
detectable civil defense activity is the
amateur development of repeater FM
systems in those areas where CD
officials are not too apathetic to even
permit this growth. It must be
traumatic for t he few people who
have a since re interest in the subject
to be stopped from going ahead wi th
shelters, sophisticated commu nica
tions systems, and other preparation
which cou ld help save people in case
of the ultimate disaster.

Since amateurs are no t dependent
upon government funds for setting up
communicat ions systems, perhaps it
would be prudent to keep in mind the
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Provide o ne fu ll year o f enjoy me nt for a frie nd
with 8 yea r's subscripti o n to 73 Magazine - all
in exchange for t he insignificant sum of $ 2 and
o ne o f your u nused two meter FM cry sta ls,
The followi ng benef," willlCCrue from th is " . chen",,:

1, You will soon h..-e II 101 mo'" good lrie nds il5 word gelSoo t thlll
yoo I~ llivinllllWlY subtcriplions 10 73.

2. 73 will howe I 101 more ..- .eldel"$ · amal~ who will hopefully
become psychol..,l1y d~1 upon the fl\iI gazinl' and renew III
the end of the gilt y".- al the regular ",,'*:ript;on rate . lhereby
eYl!fllulllly king this (!pi worthwhile for 73.

3 . You will h II WIly 10 gel rid of III those crystals thai ha..... been
kicking _ound IIlle. ~PNlel"$ ha.... changed channels, or you "
moved lrom one ftl'Ptlller ....n 10 .-.other.

4, 73 will build up. crysul bank fO'" whlteYer devilish purpo!ieS they
may have in miocl ·......"Ihl!'f it be renlal of cryslals for ..... teurs on
trips _ or perfqps fYetl the outrighl sale of them. They mighl fYtlIl

cook up tome sort of subscription premium arra"g"",""t. You never-_.

SPECIAL 73 CRYSTAL BANK
GIFT SUBSCRIPTION OFFER

2. Send $2 in cash, c he<;k, money order, IRC's, 0'" anyt hing
IW90t ilblt fo. ekh iJih subtcriplion.

3 . Tipa edl c~l81 10 II 3 " 5 carel and mark on the card mis data:
....ke of se t the cryll81 _s made 10'" . Iransmit or recewe freq"",ncy ·
yoo. name, addrea, lind CIIII on lhe card in CMe the Cryslal is ,
bumrrer. in which case _'11 need . nother one, or $4 10 buy • new
ant 10 replace it in lhe cryst l l bank . CrySlals for the loIlowin'il
tr.nscajy~ are acceptabl,,: Cltl'9!l Drake, GI!flav<!. Gladd ing,
lnouellcoml , Grove. Pu rc. Simpson, Ross and White, SSE, Simp
son, Son.... SllWldard, S_n, TelKOlTlm, Tempo, Varit ronics. Yaesu.
Use enough lape 10 hold tlte crystl l to the ciII"d. bet please do not
overdo iI'

1. The ....... a"d 1IOll..... including CIIIllelters and zip, 01 the Ir-..:l lo
be ,,,do,,.d WIth the gilt ..boc:ription to 73. If you wnd this in by
Augull J I , they should Sl¥t mtir sub«:riplion "'!h the October issu".
This Olf.. is v81id lor n_ suboc:rip lions only, 1'01 lor ,ene.ah or
• • ltnSiO/'II. For $2 _ can ' t 1I(>p a"d look !hem up in the comp<.ill!f to
see if th~ are "fNdv in I",,", .

WHAT YOU SEND:

A
,

14 1 1 q

.....
_0' ~_.._ _ 0._".....

.. 'A·22 DUAL VERSION
Also Available M'A·2 SINGLE VERSION

• Tran smit and Receive Operation: All un its
have both Simplex and ReJ"'ater Mod"

.. Accura t . frequenc, Control: .0005% ac
curacy

.. St. bl. Low Drift Outputs: 20 Hz per degree
C typica l

• Fu ll 2 M.ter Band Cover.,. : 144.00 to 147.99
M Hz. in I OKe ste~s

• fas t Actina: CirCUit: 0.15 second typica l set
tl ing t ime

• Low Impedance (SO ohm) Outputs: Allow long
cable ru ns for m obi les

.. Low Spurious Output Level: simil., to crystal
out pu t

• PRICES
MFA·22
MFA·2
Shipping

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! FRO" ~--..,

R.. Electronics
$275 .00 - P
$ 2 10 .00 Box 1201 B

$3 ,00 Champaign .IL 61820

SEND FOR FREE DETAILS

official attitude and set up our emer
gency communications in readiness in
spite of them. Here is somethi ng we
can do t hat the government can 't
because of th e agreement wi th Russia,

OVER ID'd
Most, if not all , FMers are chronic

identifiers - they give the ir calls , the
calls of the stat ions they are working,
and even the call of the repeater, and

•
they give them repeatedly (if you 'll
pardon th e expression ).

The fact is that probabl y 75% of
th e identifying is just plain waste of
repeater and aso time. Habit.

The regulations (97.87) require that
you ident ify at the beg inning and end
of each transmission or an exchange
of transmi ssions and every ten
minutes during a transmi ssion or ex
change of transmissions, This means
that you only have to identify you r,
self when you start a contact, every
ten minutes during a contact, and
when you sign off. A con tact on a
repeater certainly is an exchange of
transmissions and would ca ll for ten
minute identifications, not at every
"over" - which could mean ident ifi
cation of both (or more) parties every
two o r three minutes, Look at the
t ime you can save!

The repeater is supposedly identify
ing itself via CW every five minutes.
You can ident ify yourself every two

repeater lOs and be o n sched ule.
The re is obvious ly no reason to voice
th e repeater ca ll - unless you are at
such a loss for some th ing to say that
you feel you have to fitl in dead air
with such nonsense.

11 yo u are working one other sta
tion you ca n give h is call when you
start the con tact and again when you
end it . You don 't need to give it for
the ten minute ide ntifications. If you
have more than one other chap in the
contact you don't even have to
acknowledge him. You can sign out
when you are leaving by giving just
one other call sign and your own, plus
an indication that there are others in
the net, "K3TU F and the group, this
is W2NSO signing out,"

When you are operating mobile or
portable you should add the call area
at the end of your sign . , ,"this is
W2NSO portable one," It is no longer
necessary to give any closer identifica
tion than that.

SSTVon2m FM
A note from one of the repeater

frequency coord inator groups the
other day suggested the use of 146.58
for ATTY, FAX and SSTV. As a user
of slow scan on the lower bands
perhaps it is time to explain what this
is all about so a misconception like
this does not ge-t too nwch further.

ATTY is a separate mode of co m
munications. Wh en you make an
ATTY contact th e chances are th at
you will not be using voice at all, just
TT. On t he low bands th e ATTY
channe ls are in the CW segments so
voice is ruled out. Voice is occa sion
ally used o n VHF ATTY channels, but
it is rare in my ex perience - whi ch
goes back q uite a few years. Some
ATTY repeaters won't even let any
thing but TT th rough.

Now with slow scan - most con
tacts are main ly voice, with some
pictures thrown in now and then. It is
possible to have a n all slow scan
contact - I had one with an EA8 who
spoke no English - but th is is not
very practical. Slow scanners show
pictu res of their families - their inter
ests - perhaps some hu mo ro us d raw
ings, pictures o r ca rtoons. Then they
talk a lot about slow scan - o r their
other interests which the pictu res in
troduced to the contact.

As slow scan becomes more used I
would expect to see it coming throu~

the repeaters as part of regular con
tacts rather than on separate frequen
cies. A picture only takes eight
seconds to transmit - and the usua l
barrage of three frames of each pic
ture runs you to 24 seconds.

Wayne
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(LETTERS COn!. from p. 42)

"original cartons" and "unused"
and fo r only $ 15.00 ' What I wouldn' t
have given fo r tha t in 1947 (or was it
1948/1.

I was living in th e Chicago area at
the t ime , a nd TV was in it s in fancy : in
fac t, there was no such thing as a
network cable connection to New
York. All p rograms were local, but
don' t feel too sorry for us, however,
fo r on the old Motorola 7" screen
(complete with bubble magnified we
saw such local notables as Dave
Garro way, Kukla, Fran and Ollie, and
Clifton Utley with the news (Garrick
Utley 's father). But I'm getting ahead
of my story.

The Zenith Radio Corporatio n, a
pioneer in radio and TV, developed a
system of scrambling a TV picture
over the air, and decoding it in the
home with a gadget hooked up to a
TV set, and a lso as I recall, to the
telephone line. I'm almost positive
memory serves me correctly in recall
ing that Zenith named it Phonovisicn.
Anyhow they rece ived the very first
experimental T V license from the
FCC in order to conduct a li mi t ed
experiment in the Ch icago a rea .

Adve rti sements appeared in the
Chicago papers inviting appl ications
fro m viewers. and if you were accep
ted a fo rtunate few hu nd red families
were to be fu rnished the myste rious
black box and hoo ked up so as to
receive the picture "unscrambled," all
in the interest of scien tific ex peri
ment. I do no t know how man y
applica t ions Zenith had , but I do
know there was a limi t to how man y
they cou ld accept, and mine wasn't
one o f the m.

Came the start of the test, and
Zenit h came on the a ir wi th first run
movies, and o ther good ies unheard of
in those days of 1947. Th ey wou ld
sign o n th e a ir with a clear signal and
tell you what was go ing to be shown
as a feature, and then t hey would pull
the switch o r push a button, o r
whatever they d id, but t he resu lt
would be the most gosh -awfu l mess
you ever saw. For some time t hey di d
no t scramble the sound , and it about
drove me nuts to hear the sound but
to be able to make no sense out of the
picture. Being a t rue experimenter, I
set to work to see if anything could be
done about it.

The best solution consisted of a
10" fan blade mounted on a small
rotor whose speed was continuously
variable by means of a 110 volt
rheostat. If you squinted throug, the
whirling blades, and kept one hand on
the speed control, you could do a fair
job of unscrambling the p ict ure. In
addition you got a breeze, which, if it
wa s a hot night. wasn't too bad. Now
as I look at Meshna's ad and pictures
of " 3 cartons costing Zenith well over
$1000.00:' I wonder that a simple
concoct ion like a variable speed fan
worked at a ll, but it did - after a
fashio n.

Finall y Zenith went o ff the air in
Chicago as their experimental li cense
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expired, and in late '48 o r '49 we got
hooked up wit h New York on the
coaxial cable, which was J suspect to
be t he final blow la ter on to over-the
air pay T V.

Zenith had another experimen ta l
period years later in Hart ford , Conn..
using essentially t he same system used
in Chicago, and I would assume th at
Meshna's surplus gear comes from
there. Pay TV is by no means a dead
issue, but cable TV, via t hat same
coaxial cable, seems to be the mea ns
most practical to bring it into your
house .

MeanYttlile, Mr. Mesh na. I'll buy
one of t hese outfits for $ 15.00 fo r o ld
t imes sake, if you will provide a
scrambled TV signal fo r me to un
scramble.

R.~1. Baldwin K4ZQR
1.011 bo\'ilh- , Kentucky

SIGNAL/ONE
As one of those who boug,t a

CX 7A partly as a response to ads in
73. I hope you 'll emp loy your well
known no-holds-barred approach to
tell ing us just whet has happened to
the Signal/One Company . Also, who
mig ht be willi ng to take care of our
apparently o rp haned and menuet-less
n gs.

Ro nald t:. W\'lh 'll WB511ZN
. A"1I~l i li . Tex as

It is our understanding that Don
Payne (Payne Radio) has most of the
repair parts for the SignallOne units
and there should be little problem in
getting service. For that matter, it
seems likely that there will be a lot
less difficulty now than there was
when Signal/One was handling the
repairs - some o f which stre tched out
for months and months. Hearsay has
it that they did not pay the IRS the
employee withalding and this resulted
in IRS locking up the plant. We
understand the ex-president is now in
Europe and no "o fficials" can be
reached. It is interesting that despite
the problems, the market far the
CX-1A has, if anything, increased.
This was undoubtedly the finest ham
rig ever made and there is no prospect
of anything th is state of the art in the
works in the toneeeate future.

CB PROJECT
I built your rig on page 12 of the

June issue o f 73, and it works fine.
The only problem is when I use the
stider Jn the 1 KW position a lo t of
garage doors seem to open and I had
to use tape on the G&H slo ts because
there aren't any tabs, but overa ll it is a
ruce rig.

My main concern is that I didn't
receive any warranty card!

