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Quant ity Channel Cry stal E: QU ip .
MHz Freq. Make and Model

Please rush the follow ing crystals to : NAM E .
M.D. or check enclosed for full amou nt.
For postage and hand ling add 1- 5 cryst als A DD RESS " " " " . " " " " . " " .

25<1; 6 - 10 45<1. CITY ST AT E . . ZiP .

USE YOUR CREDIT CA RDI

$10.00 Minimum billing on credit cards
BankAmericard or Master Charge only.

M.e . A ccount Number" B.A. Account Number _

I hereby authori ze th is purchase to
be charged to my accou nt as indicated.

S ignature Date _

My card expires on : _



MAXIMIZE
YOUR AMATEUR RADIO

What new 2M FM gives MONEV that assures: top selec
me most for my money, ,I. t ivity, great sensitivity,
performance vs. pr ice? The and reject ion of unwanted sig-
answer's as clear as the superb nals on today's active 2M band.
reception you'll get on the new Helical Resonators & FET front
Standard 826MA, 10 walt, 2 end provide the performance
meter FM transce iver. You'll needed for tomorrows crowded
find such outstanding features channels . Provision for tone
as 12 channels - with the four coded squelch to activate mod-
most popular ones included - ern repeaters. A rad io that won't
and a RF output meter with become obsolete.Occupies less
selection of 10 watts or 0.8 watt than 200 cu. in.Weighs less than
for battery conservation. And of 5 Ibs. It has all the same "Astro-
course, our " Astropoint" system points" as entire Amateur line.

NEW 22 CHANNEL BASE STATION

SRC-14U

Ultimate in a 2M FM Transceiver features:

o 22 channels
o AC & DC supplies Built In
o lOW (1, 3 & 10 selectable)
o Receiver offset tuning
o VOX
o Three Front Panel Meters
o Plus many more exci ting features.

For detailed information on these; the complete Standard line and the name of your nearest dealer write:

Standard
Communications Corp.

21 3 /7 75-6284 ' 639 North Mari ne Avenue, Wilmington, Cali fo rn ia 90744
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BUILT-IN l000W

RF WATTMETER

I

$299

$259

$50 or less
___ $20

$2

Airmail shipping
anywhere in USA $10
Airmail shipping anywhere
in the world ...
Spare set five 6Lf6 tubes
Instruction manual only ..

Calif . residence add 5 % sales tax
All COD orders require 20% deposit

MODEL TBL·2000
built-in 240VAC suppiy
MODEL TBl·2000X
built-in 120/240VAC supply _

BANDS: 160, 80, 40, 20, 15, and 10 meters,
p lus MARS

INPUT POWER: 1000W CW, 1600W PEP, 700W
RTTY and SSTV

DRIVING POWER: 10W min. - 150W PEP max.
before saturation

AC INPUT: TB L·2000: 200VAC·250VAC (@ S
amperes SO/60Hz TBl·2000X: 100VAC·125VAC
@ 15A or 200VAC·250VAC @ SA

WEIGHT: TBL·2000: 18 Ib (SKg) , TBl·2000X:
20 Ib (9Kg)

SIZE: 12 3/. " W x 11" 0 X 6'h'f H. (33cm x
28cm x 16.5cm)

AN TENNA: 50 /70 ohms nominally. SWR no t to
exceed 2:1

METER FUNCTIONS: O·'?OOmA each tube. O·2A
total plate current, O·2KV high voltage ,
0·200mA sc reen current. 0·2mA grid current,
0·1000W forward & reflected power.

TOP BAND SYSTEMS introduces the TBl·
2000. a totally new concept l inear ampli
fier with self-contained AC power supply
and built-In RF wattmeter. Weighing but
18 pounds. the TBl·2000 packs a f url kilo
watt CW and 1600 watts PEP SSB on 160
through 10 meters - inc luding MARS.
Assembled in a rugged package, t he TBL·
2000 boasts a tu be compli ment of five
hefty 6LF6 power pentcdes, each with its
own easy-reach side-panel mounted bias
potentiometer for peak performance.
Our team of engineers designed t he ultl
mate in compact linear amplifiers. Loaded
with features, the TBL·2000 has t he cern 
petition beat. For the discriminating Ama
teur who demands to know what is hap
pen ing in every part of the ci rcuit. we pro
vide a meter switch capable of monitoring
eleven different functions on an illuminat·
ed, shielded meter. With a flip of the
switch, you can monitor the cathodes of
each tube, the total plate curren t, B+
voltage, RF watts, and much, much more.
Our heavy-duty band-switch "snaps" with
authority at your command. Our two posi
tion tilt-stand adjusts to your eye level.
And the TBL-2000 remains cool, even
after hours of operation.
Order now, and enjoy the thrills which
only a kilowatt can give.