Rud::;..r Be MIt"
E. Grl't'li. RhIMI(' Island

73 SCREWS UP A CB PROJECT
I have received seve ral inquiries

about the Citizen Band Alignment Aid

(Ap ril 73). The coil diameter was
o mitted. r.D. for L1 is 8 mm . In o th er
words, wind it on a penc il as a form.

Also, a SAS E is suff icient postage
for t he P.C. board .

Ed Lawrence WA5SW I)
Plano, Texas

LIKES STUDY GUIDE
I used your Amateu r Radio Extra

Class License ' St udy Guide as the
principal reference in obtai ning my
Extra-Class License. I was very im
pressed with both the comp lete ness of
the materia l and t he fi ne way you
presented it .

I would certainly recommend it to
anyone who was consideri ng studying
fo r the Amateur Extra.

John FI'ITl"t" W71YZ
Ro~. Idaho

HT·220 PROB LEMS
I have come up with a problem that

hope you can give me some advice
on.

About a year ago, my brother and I
each purchased an HT·200 "kit" from
Soectron ics. This kit consisted o f the
transmitte rfreceiver PC board , case,
battery, and t he necessary controls,
such as volume and sq uelch pot s.

All we had to do was wire t he
board into the case, sna p in t he
ba ttery, and away they should go 
but not o n the desired frequencvl l!
The y have to be padded onto t he 146
MHz range as both units appear to be
from the hi-hi ba nd, 160- 174 MH z.

We w ro te both HT-Speciali sts
{Onta rio, Can.I a nd Artic Specialty
Co. (Pont iac, Mich . ] as t he y had ad
vertised they we re able and wi lling to
do the padding and t un e-ups involved.
We neve r heard a ny th ing from them
so 'He hunted around fo r peop le who
e ither worked fo r Motorola and cou ld
INO rk o n t hem in spare time, o r
someone with that type of training.

We found two and got some work
done but fo r various reasons, they
both had to d rop t he work. This is the
poi nt that I' m at now. I just go t the
two HTs back this morning from the
second guy - INOrk no t comp leted,
and am st uc k with two ful ly crvs
tai led. dual freq. , one watt DEAD
220·s.

Can you possibly recommend some
firm or person who does these tune
up/padd ing jobs, sho rt of Motorola
(and their $15 per hr. charge)? We
have looked around here, but few
people have much of a working know
ledge of 220's. I would really like to
get these rad ios runn ing because
beauties like these sho uldn' t be lying
in a box wa iting to be fixed.

I look forward to any adv ice you
can give me , because I've come to the
end of my guy wire.

Ken Fo wler WA I i\5 R
E. ~l iddlt't.t1r\ VT

Back before the Standard 746 and
Tempo FMH hand units became

73 MAGAZ INE



generally available, the Motorola
HT-220 enjoyed wide favor - since it
was essen tially the only hand unit
available.

There are several drawbacks to the
HT's which have encouraged amateurs
to go the 146 or FMH route.

For instance there is the matter of
the battery. The special batteries for
the HT's are quite expensive and
difficult to find. In my own experi
ence with a couple of HT's I had to
either find A rt Housholder (of Spec
tronics) at a convention with a spare
one in his pocket which I could buy
or else pay through the nose. The 146
and FMH units use commonly avail
able flashlight battery sized nicads
which you can buy at Radio Shack 
and at any radio store.

Then there is the problem of ser
vice - and it is a serious problem. One
of my HT's developed a squeal. I
opened it up - froze in horror at the
maze of incredibly small parts - and
quickly closed it up again. I have been
building for years, but I'm not ready
to tackle that sort of thing - even if I
could find parts for it. I sent it off to
Spectronics for repairs - it came back
eventually, but still squealed until the
day it was stolen. The complaints
about HT Specialists kept me from
trying them. I didn't know what to do
about it except sigh in despair.

With the 146's and the FMH's
repair is no problem. Whenever I've
had any problems with my 146's I've
popped them out to Standard in
California and they've come back a
few days later all fixed up. They have
a number of test benches out there,
complete with factory trained service
men (all amateurs, by the 'way) who
know the Standard units inside and
out. I haven't had any problems with
the FMH's as yet (no one has dropped
them yet), so I haven't any personal
experience with the Henry service
but friends say that it is excellent.

The 146 and FMH units are made
with small parts, but they are parts
that you can walk in and buy - not
like some of the micro parts used in
the HT's. You need good eyes for the
146 and FMH, no t a microscope and
the hands of a practiced surgeon.

The 146 has five channels and uses
commonly available ($3.75) plug in
crystals - the FMH has six channels
and uses the same type of inexpensive
crystals. Have you priced the precision
special crystals used in the HT's? The
HT's usually come with one or two
channels -r so you have maybe 34-94
and 94-94. It is possible to find one
with more, but this means you have to
have,the large (omni) case to hold the
crystal switching, which makes the HT
almost the size of the 146 and FMH
units (same width and thickness, but
the HT is about an inch shorter).

One other problem that bothers
some operators is the uncertain
parentage of many HT's. Since the
major market for these units is com
m ercial - the police - FBI - and
other agencies which can afford the
$800 to $ 1500 tab for these units -
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there is a problem wherein it is some
times difficult for an amateur to know
whether his HT has come to him via a
legitima te channel or from saine clan
destine source. Imagine the position
of the amateur who goes to a legiti
mate Motorola repairman with his HT,
only to find himself being seriously
questioned by the FBI. You wouldn't
believe what a complete lack of a
sense of humor some of these govern
ment agencies can have. I know more
than one amateur who is afraid to
show his HT where any questions
might be asked.

It is nice to have a good idea of just
what the price is of your unit too. The
146's and FMH's are advertised and
the prices are known. An HT is worth
whatever you can get for it, with some
going for around $75 and some for
ten times that. And what do you do if
your HT gets stolen - this has been a
serious problem for many amateurs.
The 146 and FMH known prices 
complete with bona fide sales slip 
makes it simple to deal with the
Insurance company.

If you go the Standard or Tempo
route with both hand unit and base or
mobile units, you can exchange
crystals. I use a Standard in the car as
well as the 146's and often I borrow
crystals from one for the other. When
I'm taking a trip to a distant city I set
up the 146 for the local repeaters.
This isn't possible with the HT's since
the HT crystals normally are soldered
in and changing them is a great big
difficult deal.

The design of the HT is beauti
ful - the transmitter is clean - the
receiver superb - actually the receiver
is a lot better than you need. A two
watt hand unit can only transmit so
far and it is frustrating to hear a
repeater many miles further than you
can work with it. Ditto the five watt
model HT-22D. If Motorola would
solve a couple of the simple problems
for us the HT's would be a lot more
popular. We need available service at
ham prices - not $ 15 per hour com
mercial service. We need to be able to
use inexpensive plug in crystals. We
need five or six channels. We need to
use inexpensive batteries. How about
it, Motorola?

.. .W2NSD/7

REPEATERINFD

Long ti me since we last wrote to le t
you know about the F M scene in UK
and the rest of Europe. It also gives
me th e cha nce to than k you fo r the
copies of 73 (unfortu nately postal
delays mean that I on ly received the
May copy today).

Since the IARU meeting last May,
the F M cha nne ls are beg inn ing to get
reall y used on an internati onal basis.
Th e m ain ac t iv ity is between
145.500-145.600 at 25 k Hz steps.

As to the repeaters, I can o nly give
you def inite info o n some .

Belgium - 9 .planned. awaiting li
censes.

Czech - 2 FM 600 kHz spaced
operating 1-8 kHz wide all mo de
t ranslator OK0A. Input 145.1 ± 4
kHz, output 145.7 ± 4 k Hz.

Denma rk - 12 2m & 1 70 cm
operational.

Fin land - 1 2m in Helsin ki th is
summer.

Germany - on 25 May 1973. 22m
RTTY relays. 4 2m 600 k Hz relays.
78 2m 1.6 MH z relays, 24 70 cm
relays.

Norway - NRRL has a plan for 4 6
repeaters, awa it ing licensing.

Sweden - 212m repeater lice nsed
(3 in Stockholm).

Switzerland - 2 2m and 6 70 cm
relays.

United Ki ngdom - still only GB3PI
14 5.1 5/75 until August 11th and then
we will have to wait and see.

Is r ael - 1 o n ly nea r Haifa.
145.1 75/ 145.775.

So t hat is how things are on 11
J une 1973. At th e moment I am
ed iting the first Euro pean repeater
d irectory, deadl ine Ju ly 2nd. I' ll see if
I can get a copy to you on publica
t ion.

Kris Partridge G8AUU
Devon, United Kingdom

CDNGRATS
Today I took my Novice exam and

passed - an d I' m holding every one of
you perso na lly respon si b le! In your
October issue you advert ised a cou rse
given at the Hall of Science in New
York. I enrolled immediate ly. Of
cou rse I won't know my call letters
for a few weeks but I' ll let you know
what it is as soon as my t icket arr ives.
Then I'll really feel like a member of
the 73 family of rad io amateu rs.

Irene Jean Putzer
Brooklyn NY

MANUAL NEEDED

I am ho ping you r readers can help
me. I recently acquired a Deleon
linear Amplifier T21O. I wou ld like
to know whe re I could get a ma nua l
for th is ite m. I have just the ampli fie r
an d wi ll need to bu ild t he power
supply. I also need to know the ty pe
of tubes that it takes. The Deleon
Corporation was located in Palo Alto,
Califo rnia.

Rudolf Birkenkop t DA IRB/WB2XCS
EES PX, Patch Barracks

APO New York 091 3 1

BULLETIN

I am a regular read er of the Repeat
er Bulletin and quite active on 2 meter
FM. I th ink the Bulletin excellent an d
I have always enjoyed the issues of 73
I have p icked off the newsstand so
much, that I th ought it was high time
I subscribed.

B. Robert Benson VE2VW
Montreal, Que.
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"OPERATING ON-THE-AIR
WITH THE ALPHA 77
IS A PURE PLEASURE"
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" IF THE AMATEUR WANTS TO GO FIRST CLASS
IN EVERY SENSE OF THE WORD,

THE ALPHA 77 IS ONE WA Y TO DO IT. "
l asT - March 19731
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Would you believe that there are some of us who remember when 73
Magazine was only 37<1 a copy? (How t ime does fly!)

At the present time our subscriptions are increasing over 1,000 per
month and we're beginning to realize that 1973 is our year (obviously).

In order to further accelerate this trend , we're rolling back the
calendar ... yes, back to 1960 . .. and 37r/. a copy. We realize that we
cannot get rich this way, but who cares when you can make so many
subscribers happy!

Now for a limited time only . .. (until we regain our
senses) you can subscribe to 73 for only 37r/. a copy on a 3-year
subscription. That's only $13.32 for 3 years .

Subscribe NOW and have it end in '76. That's the sp irit !

AMATEUR RADIO
is more fun with

73

Th e regular newsstand cost for 3 years is
$36.00-subscribe Now and save $22.68.

---------------------
DN~wSubscription

o Renewal or extension

D 3 yrs. $13.32

Order Form
73 Magazine

Peterborough NH 03458 USA

01 yr,$6

Name Call _

Address _

City State,__ ZIP _
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SSTV·DXDCWAAS Certificote

Th is Worked AI· Dress up th e shack
most AU Sratescer- with this award for
t ificat e is proof of 2-way slow scan
yo u r h a v i n g ::-::-.::.=.:.....::-_:...-..=.~-= t elevision commu-
worked 49 of the ,. nications with 10
SO states. It is for _ \lV'AAS co untries. Endorse-
tho se who are just ..~ ._- _ . ...~ mentprovisionsfor
unaele to get that - - ~ s e para te bands.
last s ta te con- ~ Dated and signed
firmed. Printed o n \ by Wayne Green ,
goo d paper, 8~ x - ~ Editor and Pub-
I I , da ted and numbered and s. ned by Wayne Green. l isher o f 13 Magazine. Enclose postage for return of

O rdering this cert ifica te is proof enough that you need QSLs. 8 Y.! x I I , ligh t green colo r, dark green printing, S I .
it. Light green, black printing SI

..- "_.rl~/ -,.. :J;~All Mode OX DC -. - :..g
~<;, mH ow many can ~ . •

qualify for this e ~"==
o ne? An award for ~

2-way commu nica- ~
tions with 10 coun-
t r i e s us i n g ~ ft-'l:t:t-Il':r'~-!ftIJ ...

ew-SSS-RITV-ssTV '-_"., " . ~.•__~'I,__ ~~_ ~
modes. Certificate --~- ~

dated and signed ..~~~'1:-" • -- -.1-
by Wayne Green, ,,. . "~, ""
Editor and Pub- , . •
Usher o f 73 Magazine. Enclo se su fficient postage for
return of QSLs. 8Y.l x II , light red color. black
printing, " $ 1.

Understanding
XVl/DM

An unusual cert ifi·
cate - get one and
keep your mate
happy . An award to
th ose who have the
good f ortune o f
ha ving an under
s ta n d ing partner
who appreciates all
goo d things about
amateur radi o
(staying up all night , spending money for rigs, etc.).
Sworn statement a ttest ing to this must be submit ted . 8Y.l
x II , light blue color. dark blue printing _•.. .$ 1

DXDC Certilicete I i!l"1~~"'1" ~~
~~

Available for those r;;;:."
who present proof' ..__ FI,,1:i~J U :::::-l~' "

o f contact (copy o L . l-CIT,~
log) with 10 differ- ~ :.=,=:-_':.=='='='"~"=-- l..

e n t co u n t r ies . exec' <'
A warding this cern- ~ •
fica te rrakes you a '-a ,A;;
member of the OX - ----~ --::;;;;;;;;:: ...
D e c ad e C l u b . - J~
Nu mbered and dat• •T. • •I~ ~
ed a nd personally ,..~;;.;;/
signed by Way ne Green, Editor and Publisher o f 73
Magazine . Printed o n good paper, light purple color,
black printing, 8Y.! x Il , suit able fo r framing $ I.

.~---
RRCC Certifi<ate ,c .~

T hi s Re al Rag .~ . mt:l.i, +I:_i-~.
Chewers cert ifica te ~, =' ~ UUIJ... ~
is awa

r
""d r0nlY for t l ~_ _.; ~ ~

the eat a a non- :1 ='::':'''''=-~~~=":.":;''". 'r;'_ .

sto p QSO for a RRCC ~ ~
p e d od exceeding .., Ill. •
six hours wit h no ~ _. -- . ~
time out fo r any ' - .-~ - ~

thing. Order must . --- j ~
b e acco m panied A ~1l· ' ~"f~ "::
w ith d ate /tim e ~ . .'
(GMT ) of start/end o f con tact, stat ion contacted , and
your call. Signed by Wayne Green. Light orange color,
bla ck print ing $ 1

RITV·DXDC
Frame and hang
this o ne above you r
machine. An opera
ting awa rd for those
who have submit
ted proo f o f 2·way
teletype communi
cations with 10
cou ntries. Endorse
ment provisions fo r
d ifferent bands.
Dated and signed by Wayne Green, Editor and Publisher
of 73 Magazine. Enclose postage for return o f QSLs. 8Y.l
x I I , light blue color, black printing, _ $1

CHC Certificate I.,,'0
Presented to those
who submit a swom e
s tatement that they '
h ave never received ,;
a certificate for ra
dio operat ing and if

they ever receive ~~~~~
one, they will hate - ------
it. This certificate
shou ld be yo ur first ..~
before you acci
dentally d o something and receive a certificate for it .
This a ttests 10 you r membership in the Cert ificate Haten
Oub. light purple , black printing, 8Y.! x II 51



Fasci nati ng World of Radio Commu nications $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

Name _

Call _

$ enclosed

Books wanted:

Address _

Zip _

•City _

State _

73 Magazine, Peterborough NH 03458 USA
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The following circuits have appeared in the referenced boohs, m agaz ine s . application notes, e tc .

Wh ile we try t o reproduce all of t h e information tha t should b e needed by an e xperienced cons tructor,
readers ma y wan t to avail themselves of tile original sou rces {o r peace of mind.

Readers are requested to pass along any interesting e irellits th at t he y discover in sources o ther than
U.S. ham m agazines. Circuits should be orien te d toward am ate u r radio an d experimen tat ion ra ther
th a n in d u st rial or computer technology. Subm it circui t w i th all p a rts values on it, a very brief
explanation of the circuit and any additional p arts informa tion requ ired, give th e source and a no te of
permission to reprint from t he copyright h o lder , i f any, an d t he reward for a published c ircu i t w ill be a
choice of a 73 booll, Se.ld your circui ts to 73 Circuits Page, 73 Magaz ine, Pe terborough N H 03458.

r , 8
7 .••

\ 1.001

4~ 1/2

I I

7 a
UL914 1/2

~UL914• s TI4

t"~.±J , On
220' I'V

UL914
BOTTOMVIEW

ca

..
S.lk

SI-A
•

f ..
~ ''-- - -

c

Although this capacitance meter will no t measure
ele'~troJytic cepecitote, it will measure any other
type from zero to 0.1 pF with reasonable accuracy.
On the lower end 4 pF can be read accurately and
2 pF easily estimated. Transistors Q1 and Q2 are
2N168, 2N 1605, 2N2926, S K3011 or HEP-54; the
meter is a 0- 50 microampere unit and th e ran ge
switch a Cen trala b PAI021.
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A mike or phono amp usin g th e UL91 4. Since the
power requirements are minimal this is a good
circui t to mount righ t in the microphone case
alon g wi th two tiny batteries. Thanks to K5ITE.

An Ie tachometer that is adaptable, by changing
CI, to dif ferent rpm rates. In the even t there is no
other tachome ter handy wi th which to calibrate
the unit, temporarily disconnec t the three compo
nen ts at the cathode of the I N91 4 and connect it
to a signal genera tor through a 5.6k r esiston From
"Ha ndboo k of IC Circuit Projec ts, " by Tab Books.

5-10 MHz VFO or 4 0 m eter QRP transmitter; an
idea for th ose backwoods h ikes. Courtesy Mo torola
HMA36, IC Projects for Amateurs.
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Features tubular construc
tion for really big antenna
loads. Up to 100 feet.
Free-standing, with motors
to ra ise and lower.

Very popular. low Cost.
Holds Tri-Band antennas.
Eight models - all support 7
square feet of antenna
at lull height in 70 mph
winds. Guyed.

Self-support ing when
attached at f irst section 
will hold normal Tri-Band
beam. Six models.

,i·Ex
TOWER
CORPORATION
7182 Rasmussen Ave.
Visa lia. Cali f. 93277

A 'W' brace motorized tower.
Holds large antenna loads
up to 70 leet high.
Super buy.

An aerodynamic tower
designed to hold 9 square
feet in a 50 mph wind. Six
models at different heights.

Start with Top-of-the-Line
Tri -Ex Towers. At basic
prices. Write today, for your
best buy.

Now you can afford the best!
Free-standing or guyed.
Tri-Ex Towers stress quality.
All towers are hot dipped
galvanized alter fabri cation
for longer life. Each
series is specifically engi
neered to HAM operator
requirements.

MW Series

THD Series

TM Series

LM Series

W Series
,

Ii•

•

I

•

•

-

•••,..,
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NOW;
Top-ofthe-Line
Tri-Ex Towers

for HAM operators
at basic prices!
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260 Commercial duty 1/4 wave, claw mounted
roof top whip. Precision tunable to any dis
crete frequency 108 thru 470 MHz. 17-7 ph
stainless steel wh ip.

There's nothing half-way about the new Hy
Gain REPEATER LINE,

Designed for the man who demands profes
sional standards in 2 meter mobile equipment,
the REPEATER LINE is the 2 meter HAM's
dream come true. It's got everything you need
for top performance . . . toughness, efficiency
and the muscle to gain access to distant re
peaters with ease. Reaches morestations, fixed
or mobile, direct, without a repeater.

The right antennas for the new FM transceivers
... or any 2 meter mobile rig .

Rugged, high riding mobiles. Ready to go
where you go, take what you dish out ... and
deliver every bit of performance your rig is
capable of.

Go all the way into
,

260

261 261 Same as above. Furnished complete with
18' of coax and connector.

262 Rugged, magnetic mount whip. 108 thru
1 470 MHz. Great for temporary or semi-perma

nent no-hold installation. Holds secure to 100
mph. Complete with coax and connector. Base
matching coil for 52 ohm match. 17-7 ph stain
less steel whip.

262

For the most powerful antennas under the sun
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263

269

264

from

2 meter mobile! with

265 Special magnetic mount. 3 db gain. Per
formance equal to permanent mounts. Holds
at 90 mph plus. 12' of coax and connector.
Base matching coil for 52 ohm match. 17-7 ph
stainless steel whip. DC ground.

264 High efficiency, vertically polarized omni
directional roof top wh ip. 3 db gain. Perfect 52
ohm match provided by base matching coil
with DC ground.Coax and connector furnished.

263 Special no-hole trunk lip mount. 3 db
gain. 130 thru 174 MHz. 5/8 wave. Complete
with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stain
less steel whip.

WRITE FOR DETAILS

269 Rugged, durable, continuously loaded
flexible VHF antenna for portables and walkie
talkies. Completely insulated with special
vinyl coat ing. Bends at all angles without
breaking or cracking finish. Cannot be acci
dentally shorted out. Furnished with 5/16-32
base. Fits Motorola HT; Johnson ; RCA Per
sonalfone; Federal Sign & Signal: and certain
KAAR, Aerotron, Comco and Renco units.

Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ELECTRONICS CORPORATION
BOX 5407- GF LINCOLN, NEBRASKA 68505
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6 METERS is better than ever. With several new 6 meter FM rigs
on the air there is plenty of activity.

6 METE RS. Where else do you find wide coverage repeaters and
still have the ability to work real DX?

6 METERS. Join the growing number of hams who enjoy activity
on one of our most exciting bands.

6 METERS. NO MATTER WHAT FM RIG YOU ARE NOW
USING, from old Motorola & GE units up to the new Regency
HR6, YOU TOO CAN RUN HIGH POWER. The JM Communica
tions 6100 will deliver over 100 watts.

• (Up to 150 watts)

100 WATTS-6 METER FM AMPLIFIER
MODEL 6100 • WI RED/TESTED/READY TO USE

.52 to 54 MHz

• 15 to 35 Watts Input
• 100 to 150 Watts Output
• Solid State Antenna Switch (no relays)
• Automatic Tf R Switching
• Built-in Harmonic Filter
• 13.6 Volts flO to 15 Amps
• .5 dB Typical Loss on Receive

• Employs ruggedized
transistors for maximum
reliability

• Extra large heat sink
for operation under
severe conditions

• Complete with RF and
DC cables

$199.95
California residents add

5%sales tax.

JM Communications
101Y2 Washington St.
Venice,CA 90291
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EICITING NEW PRODUCTS

VHF FREQUENCY
STANDARD - FMS·5
Cal . rec e ive and t ra nsm it
c ry stal s in 10, 6 . 2 a nd l ~ a

m eter FM band s . Mark ers
for a ll FM c h a n n e ls . C heck
dev ia tion . Preci sio n 12
MHz c r y sta l. No u nwa n ted
ma rk e rs. Osc . a nd output
buffered. S h . wt . 2 Ibs .
( Le ss Batteries) .. $44 .50
Kit . . $37.50

TONE DECODER
Versat ile single/dual tor»,
decoder . PLL c irc ui t r y for
ex Ireme slability . 1 amp
Output relay c a n be reset
automat ically or manually .
Mo nitor position . Ad Jus
teore sensitivity . I n te r n a l
strap setect s single or dual
t o n e operatio n .
TD-2 K Ki t $3 1.95
T D-2 W ire d .. : $39.95

REPEATERID
H ighl y st a ble c sc ilia tor fo r
auto matic tim in g . AC or
DC operatio n . R O M oro.
v ides for more than 25
c h a r ac t e r s. more than
n ecessary for DC " a n y
c a ll" RPT. AU X is eu to
mat ically added to ID if
desired w h e n main power
is tost . Toneburst opera
tion available .
ID·101 K Ki t ... .. $49.95
10.101 Wired/Tested

$69.95

10.101 R assem bled in 1%"
rac k cabinet • .. . $ 109.00

.'. .' .
~~-o~

r - -
-~"

TOUCH-TONE D E CODER
A highly relia b le twelve
digit d e c oder wit h in p u t
protection, a nd PL L cir
cuitry for ext remely stab le
operation . H ea vy d u t y o ut
put re lay s, small size, plug
m circuit board . All these
major feature s at a n UN
BEATA BLE price.
TTD-12K Kit • •• . $89.50
TTD-12 Wired. _.1129.50

AUTO·PATCH CONSOLE
This mobile or h o m e con
sole includes all the fea 
tures you need fo r com
plete auto -patch operation.
A Touch -Tone Pad: an
a utomatic d ia ler fo r se n d
ina: o ne access code p lus
five Touch-Tone p hone
n u mb ers; a single/dual tone
b urst encoder adiusted to
your choice of frequency
above 500 Hz , and a built
in mo tor . Complete PTT
operation with one second
trall$mitter hold.
A PC-4K Kit • . . . . . $84.50
A PC-4A Wired .. • • $98.50

........-._.....