TOP BAND SYSTEMS, INC.

1839 Redondo Ave., Dept. 8B , Long Beach, Calif. 90804 USA
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EDITOR/AL BY WA YNE GREEN

If you do get into this busi ness you
would do a lot of fellow amateurs a
big favor if you would write to 73 and
tell us how ' you are doing. If you
manage to discover some pitfalls you
could pass along the word so we cou ld
be sure that no one else misses them.

00 write.

AM DEAD YEn

REPEAT ER GROUP ACTIVIT IES

One of the great benefits of repeat
ers is being passed up - more's the
pity. Every member of a repeater
group has one thing in common - the
abili ty to commu nicate through the
repeater. For some strange reason this
unique ability is not being taken
advantage of.

There are several valuable functions
that can be carried out via the repeat
er - functions which might help to
build the club in members - in pres
tige - and in service. Obviously the
repeater can be used to carry an
nouncements of interest to the
gr ou p - meeting announcements 
repeats of ARRL bulletins - FCC re
leases - propagation news - and even
OX news, if there is some value in this
to some ops - news of nearby repeat
er group meetings and funct ions 
hamfest and convention news for the
near and far fu ture - plans for outings
such as Field Day, VHF Contests,
stuff like that - and plenty etc. If
every member of the clu b was vying
to bring news to the repeater, it could
be interest ing and valuable.

Suppose the news time is set at a
convenient t ime every night, perhaps
8 PM. T he club trustee can officiate
and solicit news items from members.
It could be a lot of fun and help to
bring the club together - plus increase
interest in club functions.

The next step is to set up weekly
technical symposiums - with one
member on tap to give a talk and then
answer q uest ions from all the listen
ers. This can be taken from the
License Study Guide series in 73 and
will help members prepare for their
higher licenses.

How about code practice? Why
not ? A fifteen minute code practice
session every n ight would soon have
every club member ready for that
General license. You could even go o n
to Ext ra, if there is interest . You can
use code records, tapes or a member
with a key - if there is one. How
about sta rting those code sessions at
7:45 and then give a five minute break
at 8 for identifying - then on to the
bulletins and stuff?

There is little doubt that you can
bui ld up Quite a listening audience to
such goings on. You will find that not

4

only are all of your members making a
big effort to tune in, whe ther they are
at home or in the car, but you'll also
sta rt getti ng listeners wi th scanner
receivers.

GETTING RICH

The mo re I think of it, the more
I'm convinced that one of the really
great opportunities open to rad io ama
teurs is in the selling and installation
of security devices.

Our radio and electronic back
ground gives us what we need in the
way of skills for designing and install
ing systems .

It is a business that can be started
in your spare time and requires no big
investment in equipment o r offices.
You can get started with little more
than some letterhead and a phone
number.

The market is virtua lly unlimit
ed - every home, office, business,
warehouse, etc., is a prospective cus
tomer. You can get started with small
home install ation and wo rk your way
up to large p lants and even ent ire
towns.

You r sources of equipment a re
simp le to locate - several distributors
have excellent catalogs out. You can
sell the system - take a deposit for
the job - order the equipment with
the deposit - and then make your
profit when the job is done and
working. And then there are the re
siduals - the service contract which
brings in money from then on.

If you have any question about the
validity of the idea, just ask your wife
whether she would like to have an
alarm system or no t. When you are
away she will fee l a whole lo t safe r if
the re is an alarm. You are fort unate if
you haven' t bee n burglarized as
yet - and the cha nces are that you
have at least one neighbor who has
come home to a big surp rise - like no
mo re television se t - no hi-f - no
cameras - the works.

Once you get started in your spare
time the business will take over and
you'll soon be work ing full time
and then some. Then comes em
ployees - salesmen - bookkeeper 
and branch offices.

The FCC warning about using AM
on the 20·40·80 meter bands was
strongly put in Docket 19162which is
effective November 22nd. Paragraph 7
states that " ... we strongly urge
that . .. fu ll power double sideband
(AM) emissio n not be used in the
lower fo ur HF bands except in an
emergency . .... The message is clear.