_.. ....._--

TOUC H-TON E PAD
In less than 15 minutes
you ca n convert your por-
tabl e tr an sc e iver t o T o uch
T one ooeratio n.
TTP Assem bled ... $44.50
TTP Ki t . • . .• •.• . $34.50

PAD·PULSER
Now you can also obtain
pulsed operation from
your Touch Tone Pad .
C o nv e rt Touc h -Tone fre 
quencies to decima l pu lses
a t 2805 Hertz with just a
fli p o f t he switc h. Opt io n
c a n b e added to T T P ·2 /K .
TT D -4 / K a nd APC·4/K .
PP·1 2K Kit .. . •. • $22.95
PP·1 2Wired . ... • $29.95

5-year guarantees. Send for Catalog

-

Data Engineering. Inc. 5554 Port Royal Road

Ravensworth Industnal Park . Spnngfreld VA 221 S I
Phone: 703-3 21· 7171

TONE ENCODER
Eight pre-adjusted tones.
Duration and Output ad 
justable, PLL circuitry for
extreme stability . Choice
of continuous or tone
burst operation. Tone
burst operatio n requires n o
batteries. Easy to instal l.
I n c lud e s thre e special
sin gle or d u al to nes.
TE8·K Ki t . • • • •• . $31.95
Wired . . •.. . . ... $39.95

, -

2·METER PREAMP
2 0 dB Gain, 2.5 N. F .• 12V
dc, Size 'l " x 1%" )( Ya" ,
D iod e protected MOSFET.
9 0-day gu ara n t ee . S h. w t. 4
o z . M ajo r Componen ts
Separately S hielded .
Kit $9.50
Wired .' $12.50

TOUCH·TONE DIALER
The electronic touc h -tone
dialer for home and car.
It's safer a nd mo re ac cu 
rate t o use than a pad.
Memory includes Access
C o d e p lus five p ho ne num
bers. Numbers easily up 
dated. Bu ilt -in mo nitor .
Complete PTT operation
with t ra nsmitte r h old.
TTD-4 K
. • . . • . . . WIRED .$59.00
Kit ..• • • •• • .•.. .$49.00
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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 tubing.

231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28'. VSWR 1.5:1 52 ohm
feedpoint. Extra - strength heavy
wall commercial aluminum tubinq.

267

the

2 Meter Fixed Station

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.

23t

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 aln
Antennaswith real PUNCHI

340 3 element high perfor
mance beam. 9 db gain. Co-
axial balun. Special VHF
Beta Match configuration.
Unidirect ional pattern .
VSWR 1.5:1. 52 ohm imped-
ance. Heavy gauge alumi-
num tubing and tough alumi-
num rod construction.

P. O. Box 5407· GF Lincoln. Nebraska 68505

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN ELECTRONICS CORPORATION

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.

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubing; radials of solid alumi
num rod. VSWR less than 1.5:1. All steel
parts iridite treated. Accepts PL-259.
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Compare our p

CHECK THESE VALUES... Two Meter Fans please note:
General Electr ic Transistorized Progress line (TPl)

Solid State receiver, exciter and power supp ly, fully narrowbanded,
complete with mike, speaker, and cables.

Model TE63 JA6 50 walls output. . . . . . . . . . . . . . .. only S165.00
Model TE53 JA6 30 walls output only $155.00

(Channel Guard avai lable for the above radios only $15.00)

SPECIAL OF THE MONTH
Motoro la T43GGV 30 watts output o n two meters, with accessories

August o nly Special Price. . . . $70.00

RCA Table Top Base Stations CSC·25: 25 walls out , very clean,
only S75.00

450·470 Me
General Electric MA/E·42. 15 watts output, less accessories,

August only Special Price S40.00
RCA CMU·15 15 walls ou tput, less accessories S35.00

Handsets, with t ransistor p ream p postpaid $6.00
Mikes, with transistor preamp postpaid $4.50
Handset hangers , with bui lt -i n switch postpaid 51 .50

PREVIEW OF COMING E VENTS 450-470 Motracs
Our suppl ier has not ified us that we will sho rt ly rece ive a quanti ty of
Motorola Motracs, Model U54HHT. We are ta king adva nce orde rs fo r
shipment in early September. Crysta ls and private line reeds will not
be included.

35 watts output , narrowbanded, 2 freq uency t ransmit
and receive, Private Line and standa rd squelch,

All accessories included. . . . ONLY S275 .00 each

DuPage FM , Inc.
P.O. Box 1
Lombard, III, 60148
312-627-3540

Send checks or money order to :

Send your check now. We will hold it until we sh ip the radio to you.
These units are so good that we guarantee tha t if th e radio does not
operate , you can retu rn it within fi ve days after the receip t and we
wi ll exchange it for another.

Terms: All equ ipme nt sold as is. If not satisfied return for exchange or refund
within five days of rece ipt, shipping cha rges prepaid. Illinois res ide nts add 5% for
sales tax.
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All distributors offer basically identical equipment for sale . Some advertise package deals,
big trade-ins, financing with easy terms... .each asking for your business in his own way. How
do we at Juga Electronics entice you to deal with us?

First, being Amateurs. we realize that when the decision is made to purchase a major item
or a new accessory . you wish you had it "yesterday:' We always try to ship your order the
day it reaches us. Whoever takes the order follows it through packing, addressing, billing and
shipping so that it doesn't get delayed by paperwork. In the event we're out of stock, we
have telex links with all but two or three suppliers, and will have them drop-ship to you the
same day .

Second, if you tell us it's OK. we prefer to open and thoroughly check your gear before
shipping. Nothing is more frustrating than getting a new rig which doesn't work! When that
happens, it's a real headache for us, and we don't like headaches, so we much prefer to take
this little added precaution... .and it is that much more assurance to you of receiving a rig in
really tip-top shape.

Third, if you should have a problem we handle it just as fast as humanly possible, and to
your complete satisfaction. We try to answer all letters the day they arrive , whether orders,
questions, or problems. We'll also give you honest answers to questions about gear you're
considering....we don't want you to buy something you won't be happy with, as that is just
going to be another headache for us.

Of course we offer financing through General Eleetric Credit Corp., with 10% down and up
to three years to pay the balance. We accept your Bankamericard and Ma$tercharge. Our
phone is answered automatically during the time we're closed so you can phone in your or
der at night when rates are low. We stock equipment by Drake, DyComm, Galaxy, Hetti

crafters, Kenwood, SBE, Standard, Swan, Regency, Ten-Tee, Tempo and Vaesu, along with
a full line of accessories, parts, and used equipment. In short, we offer almost everything our
competitors do, plus the service described above. Our goal is quality, not quantity. We don't
operate on a 10% profit margin. but we are competitive....we can't provide the service we
want associated with the Juge name, on 10% profit. We're finding that more and more
Amateurs are becoming more interested in really good service than they are in an extra ten
dollar saving on a trade. We hope you'll write us, and try our service on your next purchase.
We think you'll be pleasantly surprised!

ED JUGE ELECTRONICS~ INC.
3850 SOUT H FREEWA Y FT. WORTH, TE XAS 76110

Phone: (8 171 9 26-52 21

AUGUST 1973

Tel ex 75-8329 Ho urs : 9 :00- 5 :30 Tues. thru Sat.
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,-ISII .31 " .'" .'"'lSI ." " ." ."'IoU " .J2 .JIl .'""51 .3 1 .32 .m ."H~'1 .:1 1 -" .311 ."71M. ..11 .3 2 .au ."'I,HlI ." .tJ .-111 ..11

H72 . 11l ..18 .3~ .,H
747.1 .~ 2 .I'J .'" .c
'IHI " " .'" .Il
H1S .8 11 ." .12 .1,8
'11,~ ..~/I ." .sa ."1 11\11 '" ." ." ...
7111: 1.111 ,."' '00 ss
'''' 1,12 'M !.56 ,."
1\11:1 ,." l.S1 1.-11 l.l1
,~ M . $'1 ." "
'I1'lIJ .es ... .15 .rc
11'11 '" 1.11 1.3\ 1.27

"'1 as .. .n . ' 0
B 93 ., .. .rs .111
H~I ", 1.2'" ,.'" I.U
H~ 1.31 1.21> '''' I.U
,,~ U, 1.26 ,.'" I.U
'1 1100 ,.. 1.'0 ' .00 ,,,
,Ul» ,' 0 ., ... ..
,UlIS ., 0 ., ... ..
'4101 -" -" ." "HI 1 1 ... ." ." "'liZ: .11 •71 .00 ..
,1I :zJ ,.'" ,.'" I. 10 ' .00
,IIU 1.73 ' .00 l.S7 ' 00
'I~IU ,,, o.u '" ,.'"
HUll <00 ,., 1.70 1.3S
'Il lSl 1.30 m 1.18 1.1:
711 $3 1.'10 U O ' .00 ,.w
, 4 1S1 w m '" 2.0S

74I S ~ ' " 1.19 J.42 J.n
11156 1.1l> 1.39 l.lJ 1.2.\
HI H U 6 ,W 1.39 1.31
'I~ISH l.S1> ,.w 1.3'l 1.31
HI f>l' 2.20 "" l.UII 1.'Jl1
H16[ 2.2ll :UlI :.1111 1.911
HI~2 2.211 :t ill :tIKI 1.911
HI~.l 2.211 :tw 2.1111 I.91J
71161 2.20 2.111 :to\1 1.911
Hlf>h 2,;!O U, 2.llJ 2.lIli
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AT FRECK RADIO, YOUR EQUIPMENT
NEEDS ARE IN GOOD HANDS

Fo r the past 45 years, FRECK has striven to offer the most complete and widest variety of
Amateur Radio equipment and accessories available. Let us give you a hand today for the
equipment or parts you might need. Our fast delivery and efficient inventory system guarantee
vou the finest service possible.
Our experienced staff is ready to answer any questions necessary to aid you in making th e right
choice. Remem ber, we want to make sure you are happy with your purchase - that 's why
everything you buy at Freck's is guaranteed .
To get the most for your dollar, and fastest service too, it pays to check with F RECK FIRST!

- H.S. "Sandy" Jackson

FRECK RADIO & SUPPLY
COMPANY. INC.

38-40 Biltmore Avenue P.O. Box 7281
Asheville NC 28807 Phone : (704) 254-9551
OPEN MONDAY THROUGH FRIDAY 8:30-5:30
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•••••
• 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
Wired and Tested

$49.95

•

$39.95 complete kit

NEW - 10 CHANNEL SCANNER $14.95
lesscrystal deck

works on any receiver

NEW - 10 CHANNEL CRYSTAL DECK $ 6.95
with diode switching

Also available:
• RX-1 144/220 A $59.95
• RX -1 144/220 F w/Ceramic filter $65.95
• RX-1 144/220 C 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-8005 H 60-90 Watt Amp 5 Watts in $159.95
• PA-8020 H 60-90 Watt Amp 25 Watts in $129.95

VHF ENGINEERING
320 Water Street POB 1921

BINGHAMTON NEW YORK 13902

114 73 MAGAZINE

•



communIcanons
Has a WHOLE WAREHOUSE FULL -------

of FM Radio BARGAINS.
Here are a few examples:

MOTOROLA T53GKT 60W 150M Hz 2Freq T-Power 15" Housing Single
Tone with accessories Very Clean $149

MOTOROLA X53GKT Same as above with Two Xmtr strips in 20" Housing
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .S149

KELVIN HUGHES Model 822 l OW 10 Channel 150MHz VHF Marine Unit
all So lid State New as-is less xtals & antenna. These units can be very
easily put on TWO METERS $149

G.E. MC 306 450-470MHz 6/12V 15Watt Mobile less accessories $ 25
MOTOROLA T41 G 40-50M Hz 30W 6 / 12V Mobile With accessories . .$ 49
MANN COMMUNICATIONS 235 MAH Ni ckel Cadmium Battery for Cook

or Motoro la Pagers $ 7
Ten or more, Each $ 6

Write for our FREE Catalog!

ann COMMUNICATIONS & ElECTRONICS, INC.

28710 Can w o od Road
Drawer M Agou ra CA 91301
(213) 889-6666

AUGUST 1973

2837 North 24th Street
Phoenix, Ariz 85008
(602) 955-4570
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SB-144
12 ch l O W

~
$239.00

HR-6
6 meter 25W

$239.00

HR·212
12 ch 20 watt

$259.00

All 2 meter x tats
in stock _. . Bomar 3.95

We stock Hy-Gain
Antenna Specialists; Hustler
and Cush Craft.

ISSEI
SB-450

12 ch l OW
450 MC

~ $350.00

••

EC·175
175 MC counter

$450.00

AR-2
80W 2 meter amp.

$119.00

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

""'" ':: 'k ' ., ~, ~.~ a "":" -:f,~'I,.":'''''~;_ ....i... \ ~, '\. P'':;_;' :~.·>G · ,;."r ' · .~ · ~~ -:~:t- ~.

826MA SRC14 ,\
12 ch 10 watts 24 ch 10 watt ,.

$~ SCARPT-1A base unit

$350.00 2 meter RPT ~
~ $579.95 $529.00

FM27B

~5
$430.00

HR·2B NEW
12 ch xmt-rcv

15W min

$229.00

HR·220 NEW
12 ch 20W 220 MC

$239.00

146A
2 meter walkie '

$~ $255.00

SR815TH
25W 12 ch

~ $499.95

•
:;

"•".

FM-21 220 MC $~
$280.00 with BBL-220 ~

Si~~ ',. 0;;""-~, .;..... . ~:=.. ~ ,._..~~. " : .I.t. .~I", >'4 .' .::. ,,~ _ :.:! "'~ t ";Y i- ..;~ . 41"...'\....: ·.~.L;._ '0 . . ' ~. .• _ · ,9 ,r. _ " ',,
" with each Regency rig you purchase, ., you receive 4 FREE CRYSTALS of your choice! >.. "