Wondering how th is edict wou ld be
received by some of the AMers on
20m, I tu ned up the band the other
evening and hea rd W60S in con tact
with a W0 and he was bragging that he
was one of a substantial group of
AMers, mostly running kilowatts, who
were holding forth on the band . When
he finished his contact I broke in to
ask what effect the new regulations
requesting that AM not be used were
going to neve. I got my answer short
and sweet when he called me a liar
three times and then switched his rig
off.

While I was disappointed to hear
this ca-tvoe operation from an old
timer with a two letter call , I can't say
that I was ho nestly surprised, for I
realize that the emo t ional reaction to
being asked to quit AM is just as
strong as was the reaction whe n the
FCC said no mo re spark in th e 20's.

How much nicer for all of us are
the chaps who embrace new ideas and
new modes - the fe llows who get into
slow scan - satellite relaying - like
that. We will always . have a few
curmudgeons who will fight progress
to the last ditch, rationalizing as they
go down . The FCC is, for once, stating
the majority opinion when they say
that we really can 't afford the luxury
of AM on the lower bands.

FIELD DAY PLANNING

The Foothill Amateur Rad io So
ciety (Mt. View, Cat) brought up a
very interesting point for Field Day
committees to ponder when they are
making their pla ns for 1973.

Ted Harris W8RPA/6 did some re
search on the average number of
contacts scored by the five to p clubs
in each transmitter gro up over the last
five yea rs and put the info o n a chart.
The resu lt is fasc inat ing and seems to
defy logic. At the very least there
seems to be a lot to learn from it.

Plotted on the chart you can see
that the number of contacts made per
transmitter drops off after two trans-
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THE MXV·100 MONITOR

One of t he newer companies to
en ter the SSTV 'f ield is J & A Elec
t ronics of Poughkeepsie, New York,
who is manufacturing the MXV·1QO, a
superb slow scan monitor.

The monitor is built in a Heathk it
styled cabinet the same size and color
of the S8·200. The front panel is dark
green plexiglass with lettering beh ind
the plexiglass, resulting in quite an
attractive uni t that matches Heath
equipme nt perfectly .

Inside, viewed from the front, the
cathode ray tube is mounted on the
left and the two plug-in printed circu it
cards are mounted on the right. The
smaller card is the h igh voltage power
supply and t he larger card contains
the major monitor circui try . A third
printed circuit boa rd is mounted ver
tically in approx imate ly the cabinet's
middle . This conta ins the interconnec
tions for the other two boards, and
some of the low voltage power supply
components. The remain ing low vel
taqe power supply components are
mounted under the chassis. A 6FG6
tuning eye tube is mounted on the
front panel for aid in tuning signals

interested in this system you might
co ntact either Gervie W7F EN or
Robert W0LMD for circuits and specs.

If you haven' t already heard,
another company, Thomas Elec
tronics, Box 572, Henderso nvill e TN
37075, has recently entered the Slow
Scan field . The info on th eir gear
looks great. Thei r mon itor displays a
4.5 in. picture, has an attractive alu
minum CRT bezel, sync tun ing meter,
and vertical retrigger button mou nted
on the front panel. I th ink their
came ra is a real winner. Slow and Fast
Scan outputs are provided on rear
panel jacks. In fact, you have a choice
of video or rf Fast Scan output; thus
you can use your regu lar TV set as a
Fast Scan monitor (even while te le
vising Slow Scent] . Further, the Fast
Scan output is adjustable fro m Chan
nel 2 through 6, so you can pick a
blank chan nel for you r area. Another
big advantage of this camera is the
built in ac power supply ; thus the
camera is completely self contained
(you SSTVers with only a monitor
and tape recorder take note here). I
suspect we will hear quite a bit more
out of this company during 1973.

First SSTV QSO via Oscar 6. Not bad.'

down to a 4 second rate, or IC
"counters" can be tapped at th is
point. If you don't care to go into
your commercial gear, just make up
some 4 second tape loops (I described
tape loops in the September '72
column)