~ ~P , ;:
'=

~~~

..:
"",,
~
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"INTRODUCTORY PRICES"
SC 250 8 DIGIT COUNTER with built in prescaler, and p.s, good up to
approx. 250 MHz. Fully assembled and tested board, only $165.

Send for data.

PEMCO ELECTRONICS
Inc. MANUFACTURING

42218th si., N.E., Salem, Ore. 97301, (503) 585-1641

If
you

19l!! ~~~:i~:~~f building
because of circuit board
layout; you have no problems
...... just send a schematic to PEMCO
and we will design and build your circuit
board to your specs using high quality Gl0-FR4
2 oz. copper and tin plated for long resistance to ox idation.

-'or
_:~'-'

,.B'i"i
.:"~ '.
,~,~.~

::Itf ox -}
il:· _-. o,:;'~ :'\ ft~.:_ ,._",

'~l4P ST·5 BOARD ONL Y $ 5.25 ~;f~!~~

ST·5 KIT OF ELECTRONIC PARTS $ 47.50 Aill
ST·5A BOARD ONL Y $ 5.25 q
ST·5A KIT OF ELECTRONIC PARTS $ 54.00
ST·6 BOARD ONL Y (These are the 8 original by W6FFC) $ 18.00
ST·6 KIT OF ELECTRONIC PARTS $128.50

lI1@i\"1' MO.D. KIT FOR UPDAT ING T HE ST.5 TO T HE ST 5A $ 9.00
41

;;
d. AK 1 BOARD ONLY $ 3.25 M •• •.•

i!~A AK·1 KIT OF ELECTRONIC PARTS ( Same size as those in th e ST·6j $ 20.00 G£;\1;
, tV -::::~i :::<Y:;

., PEMCO MODEL 50A FREOUENCY COUNTER SEMI·KIT $125.00 •. g• • •

Th is is a fu lly assembled and tested board wit h bu ilt-in power supply, ca binet, etc. ;-<

Write for detai Is.
You must sup ply the cabinet , A.C . co rd , m e te r, switches, e tc . on all kits except where noted
o th e rwise. (All prices a re postage p aid - we pay shi ppi ng.!

~
We wI! do most any printed ci rcu i t b oard for indiv idua ls o r p roto types . If requ ired we w ill also .

, . do the layout of the boards. All our boards are G-10 glass-epoxy solder plated and come drilled . :.H{
tl1t~ onl y . At present time we can d o o nly single sided . All compo nent parts u~ed i!1 .ou r k i ts are new 't&1:

I« (:j manufacturers stock . We Do Not Use Any Used or Surp lus Parts. All mqumes are an swe red KNT?
'~"'*-' promp tl y :~":"~;::;,$ ;
"t:· • t:~~@

1
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NEW and SURPLUS ELECTRONICS FOR THE HAM
and EXPERIMENTER

•

WAHL

$ 19 95

4 9 5

lOOOH lt16

T.. o.c..- ..__.. _ ... __ ..__ ...... ,._"'.. T" ,,--- ..... "'---_...-" ....__ ..- ,...---

"DIP CLlP,"oIC TEST CUP

FO«' .sO~ 16 OU....._I N_U ..E PAtIlAGU

COMPLU f LY PORTAlIlf

HUll IN $ UCOND$

SOlDfR, UP TO 15D JOINTS
Of! MOllE PE R CHARGE

IIf- CHAROn Al/I' OIUoTICAU 'f'
1111 '" OWN ITA_

ltO At: LU.....se 011 INOUCIO
CUlUlI NT TO OAMAGI DtUCATl
KlC'T'IIOIillC co-oNfNTa-

Greatest advance
in soldering since
electricity••.

ri:~ffl-~-" ---'r-- "'CT'O"'C.

COMPl.£Tt WITH RECHARGING STAND. rlNt TIP AND
INSTRUCTION IlOOKLn

12.95

I

.....:/ 1('".- 5 VDC
,:- 3/4 AMP

POWER
S UPPLY

KIT

MODEL RW-Oll3S conU"nl S6 .7.... IMS _ I_,lcll". ,n(:ludlnQ
key I""., diode lneoded Into EBCDIC.

HAS INTtRNAL CURJU:HT UMIT. THtR~ SHUTDOWN, AND '
SME-AJtU COMPENSATION.

MODEL SW-IOf>l9 contalna 61 I . SW l l Solld-State I wlldlu
lncllldlnQ key lops, ROM enc<:<led IntO [&CDIC .

USts Tlit lATEST stAtt-or-THE-o\lIT TtultE TUNItu.L RtGULUOII:
CIRCUl11tv.

$50 QQ

MICRO SWITCH

A L PHA - NUMER IC

KEYBOARD

SIZE'

3 .SS· X 6 .20' )( 2 . 12 "

,
'Ill<

$9 3 0

I"'WI II I

] tiPOWER STRIPSCREST WITH: rusr , SWITCH. AND LAMP

four dlQ' tlllctronlc cloek lS I eln.ul ! In 4 0 p i n DIP.
o.llqne<! lor dlll"t output 10 l.Jquld CrYIllI D'spilly .
Inle rna l opllons IncJyde: I\le rm, Snooze, Seconds
DlIplev. Rue t, e nd H ho ..... o pe,ellon.

$14~

MOS DIGITAL
CLOCK CHIP

".
' "I ."".......••••.....
••
'"".0 .....

....'".n"..-

T, •
.l .......

I- - -----.----=

",.'" .. ...
I'''' • • ~ • 'v. """" '" " _• • >0; , • ' ......10 .... ,"" .' _1\o, . J·... . ,... _
", • " , • ' 0 _'''''" ..... -. -." .". .. -_ "_,,_,,,"0--..... --_ ...... ...-. ,.. -0-'_"" .>_"_
~''' _''a_''''''''_' .)'a .' .... '..-..._.".., '..-,,--,,'.. _...._1>'"
" 'IS • I lIS _ ,. ,,.

"I'
,.
"t"
"0".....
"'. '•'.-0'....,

0 10• •
"00" ... 0"'"

Deluxe Electronic
Equipment Enclosures

nvntiL . 1,. 11:11 ~ &0 . 1Jl/I~ • 10, OI'!:tII ~ 90

O1_I'i" 9~ CllooI.1 9100 _1th P"" nn.r!

Dvu:ll510l1 P\l IC ~

MODEL " ' '" " ' '" , . 2. ,~" ,~w

90,.. U , ~ I . ' 7 1 . 172 1.7. tl. 2' , ,~ I • ~ ,

91~V: ,~ ' ,00 1 . 1?2 2. '7 i . 'O a.te I •9'

91,.. U ," ' ,00 1 •1?l ' . }7 i . ~O l .l l , , ~

92~U ," , , 00 , • l?l ~ . '7 ~ . ~ , 2 .25 e.oe
,"'"U ,,~ ',00 I . 1'50 ,." l." 2 ." 2. }}

9~~D ," ,,~ I • 1?l '.9' l.G' 2 . " 2 .2'

~u ,,~ " se , .1)0 G.81 }." 2.89 2.G1

tJI!IlJI DIlDglliOG Pl;PUCE III IITII rlL?D COIDR COPt ,

NOBEX 0
aIpha-numericL.::.JL.:..J=-"-l.::.J..::.J.::..L:::..L:::.J
display bezels

OTHER DISTRIBUTOR LINES: IES~~[£]

.TAB BOOKS 'WM'U'"'"
LUN/NETI[ 5 J.lmu {ifeiJmllie (}JIIIfJfl1I1j• = WAHL BU~';;;;-~,O , INC,

KA ELECTRON IC SALES
13'2 SLOCUM STRIEET O ALL A S. TEJo<AS 7=07

(2'41747-3230
7 47· '662

WRITE FOR FREE CATALOG.

ViSIT OUR STORE SATURDAY FROM
lOAM to 4PM . LOCATED OFF STEM- ~
MONS FREEWAY NEAR OAKLAWN. t_
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LIGHT EMITTING DIODES 3/$1 .00
R u b y r ed . go ld plated leads . Wi tn m e rcu ry cell
for Insta n t test ing .

Oil CAPS 16 MFD 5000 VOLT
Ra re lind . $ 9 .00 each 3 .525.00

NOISE ACTUATED SWITCH S1.35
S Olid stat e norse actuated swlt... h t u ll y wif ed .
mcruues mike pIck -up. ampl tfle r . Se R SWitc h ,
Actuates by noise or wh istle . Usefu l fo r bu rg lar
a larms . lamp ligh ter . etc . 15 11 range.

H.H. SCOTT MULT1PLEX
Solid state b ra nd new mu ltip lex modu le w i
sc hematic . Po ssib ili t y of co nv e rs io n of various
m ono sets t o stereo . $ 3 .00 eac h 10 fo r $25 ,00

$1.008797t

ZM 1000 N eon $1 .75

GE Y 4075 25V MIn ia t u re

$1 75

GE Y 1938 24V Standa rd

SUS
RAY C K 190 5 Standard

$1 .75

MAN·J 1.7V Miniature
$3.50 n. 10/$30

GIANT ALPHA NUMERIC

N umitron 5V 7 ·Segment
~_ _ ~S l im li ne o r R egu lar $2.50 ea .

I-"'~~~~~-=- --"-=::.::......t

Alpha-numeric keyboards. Excellent to new in co nd it io n. Styles may vary sligh t ly
from picture. Two models available. o ne with A SCII encoder in base $55.00 postpaid
10 the U .S. Keybo ard with no encoder in base $35.00 postpaid in U .S.

KEY BOARDS
$35.00 & $55.00

Postage extra on above. MESHNA PO Bx 62 E. lynn Mass. 01904

7 SEGMENT LED

URC-11 WALKY TALKY
243 Me 2 way radio, hand held,
m easures 3x4 inches. Used for
survival in downed airc raft . M ay
be converted f or ot her frequen
cies. URC-11 $ 15 each o r 3 for
........ . ............ $40.00

GIANT 7 SEGMENT
As above o nly this one is the giant d isplay
13/16 inc hes hgt o f character . First t ime
of fe red and as far as we know. o ffe red nowhere
else. Th is o ne is quite an atten t ion getter. Als o
available in th is giant display nu me ral "one"
w i th " plus" and " m inus" sign. Again , these are
rejects. Giant disp lay $1 .50 each 12 for $15.00

Hobby craft due to being factory rejects. Most
have a segment or dec imal inope rative . Still a
great "buy" for the experimenter. Wha t an
u nusual t ie cli p y ou can ma ke with p oc ket
battery .. . demo d isplays. etc . In many appti
cations you d on' t need full 7 segments . $1.00
each or $10 the d ozen . 0.333 inches high
charac te r .

Brand new GE transformer, 25 amp
fullwave bridge. Output approxi mately
15 volts up to 15 amps. Ideal battery
charger or DC source for general use.
With instructions, assembled in minutes.
PK-4 $7.50

RCA MEMORY STACK 32x32x9
3 rd generatio n . ul t ra comp act . Measu res 1 x4
1/4 x 7 . B ra nd new. $ 50.00 3 for $ 125.00

15 AMP BATTERY CHARGER

12VDC 3 AMP POWER KIT $5.00
Just right for powering car tape deck, CB
sets, car radio, etc. from regular house
current. We furnish parts - transformer,
silicon bridge, filtering caps, directions.
All new parts. order # KT·3 at $5.00 ea or
6 for $25 .00

CORE STACK
Late m o del memory stacks, unused ,
1Kx9 " ". " " $35.00
2Kx9 50.00
8K 4 bit v -pla ne _ 40.00
16K 4 bit Y -ptane 60.00
147K stack . . • ... . ..... 10

••
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The NEW Excello Six Meter
Transmitter is the FINEST
TRANSMITTER in the VHF
field today!

Now you can QSa all over
your local community with
the NEW Excello Two Meter
AM Phone Transmitter!

95$

Tub! Comphment
6HA80sc-Mull .
6CXB Fmal Amp.
GAOS Modulator
12A X1 Speech Am p_

Either Fixed Mobile or Portable. enough
po we r to OSO yet No TVI . Un it Small and
Compact. enclosed in a perforated steel case to
prevent T V I a nd feedback.

Net Price to Amateurs
Complete with Tubes
Less Powe r Supply
$9.95 Solid State

• Base Station
• Mobile
• Aircraft
• Boats

95

EXCELLO EX20S
Dealer Inqu iries Invited

Tube Complrmenl
GUB OS C
2E26 Fmal
Il AX1 Speech Amp.
6805 Modulator

All circui ts are st ressed to the fu ll est output
to give Full Drive to the ne xt s tage and f ina l
output .

Modulation is pure a nd fu ll using th e Finest
American Parts a nd American Labor . Shielding
is used between each stage.

Net Price to Amateurs
Complete with Tubes
Less Power SupplV
$9.95 Solid State

• Base Station
• Mobile
• Aircraft
• Boats

"c

rn-o
f-

~
" p:;-• rn

0 - 0
0 z (/) Z
f- - oil

" ~"0. " > "0
s: ~ - 0- :;;(/) (/) U

cc

•..,-,
£.J1.-----.:..~:...

Tube Comphmenl
516] OSC
616 FlIlal Amp_
I 40 Mele. COli
I 80 Metel COil

The New Excell o N ovice CW Transmitter
puts o u t a Fine CW Signal o n the air. The unit
is Small a nd Compact a nd Complete with
Built-in Power Supply. Tubes, less cry stals and

key . $
Net Price to Amateurs 95

Complete F.O.B. N.V.

See Your Dealer

1ill@WTI@~=@W
80·40 METER

The NEW Excello CW Novice
Transmitter is THE ANSWER.'
to the New Amateur getting
on the air and enjoying the
GREATEST OF ALL hobbies!
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Send fo r our FREE Catalog!

SURPLUS

Test E qllipmCll t Sales
200 15 Telephone : 30 1-652-0996

•

-

UT-l
Po rt ab le Tune Up M eier with ca bl es to plug into M ctorote.
Lin k. GE . Stand ard. e tc. Th is unit gives you the meter
functions o f the radi o being tested . It a lso o perates as a
p or t ab l e de voltmeter with the fo llowing full scale ranges:
1.5,5, 15 .50. 150, 500, 1 KV with a special 3 vol t range for
GE Progress Line eq u ipme n t. The UT-t can be set zero cen ter
for discriminator readings. Also featured in th e UT-l is a field
strength m erer .Pteca you r o rder now. Kit form $42.50. Wired
$49.95. Extra cabl es of YOUT ch oice (specify rig) . $5.00 ea.

($ 2. 00 fo r poslage a nd handling.)

TESCO-PAD
Th e " T ESCQ- PA O" has no
tuned co ils t o go o ff frequency .
no tuning necessary o r even there!
It's all in one " Black Box I.C."
ready to go. The "T ESCo- PAO"
has a 1 second hold -up fo r your
tr an sm i tt er, complete P.T.T.
operat ion, available wi th dual
audio outp ut levels, 12 o r 16 t one
com bin ations.
KIT $34.95 539.95 Wired

(Add $1.00 for 16 tone version !
($2.00 for dual ou tpu t version)

(A dd $ 1.00 for pos taRl' a nd h and/in R. J

NOW $85.00

Type

P.O. Box 99 13. Chevy Chase, Md.

WERE 125.00

If/aller E lectronics

Late

Super Low CMOS PRICES

w/schema t ic while supply lasts!

Computer Keyboard Terminals
New terminals inc lude 88 character
EBCDI C keyboard, I. C. decoder &
con t rol boards, display with 3 digit
numeric readout and alpha-numeric
Burroughs readout

R394U 150-174 M Hz receivers
(F M) special $15.00 ea.
12V 8 amp Power Supp ly Kits $8.50
RTTY Polar Relays $1.50 ea.
New ribbon cable $.20/ft . . .
$1 5.001100 f t (20cond.)
36 cond ... $.30/ft . . . $22.00/ 100
ft

AUGUST 1973 121



GAM has what your
repeater needs

8.2 dB GAIN OVER ISOTROPIC

B

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627-1010

Offset Side Mount Radiation Pattern
Reference: Dipole

•

Vertical Radiation Pattern TG5-S
-- - Dipole
• • -. Isot rop ic

Horizontal Radiation Pattern
TG5-S

-- -Dipole
•••• Isot rop ic

~

Electronics

tON FI LE WI TH FCC)

MODEL TG5-S$1045 0 LIST PR ICE

Weight 3% Ibs .
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r:1E1':1mw SRLE!!
256x l BIT Random Access Memory
u y decodcd. TTl ?--Compati ble

i npu t and out pu t . No clock or
refresh required .

P~,t9)9,..~Ynn~£~ ~Ispley
t ..be . Th l .. I nc a nd " ... c " nt ' l ve vol t
."Y"n ...e qmen t deY l ee (lr <:l"'l"" s . 6 
hlqh nume ra l whic h c a n be ~~~n at
• dlstance o f 30 feet . The t ube
ha• ••t .nd.rd n i ne p i n ba~~ ( so ~

d"r.ble) and a le f t hand d~l,"d

po int . , #

0"

f,.9l
$5 . 00 ..act\ , O P _ PA~

$4 . 00 e.o;:h ro r ~ .~~ ~ .l]T(.

741 SPECIAL
ful l y ~pen..ted opera t io~I

fl. er with okta . M et a nd S--q"
pl ic~ tlon no t • • cove r i nq t he

Cl r eUittI-eMPS .

" "Cll 5
a u f o r

INTEL 1101 MOS
16 pin DIP-fu l l data 2 5
It pe r BIT· - - - each •

1--__-"10,-,'",,,. 22.5

52 . 00
3 . 25
3 . 25
3 .25
• . 00
• . 00
1. 00

. 45

. 5O

. 40
1.00
1.00
1 . 00
1.00
1.25
' . 00
1.7 5
1. 75
1. 00
1. 00
2. 00

52 .50

TTl DIP
$1.60
1..0
1. 00
7 .!>0
' . 00
1.7 5
1 .15
1. 00
' . 00
1. 50
' . 00
' . 00
' .00
l. U
3 .50
1.15
' . 00
2 ,50
' .00
' . 00...

on l y .Si licon d l od~. l.lqn. ll
I foot ItO) d lod" .

C.,.p l " t . k i t . o nly $10 .'15
Flil l y . ss.-bl",J ..nit only

CD-2 Counter Kit
Til" ~It I"ov ,d,-" • lI i 'lll ly , or>M.tt c .. t ..-ld l ,, 
pl.y ".cta on ..cod.. I . f Of c lot; ~ '" co ..nt .. r o r
Ot ll" , n ...... " c. l ,U .pley n"!,," s .,",e ..n it Is . ".
wid••nd 4 ) /. ~ l o~ . A s i n'll , ~ vol t rovef
. O"IC. ~,. both t he IC · • • nd til. d l . p l.y
t ..be . I t C. n . U& i n typlc.l count u tes o f "p
t o ) 0 "'''I . nd a l . o h.s a ""..p u st . .,.... I'lIf
a l l a. v.n se~.nt " t o llq ht . ~ I t Inc l udes a
t wo S1ded lwHh plaud t h ro" qh ho l nl tibe l 
'I I."" p r inted d r c lli t bo.rd • • '4<)0 , • 747~.

• 7•• 7•• D~20 10 ~CA II"," l tron d i s p lay t Ube ,
ca..p l e t e instr" ct i on. ,.nd e no..qt> Mola" pin.
fOf tM I C ' • • • .. . .• !:!:£!!.. ~rd " c . n be a ..s
pl i ed I n ••l nq l" pan" l o f up t o t . n diq lt.
(with . 11 i nt erc o nne c t"lt t>el.for• • whe n 0 1

d.ri nq p lene specHy ...th", )'0\1 w. nt theto In
ai 'llf l . p"n.l" 01 i n On. -.. l tlp l . d i q it ~rd

Not . pec ifyl nq wi ll r ••1I1 t in . hi ppi nq de l.y

eo.pl . t e kit. onl y $'1.'5
l lIUppHed i n .inq le p"nels

.-
CD-3 CounterKit
Ca n be proqr~d t o cOllnt to . ny nod" lu,,-
2- '1 for one kit. 2-" for t wo ki t •• • t c . I n
clud. " "verythl nq a . I n CO- 2 . two r . s l . t or. ,
t hr" " diode • • but 1" wlt hout -.th" 7475 qll.d
l a t ch . Full I n.truction s included- ---pel fect
for di .pl.yinq . " corods . ..inute • • hours , etc .

EPOXY TRANSISTORS
TO· 5 . n4 TO- I A _ I . " d 1 ounc. (.0.1 - - - - - $ 1 .00

1 .-p ~ 1 1 l con ~act lfl"r

. i n i . ... 200 PIV ~ny . lIch hi qh"r, co-e " '"\lnb r ande d epo. y c • • " Ifli l l y t . st" d )
15 ' or SI . OO

. 45

. 4S

$ . ) 9

l 00V 8A/1P
200V8A/1P

. 50

. 60
300Y BAHP .80
4QOV 8AMP 1•00

CT5005 CALCULATOR
l no . , ' .o k .. l.U " . ch'r ..... .. f u l l h ",,n

( unclOo n _-.;IfY, whl e h 15 C"O lIt ro l l " d
by f o .. . . . ys. ~ C. dd . e nuy I n t o _
"" )' 1 . :!! l • ..t>t ract entry f r_.-e_
r .,. ' . £!! lc l ••• __r y-·" l t ho" t c l • • •
>10<1 nn of r~uunJ. !!:!. h ••.s _ 
or, o..... .o••ntry l.

12 "'9lt dhphy .ond c d c .
(tsed dec ...1 .o t 0 , 1 , 2 . 1, 4 , or ~

l ••oh nq &."0 . ..ppr ,..s l ot1
M Ve'" ~nt _ltlpl1u ed outP'l l
true cr edi t .19 " 41spl.,
slnql. 28 p in chi p

ChJ.p .o nd ckt.------------- ----$14 .•S
Dat. onl y fr . f und. bl e ) - - - - - - - _ 1. 00

LED's
MY-50 red ~mitt i nq l O-4 0ma' 2V

-~.~
MV50 20 red U;O

Ck
MV- lOB v as Ib l. e r ed S-7QmCl III 2V

RECTIFIERS
Varo Br idges
VS447 2A 400V $ .9J
YS647 2A 600V~~lOr.-=t.r
35A St ud 400V 1.10
MR810 SOY I A . 10
I N4997 SOV lA . 10
I N4001 IA .10
IN4 002 l A .ll
IN4003 lA .1 2
IN40Q4 lA .1 3

!=,.""i:lN4 007 A
I CR's

fRI22
t RI22
fRI 22
IIH12

All I C ' s a r c ne w 'und t ull y
le.d ~ d r U plate d wi t h qald

LINEARS
HU)! op Ulp 1'0-5
~£560 phA." lock loop DIP
H£561 p.....e l ock l oop OI P
111:56 <; p"' . e l ock l oop 1'0-5
NE566 f unct i o n qen" r a t o r '1'0 - 5
11£56 7 t one d ecod" r '1'0-5
IIt5556 o p ~p DIP
709 poPlilar op ~p OI P
710 vol t aq. COIOpa r a t o r DI P
7 11 due l co-pa r a t o r DI P
7 2) p recl.ton voltaq" reqlllator DI P
7.7 dua l 741 o p ..p DIP
748 o p ••p TO- S
LM l oo po.itive DC r . q u l ator TO- 5
''''' 10 2 op " p volt.qe f o n .,..,.r TO· 5
UlJ08 op.-p 1'0-5-

t e s t e d Ul)ll cc.para t o r TO-,)
UU80 2lI aud i o • • 1' DIP

o r so ldter • ~'. , ,.,. 111'-11" &lOp e po.y '10-
Or do rs ~or $ 5 o r mo re will be s h il-' - UUO? " 511- 20()na po_ r " ..pply '1'0-5
pet! p r e paid , Add 35¢ f o r h iln d llnq a n,JI ''''~I~O~'~''':\V~_;lg'~ _r a U(l(l ly 1110" " 1. 'fO- 3
I~~ taqe f o r s mil i le r ordc r~ . res i de nts ~

i n Ca l i f o r n i a a d d s a les ta. . I C o r 
de rs a r c shil,perl withi n t wo wo rkda y s
o f r ...c e i p t o f o r d ...r - )( i t~ .. r e lIIhi PI,erl
wit lum t .en d a y .. o f r e c e i p t of o rde r .
S 10 . 00 ", i n i lllulll on C . O.D; '!o{l'hune I n ) .
19 161 t)(,b2J 1 1 11 1J-- 'J'J(.OA

rBABYLcriI ~i: ~I~ i~~C~
~i~ {·u J l f o r n l ,l

HONEY llA~K 1,UAI<Atl'f U . " t l fiL l . cocos . . .
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~~'" . ....,l.,."1..:......, >{l;~,.
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"- ;:-u ~..,:,,~ .:t,.....", ~,;' ; ":.,
~-~. ~~
.-'....~:~:f ?.:...,"':
~ ~t'~-"" - . ~ .,"-,:: ,, ... """ ",-
~ S ~~

~ ~~..,..~, -'~" .
_T_~ " ~_s:
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~.•.,... .~~,-
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-~, ~~,
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~j ~ • ..... 1I."'an. (:001,_ "tTl_ ~l
<...~ go ~~~
~. . . - ~ .
~,~ "" ' ~.
~~ $~
;t.~ _ ..- :.:.~
~~ . I~~
~~ .~, ~~"'"'.......-... ~~ ..~
'h~ -r_..~ - -.~

~ . ~>.:-.?;c. _ .... ...~;';)••
~

. .-• p' ~

§?,}.-:: _. - - - - -~":'(
;g::~ • "" ...... _.. - .. - - ........ <....*
""~ • 'c&~ L~,
t·~- "'. _.............. .... ~\.: ."-
'~'~ ~
:-<";:'", ~~
~ ~.
.~~ 7;" '~
~-v;,: ~~....
" ;-;..'" ~....~
;;,~t CONFORMS TO LATEST FC C RULES • SOLIO STATE REPEATER CONTROL SYSTEM. '~i
~~; COMPATIBLE WITH ANY RECEIVER. TRANSMITIER. POWER. FREQUENCY AND IDSYSTEM.3 ~
~,$.j MINUTE TIM E OUT . 5 SECOND DE LAY DROP OUT. CARRIER OPERATED SENSOR. ID "l"
~r~ CO NTROL. AUDI O INTEGRATI ON . OPTIO NAL TONE BURST DECOOER WITH AUDIO NOTCH !b~
~ FILTER. TELEPH ON E RE MOTE CO NTROL. TO NE OECOOER VHF LIN K REMOTE CONTROL. ~~
~~ LOGGING CONTROL. 120 VOLT AC OPE RATION WI TH AUTOMATIC 12 VOLT DC SWITCHOVER ~1::~

~> • CYCLI NG TRIC KLE CHARGER . FUNCTION STATUS DISPLAY LIGHTS ANO CONTROLS. $."
~~ BUILT IN MONITOR AND SPEAKER. REMOTE RECEIVER SQUELCH. ALL FUNCTIONS ON ;.'-!'!"i
~ PRINTEO CIRCUIT CARDS . ADD NEW FUNCTIONS AT ANY TIME WITH BUILDING BLOCK i0~

~* CONCEPT. FLEXIBLE SYSTEMS FOR HIGHLY VERSATILE REPEATER STATION. TELEPHONE ;:;'Z(
''7' ' LINE FAILURE MONITOR ..~~
~~. ~~. ,.~ ~~

~, ..~;
~ ~":>·r:.::

~
. ~ ~._. ~.>.;;

S5 ' ". '....

~ TONE BURST OECOOER ~~
~~ NOTCH FILTER :~
~* .~* SHOWING OVER 70 OB it'%:m ATTENUATION AT 1950 HZ ~~
~':'~ ::::~,
~~ ~. -

~ ~
~~ ~~•. .~
~ ... ...... ..
~ '~~~~ ~' I
~ : ~ ~
~~ :~
~ ~~
~ ~",... . ...~
~ ~~
~ ~ .~ .

~ *\~
~ ~
~ """~.

I UNIDVNE CORPORATION I
........... ....~....-...' ;~.

~>:" 3224 Peachtree Road, N.E., Atlanta, GA 30305 .~
r.:.;: ,.. ..... .,," "" •

~
~':"'-'~ '~ " "" --~.,... . . .- .'-......~~........... ~..... . . . . ......~ ...,' ,-..~

.:-~ ;;;"~~';"l."";;:::, . -";':, ~"7'.~-.r¢";~;';~"~"''1-:'':' '":::!''"'': <O''"~ :l:.~.~./~~,:-~. -:.:--~:s:,,~..~~--.:""':'~~~h~:,;; ""~~:~;~,:""",,,,,,,:::,·~~."-'~"{\·t'''''a ; . ::~4...:~); ·'I I . ·:",v -:- ~ • • r:..' . -,. ............ :::-.........~........ ,~ - .. '--.~ P::' ' - . ~o .• o. ,>::'~-:..'-__ ~,.~ ~ ".~ : ' "",;" ".....-". _ .._ · 0'--' : . • -.;;.~.",. e <..:--:;.................::;:..'" .~: '-..'.-"::: ";;' '' ,," ,",~,_ ~"" .J, ....A t • ·0 ·" :4't:,p-.: .:....,2-: . o~'G'· ·~.~_ . , ~~~ -....-;'-..:.~ •.-:c .. ~"'-•.~..:.,.....,.. •'::: ".,...--. - ;-,. --•- ...- .. . "_ . . - ~~·,,· __ ·~o~ . -. ~ ..... .... ---"'-. '~"'-'''''' ;'; '~_A ''' ' '' . _'' '_
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1 .40
1 .25
1 .&0
2 .10
1 .55
1 .55
1 .55
1 .55
1.95
1.95
1 .95
1 .95
3 .50
3 . 50
1 .20
4 .50
1 .20
2 .50
2 .50
1 .95
1 .95
1.95
1 .35
2 .65
2 .65
9 .99

8u~ J... -....~,...._.

••.IoCTOII't•...,.

o 5H74145o $N14151
o 5N74153o 5H74154
0 5 104 7 4 1 5 5
0 5 104 7 4 15&o 5H74157o 5N74158o 5N14160
0 5 1041 4 1 6 1
o 5N74182o 5N74163o 5H74164
0 5 1041 4 1 6 5o S N1 4 1 8 0
0 5 104 7 4 1 8 1o SN74182o 5N14184o 5N74185
0 5 104 7 4 1 9 2

B5N74193
510474194

0 5 104 7 4 1 9 5
0 5 1047 4 1 9 8o 5H74199
o SH74200

So,.
50.30

. 3 G

.3 G
. 3 G
.30
.3 2
.S>
. S>
. 30
. 30
. 3 G
. 30

•••.S>
.S>
. S>
.3 G
.30
. 30
. 3>
.3 G
.3G
.sG

T)'pa
o 5H7400o 5N1401o 5H7402

8
5 104 7 4 0 3
$1047404

" 85N1405
~ CJ 5H7406
e' ~ 0 $1047407
• .: 0 5N7408
~ . 0 5 N7 4 0 9

... 0 $1047410
~ I 0 5 104 7 4 1 1
• 0 5 1047 4 1 3
III 0 0 5H7415"~ 8 5N741&

51047417
o ;- 0 5N7420
~ II 0 $N7421
- 0 SH7422

0 5 104 7 4 2 6o SN7430
0 $ 104 7 4 3 2
0 $ 104 7 4 3 7

o
2.9

3 for
510.

fl y NCA o r ..qua l 2:>:3 6 :12.
:-:I'S. 2 :1 wat ta. 3 amps,
Tll .liO I·" ~" . w ilh a l u d m t l( .

S2~9S~". ---,,- LEDur.... 10 ""
Thi.ll , l iJl pla)' i.ll .. xc .. ll .. nl fo r
sma ll purtll hl....1"I'uun ie".