Don Miller W9NTP and Phi l
Howlett WA9UHV have laid claim to
the firs t SSTV GSO via an amateur
rad io satelli te. During orbits 30 and
4 1 they successfu lI y exchanged rea
sonably fair pictures th rough the then
a -dav-otd Oscar 6. Although they had
managed to exchange approximately
40 part ial frames during earlier orbits,
it was not until October 19 that
pictures approached "solid copy"
state. This month's "Osca r 6" picture
(co mp liments of W9NTP) was one of
the f irst few received by Don from
WA9UHV. Not bad, eh? Probably you
not iced the two or th ree Slow Scan
signals through the satellite duri ng
eac h pass varying t remendously in
level. This was due to the CW signals
" loading down" the littl e "one watt
repeater." Here in Alabama, the on ly
distinguishabl e pictu res (du rinq that
fi rst week of Osca r 6) were from
WA9UHV, as he and W9NTP tried for
a perfec t exchange. Now, since the
satellite has been up a while, act ivity
has probably settled down to where
Slow Scan is easier th rough the satel
lite ... look in some night between
29 .450 kHz and 29.550 kHz !W1AW
nightly bulletins give t imes of equa
t orial cross inqs] . I think you will
agree, Slow Scanners have the persis
tence of a P7 tube, and the enth u
siasm of a firecracker.

The idependent sideband system
(tra nsmttttnq audio on either upper or
lower sideband, and video on th e
o ther (simu ltaneouslyl is growi ng in
interest, and may beco me quite popu
lar du ring '73. W7FEN, the "Father of
the ISB idea," and W0LMD/4, have
developed ISB units for use wi th
comme rcial gear, li ke the Hea th Trans
ceivers. I unde rstand W0LMD's unit
uses a pair of surplus Co ll ins fi lters,
and has exceptional SB to SB and
carrier suppression . If you're seriously
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Last year during the worldwi de
Slow Scan contest there was an ap
parent t rend toward white letterin g o n
a black bac kgrou nd . If 1were to make
an educated guess on th is year's t rend,
I would p robably say 4 second i.d.
frames wi ll be q uite popu lar.

A 4 second fra me d isplays your
call, fo r examp le, on th e top half of
th e screen, then as the trace nears th e
midd le of the screen, a 1200 Hz
vert ical "blip" comes along and resets
it to the top, and the procedu re is
repeated . Since you r call is now being
p resented twice as often on th e top
half of the screen, wh ile the botto m
half is not being swept, the result is a
brighter image, and if QAM "zaps"
part of your ceu on th e first sweep,
chances are the second sweep will f ill
in th e gaps, th us sti ll mak ing you r call
pe rceptible. How do you obta in 4
second frames from you r gear? Well,
the vert ical rate co nt rol may adj ust

mitte rs. Three transmitters did not
result in any more contacts than two!
And four didn't help matters very
much either. Nor did the fifth. The
sixth t ransmi tter seemed to make
more of a d ifference ~ perhaps that
one should have been used in thi rd
place . The seventh transmi tter must
have bro ken down so often that num
ber six had to take time off to help fi x
it. And how about the nine t ransmit
ter clu bs doi ng worse than the two
transmitter effo rts! How is it possible
to make fewer co ntacts with n in e rigs
than two? Perhaps they were all on
the same band .

It wo uld appear that a whole lot of
plann ing is need ed to change this
we ird pattern. There must be some
way to make more co ntacts with three
stat ions than two!

Continued on page 142.....
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H enry Radio p ro ud ly a n nou nces the new T empo line o f amateur

FM transc eivers forthe 146 and 220 MHz bands. The C ommercial
Line t r ansceivers are so fine they can m eetthe tough FCC

requirements f or T ype Acceptance in c om merci a l two-way service.

A broad line of transceivers s o modestl y pric ed that any amateur
c an own one . T ransc e ivers that defy com pa r ison f or both

perfo rmanc e a nd value. Transceivers that a re not a dream f or
t omorrow but a re avail able right n ow .. . today.

TEMPO'S " COMMERCIAL LINE" TRANSCEIVERS ... THE BEST!

TBMPO/CL220

As new as tomorrow! The Tempo Corn
mercial Line VHF transceivers offer com
mercial performance at amateur prices.
Both units include an audio limiter to as
sure constant deviation at all times and
an instantaneous impulsesquelch. Micro
phone. power cord . mounting bracket
and one pair of crystals is included.
GENERAL SPECI FICA.TlONS:
• Frequency Range : 220-225 MHz

(2 MHz operating range)
• Number of Channels: 12 channe l

capability for transmit and receive
• Microphone: Dynamic wi th coi l cord
• Dimension ; 2.36" H x 5.90" W x 7.66" 0
• Weight ; 4.5 pounds
• Frequency Stabi lity : ±0.001%

( _20° to +60°)

• RF Power Output: 10 Watts or 3 Watts.
• Output Impedance: 50 ohms unbalanced.
• Sensitivity : 0.5 microvolts nominal for

20 db quieting.
• Spurious & Image Attenuation : 70 db

below desired signal threshold sensitivity.
• Adjacent Channel Selectivity (15 KHz

channels) : 70 db attenuation of adjacent
channels .