s uch as Il"'M ·s . c alc ull'l o r".
"I I' . J:q u i,·al .. n l I n "-I on" a n l!,
~IA:-: :t Ao Op.. ra t fr u m :"i \.
20 m ;lI iamP'O' r .. ~ ·i l h -I.
ohm d ro ppi n g ...s i" to r.

8888g9·. " " . . "

'HAM' UHF" 400 MC,I.I,
HIGH POWER
TRANSISTORS

n $3.95 a 5N7438 .6 0 a 5N1481 1.50

B5 N1 4 4 0 . 3 0 ~ 5N1482 .9 5
51047441 1.40 5N7483 1 .50o 5N1442 1.25 51047485 1 .41

0 5 104 7 4 4 3 1.35 5 N1 4 8 6 .5 5
0 5 104 7 4 4 4 1 .35 51047489 3 .75

B51047445 1.35 5N7490 1.30
5N7448 1 .65 a 5 N7 4 9 1 1 .50

85 1047 4 4 7 1.65 0 5 104 7 4 9 2 1 .10
5N7446 1 .50 0 5 104 7 4 9 3 1. 1 0a 5N7450 . 35 0 5 N7 4 9 4 1 .10

0 5 104 7 4 5 1 . 3 5 a 5N7495 1 .10
o 5N7453 . 3 5 0 5 104 7 4 9 6 1 . 10
0 5 104 7 4 5 4 . 5 0 0 5 N7 4 1 0 0 1 .49a 5N7455 .35 B5 N1 4 10 4 . 5 5
0 5 104 7 4 6 0 . 3 5 510474105 . 5 5
0 5 104 7 4 6 4 . 5 0 §510474106 1.25-

85 1047 4 6 5 . 5 0 5N74107 .6 0
5 H7 4 7 0 . 5 0 5 1047 4 10 8 1 .2 5o 5N7472 . 5 0 8 5 104 7 4 1 1 2 1 .25a 5N7473 .6 5 510474113 1 .25

0 5 104 7 4 7 4 . 8 5 §5H74114 1..25

B$1047475 1.30 $10474121 .7 0
5N1476 .7 5 5N14122 .7 5o 5H7478 . 9 5 5N74123 1 .20o . ·DIGIT MAN·3A • F"actory Markad l 0 5 104 7 4 8 0 .75 0 5 104 1 4 140 . 5 0

MUX'O PC BOARD INTEGRATED CIRCUIT SOCKET!!" l O A
Clock DCM _. ...T....M. I )\, ~I. ....I~EAR R "pS
calculat o rs. m"ltlp le"..d . S ... All. ~ _ T...... 10 · . Disco.."n~
o . -MAN_34". for LJ 14,P,n. du.1 !" lin .. 5 .45 • 'ACT_" ,acTOil" TlSTI
.bo.... board. 59.50.• 0 16 ,P,n. d ...1 In line .5 0 tw.........TII. $2 50
- - 0 TO·5. 8 or 10 p,,,,, . 2 9 §531 H i .Iew r.W op_.mp ( T O.5) .

:J I I 532 Micro _ ar 741 ( TO. 51 2 .50

~
or :......... 533 Mlu. pow_ 709 ( TO.5 I 2 .50

1 ..03, .95 NATIONAL'OP' AMPS u. n, ,•••, .. •m. CTG. " 3 ."
537 Pr.-ci.lo" 741 (TO'5 ) 2 .50
540 70W pwr drl ..a r ._p (TO ·5 1 _ 2 .50

LED ' · . a:G M [ HT 8UY ANY 3 - TAka: 10 .,. 550 P...., I.10fl 723 ...olt.lle r ell . (DIPI 1 .17
RI[ADOUT5 " _ ~I T ~'crtptiOfl Sal. 555 TI_ 2 .. $aconcl . to I -hr (A ) 1 .00

1 . l u ~ I ~)'r:. 300 Super 723 V. ~.II , 1 1 .4 9 55e 5 TI , ..t.r tha" 741C 2 .50
MAN-4 EQUAL 1.. I\..n LM :3101 Hi-p..-form."ca amp . . . . 4 9 558 Du.1 741 (ml... DIP ) . . ~.~

Sn.. l'~ , n I l ' I" n 1111' LM .3102 Voltaca followar 1.49 560 Ptl lock I_p. (DIPI .. 8u)' 3 .
I - ~ ~ 'M 3G4 H Y .4. .., _ ••• lock 1_•• ,.'PI... __a. 31.25. , ,,·k .. t •• I~, • ~ '. . - ·C. . r aC· . rn 325

~.. l Orna . ..-ji ll <lH ,mlll LM-305 Pos. V. ~ac•... . . . . . . 1 .49 562 Ph lock loops (DIPI III 10~ 3 '25
1·",n1. L, kO' _'I A ~· I O LM _3 0 7 Super 741 59 585 Ph lOCk loop. (.1./ IOC_t 3 '25o So,,".' lor .bo... . SOC §LM-3108 Super C.I" op .mp 1 .50 566 F' ct iOfl lIa_ r. t or A l .

LM-309H 5\/ 200 mil V. ra • . . . . . 1 .50 567 To lIe"erator (AI 3 .25
SILICON TUBES LM-309K 5V 1 _.mp v. ~all.- 2 .25 595 F'ou~ q dra"t m..ltipll 3.~:

O LM - 3 1 1 Compa••tor 1 .50 702C HI _llrain . DC .mp (TO-51 ... .... •
0 5 U4 51 .49 8 LM . 31 2 0 Minu. 5V 1-.mp V.R. • . 2 .95 703lC RF' _IF'••"'P. 14 " lo ts (TO-51 1.~:o 5R4 31.95 LM'320 MInus 12V 1_a..,p V.R.e 2 .95 709C Oparati_1 .mp tA l ' 4 9
0 8 6 6 7.9 5 8 LM -3120 MI""5 15V 1 ••..,p V.R.- 2 .95 709CV O~ a..,p (mi"l DIP ) . . . . .. ' 4 9

LM_350 Dual p ip"'~.l drl ..a r 59 710C Oin.ra"tl.1 • ..,p (A ) '4 .
O LM . 3 7 0 AOC squelCh op amp 1 ,49 711C Du.1 din. c omp IA ) 5
o LM -373 AM. F'M. $58. I -F' .ulo 3 .75 723C Volt••• r.II..lator (AI. . . . . . . . . . . ' : 9o LM-380 2.watt a ..dio .mpllfler 1 .95 741C F' q ncy " o m p. " sa t o r 709 (AI .. . 9
-TO.3 e . .... - others TO-5 741CV F' q . eomp 709 (Mini DIPI _4

5747C Ou.1 741C (AI 1.~4
748C F'raq. • dJ . 741C (A ) . _.. . . . . .
748CV F'r.q. • dj . 741C (mini DIP) 1-~:
709·709 0 1 709C (DIP) .
739-7319 Du.1 .tuao pr••mp . . . . . . . . . . 1 .98
741·741 D I 741C tAl _ 1.00

( f\ I TO_ .~ <l r Ill i" dUIl I in li n .. p"k

I,:: '::"~- - J

512.88

W ill oU I~rform an1 ot hO'<

o IU CATAlOC: on F, b ~ r oencs. ' ICs', Stmj·s . Paris

PDLVPAKS
P .O . BOil •• 2A. LYNNFIIELD .MA$$ . 0 •• 40

INCLUD[5 P .C . [DG[
CONNECTOR _ ..Ra:[1

Torma : ..<ld po~ laa-.. _ R.a~: n" , ~ o ,
PlIoo... Urd.. TJI ' W. k .. h .. ld•.\l SM . ( 1) 1. J 2-1 !'; - .1" 2 J
R.ta.I , I 1). 1 ~ fJ<ol C..nni .... SI.. W..k ..fi~ld. )I ....~.
10 M ..... ..1... SI ..... II c.o.n.:s MAY IU'; PHO:" !::1l------------------

LED MITY DIGITS
a "OeM'S"

CJ~9
. ,",g,
C_n'inll

• Mod.. l..

CALCULATOR

KEYBOARD
o $12.50 3 to. , 3 G

D Ele h"d cal"ulato r boa,d
with h ol l'lI, a s a bon ', I..,.,.
6 ...., tl.'h ..11 . .. . $2.S0 B_,d

P rol.,... I)· .. tehed. d r i ll f"d , " M l:LT I P L E X E[):' With pr~p,;r

diode... Ke ady 10 lIl'o : e .n-d .... i t h o ur own C AL TEt II ..
,., 0 0 1 ..hiro a,hp,t illed a t 12 .9 1> Or ..qua l to Ca l TE'~·h

or :'o lo"u,k chip. " e )"board u....... the n~~' ma.nufaetu.t~
b)' OAK p r in t ..d -etrcuu lo w-prom", FEATHER TO l< II

B"'itrh" II~;~:T6~~~~/Z x ~ ~.H . 5a1.eJ4 _ .49 g ~; t :::
f or I'I.b o ... .. 0 O. $ .69 0 5 * .49 0 eL f . 6 9

'-ltd , b y OAK ClI am '. no t e, 0 1 * .49~;*' 0 6 * . 4 9 0 - t . 6 9
HITY. t o o ) da t a 1I)" Bte mll. 0 2 * .49~O 7 * .4 9 0 + •.69
sam.. as used in K.. )"booud 0 3 * .49 . 0 8 * . 4 9 0 -+- t . 6 9
Calculator; S PST. ~ormnlh' . Wh it e t op. black numbere. 0 X t .6 9
O p e n , 2 4\ 1 a m p e o n t . " ts. tBl ue t op white ehara ct..rs.O . e . 4 9
Charac tto r . and I .. nera · d $9
toaa il )' chan lled. sf, H h i jth. O K lt 17 abo.... switches f or " .yboar
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Simple construction projects
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To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radio Amateur CALL·
BOOK the single most useful operating
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the OX edition.
Both editions contain much other invalu
able data such as World Maps, Great
Circle Maps, QSL Managers around the
World. ARRL Countries list and Amateur
Prefixes around the World, Time informa
tion, Postal Information and much, much
more. You can't contest efficiently, you
can't OX efficiently, you can't even oper
ate efficiently without an up to date
CALLBOOK.
To make the CALLBOOK even more val
uable, three supplements are issued each
year which bring your copy completely up
to date every three months. These are
available at a modest extra cost. Full de
tails in every CALLBOOK.
Get your copies of the big new 1973
CALLBOOKS today.

US CALLBOOK DX CALLBOOK
(less service editions) (less service editions)

Just $8.95 Just $6.95

US CALLBOOK DX CALLBOOK
(with service editions) (w it h service editions)

$14.95 $11.45
Mall orders add SO¢ per CALLBOOK postage
and hi'lndllng.

See your favorite dealer or send today to:

know this sign

fOR RADIO AMATEUR 116 k
'l/R\J~f.f. ~ca 00 INC.

G'RoC,",URE Dept. B 925 Sherwood Drive
P Lake Bluff, 111.60044
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BASSETT

~igh efficiency mobile
,ndportable antennas
lor all amateur bands,
CAP, MARS, CB,
mURITY,
'UBLIC SERVICE,
lIARINE, AND
l OVERNMENTUSE.

, 2·6·10·15·20·40·75

• Identical size, cost,
and appearance

• FULLY ADJUSTABLE
TO FREQUENCY
IN FiElD

, Low weight, low drag,
high strength
fiberglass

• Polished
chrome brass
standard %·24 thread

• High gain collinear
on 2 meters

MODEL DGA·2M

$29.5D postpaid

in U.S.A.
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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,

THE
TEMPO

2001

FT·l 0l rrenecetver , 649,00
FTdx.401 " " . . Transceiver 59900
FL-21 00 Linear Amp with tubes 33900
YC-3550 . . . . . .. DigItal Counter . . 28900
FV-l0l External VFO . .. 9900
SP-l0l P Speaker /patch 59,00
SP·l0l . Speaker . . . . . . . .. .. . . .. . . . . .. . . . .. . . . 1900
FV-401 . External VFO 9900
SP-401 P $peaker/patch . . . .. . . . . . .. 5900
SP-401 Speaker , ,... . 1900
YD-844 Dynamic microphone 2900
XF·3C130C CW ofilter , ... . . . . . . .. 40,00
FA·9 Fan , ", . . , 1900
MMB-l , Mobile bracket , ,. . ... . . ... . . .. . 9 00

Prien subie1:t to chantt without notice

LINEAR AMPLIFIER
Small but powerful , reliable but inexpensive, th iS
amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac.
the Tempo 2001 offers a full 2 KW PE P input for
SSB operation ill an unbelievably compact pack
age (total volume is .8 cu. ft .). The 2001 has a
bu ilt- in solid state power supply, a built-in antenna
relay, and built-in quality to match much more ex
pensive amp lif iers. This equipment is totally com
patible with the Tempo One as well as most other
amateur transceivers. Complete ly wired and read y
for operation, the 2001 includes an internal blower.
a relat ive RF power indicator, and full amateur
band coverage from 80-10 meters. PRICE: $545.00

$349 .00
$ 99 .00
$11 0.00
$ 99, 00

- .'" .,.... -~ -..~.. ,

- ....-:4L....-

SSB TRANSCEIVER
l ook at the speci fications ... look at the price lag ...
ask any of the thousands of Tempo ONE owners
about lis reliability ... and the reason for its unparal 
leled popularity will be obvious. The Tempo ON E
is now the proven O~E.

FREQUENCY RANG E: All amateur bands 80 through 10
meters. in f i lle 500 khz , ranges: 3.5-4 mhz ., 7-7 .5 mhz., 14-14 .5
mhz ., 21 ·21.5 mhz ., 28.5-29 mhz. (Crys ta ls optionall y avai lable
f or ranges 28-285. 29-29.5, 29 .5-30 mhz.]
SOLID STkTE VFO; VefY stable Co lpi tts c i rc u it wi th transist or
buller provides l inear tuning over t he range 5-5.5 mnz. A
passband utter at output is tuned to pass the 5-5.5 mhz .
range .
RECEIVER OFFSET TUNING (CLARIFIER): Provides ±5 khz .
variat ion of rece iver tun ing when swi tched ON.
DIAL CALIB RATION: Vernier scal e marked with on e kil ohertz
d ivis ions. Main t un ing d ial calibrat ed 0-500 with 50 khz . po ints.
FREQU ENCY STABI LITY: Less than 100 cycl es alter warm-up.
and less than 100 cycles l or plus or minus 10% line voltage
change.
MODES OF OPERATION: SSB uppe r and lower sideband. CW
and AM .
INPUT POWER: 300 weue PEP , 240 watts CW
AN TENNA IMPEDANCE : 50-75 ohms
CARRIER SU PPRESSION: - 40 dB or better
SIDEBAND SUPPRESSION: - 50 dB at 1000 CPS
rHIRD ORDER INT ERMO DULATION PRODUCTS: -30 d B (PEP)
AF BANDWIDTH: 30D-2700 cps
RECE IVER SENSIT IV ITY: 1h~v input SIN 10 dB
AGC: Fast altac k slow decay lor SSB and CWo
SELECTIVITY : 2.3 khz . (-6 dB). 4 khz , (-60 dB)
I MAGE REJECTI ON : More than 50 ea .
AUOI,:) OUTPUT : 1 wall at 10% distortion .
AUDIO OUTPUT IMPEDANCE: 8 ohms and 600 ohms
POWER SUPPLY : Separate AC or DC required . See AC
"CNE" and DC1-A.
TUBES AND SEMICONDUCTO RS: 16 tubes, 15 diodes , 7
t ransist or s
TEMPO' "ONE" TRAN SCEIVER
AC / ON E POWER SUPPLY 117/230 volt 50/ 60 cycl e
DC/1- A POWER SUPPLY 12 volts DC
VF-ONE EXTERNAL VFO

,
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