• Type of Receiver: Dual conversion
superheterodyne.

• Audio Output: 2 Walts minimum
wlinternal speaker (at less than 10%
distortion)

• The price : $329.00

TBMPO /CL146
• Frequency Range: 146-148 MHz
• Same general specifications as Cl 220
• The price: $279.00



TEMPO/fznp
Truly mobile. the Tempo/fmp 3 watt por
ta ble gives amateurs 3 watts. or a battery
savi ng Yz watt, FM talk power anyplace at
anytime. With a leather carrying case in
cluded, this lit tle transceiver will operate in
the field , in a car, or at home with an acces
sory AC power supply. Th e battery pac k is
incl uded. Frequency Range : 146-148 MHz
The price : $225.00
(Accessory rechargeable battery available:
$22.00)

TEMPO/lznlJ
So much for so little! 2
wattVHF/FM hand held.
6 Channel capability,
solid state, 12 VDC, 144
148 MHz (any two MHz),
inc ludes 1 pair of crys
ta ls, bui lt -i n cha rgi ng
t erm in al s f o r nl-cad
cells, S-meter, battery
level meter, telescoping
whip antenna, inte rna l
speaker & microphone.
$189.00

TBMPO/lznv Z

So much for so little! This little 10 Watt VHF FM
transceiver oHers high quality performance and
features usually found only on more expensive
units. Features such as AFC on receive and sepa
rate switchable Transmit / Receive sections. In
cludes mounting bracket, heavy duty power cord
and provisions for accessory AC power supp ly.
Frequency: 146-148 MHz, 11 cha nnels, 25 KHz
channel spaci ng, 13.8 VDC ± 10% operati on
(standby -100 rna. receive -1 50 ma, transmit
- 3.0 amp.)
The price: $199.00

PRICE

'220.00
$235 .0 0
$ 180.00
$ 195.00
$ 105 .00
$ 130.00
$ 85 .00
$ 12 5 0 0
5215 .00
$ 2 3 5 .0 0

2M
2M
2M
2M
2M
2M
2M
440MHz
440MHz
440MHz

BAND

TPL 10 0 2 -3 5 to 25W 10 0 -1 3 5W
TP L 1002 -3 8 1-3 W BOW
TPL802 5W BOW
TPLB02B 1 to 3W BOW
TPL502 5 to 15W 35·55W
TPL5028 1 to 3W 4 5W
TPL252-A2 l W 25W
T P L 4 4 5·1 0 1 to 2.5W 12W
TPL445 ·30 4W 30W
TPL445-30B lW 30W
Tel' 12A Control Head . .. $32 .00

Miniature power houses! Operates directly from a
12 VDC power source. automatic antenna switch
ing. incorporates Balanced Emitter transistors and
state of the art design practices. making it vi r
tually immune to damage due to high VSWR or
misloading conditions.
MODEL POWER POWER
NUM BER IN PUT OUTPUT (min)

TBMPO/TPL
high po_er

fD1 aD1pllfiers

AVAILABLE AT SELECT DEALERS THROUGHOUT THE u.s.



ne ncauv deflected and elec trosta ti.
cauv focu sed cathode ray t ube . wi th
5500V on the accelerator. Also. there
is no yello w filter o n the face. AI ·
though one can easily be added, we
pe rso nally prefe r the unfiltered
sc reen. I fo und a viewi ng hood un.
necessary. In fact , I didn't even cover
the window d uring afternoon ope ra
t io n , when the su n reflects into the
shac k (this usually requi res a hood
with my 5 UP7 homeb rew monitor).

The low pass and noise immunity
ci rcuits d id a superb job pulling signals
right ou t of the mu d. Ofte n I could
read a st ation's call sign off t he sc reen
before I could hear them give their
call. If GR M came o n close to 1200
Hz la nd it had to be close - the filte r
is pretty sharp) fo r, say. o ne second,
t he monito r would me rely leave a
b lan k space of 15 lines (120 lines
divided by 8 seconds > 15 lines per
second), then immed ia tely lock back
and re sume the picture. In fact . the
abili ty o f the mo nitor t o "latch onto"
a signal ins ta ntly was qui te a ttractive.

Alt hough the 5 inch sc reen may
seem slightly small to some of you
(t here is a trend to ward the 7·inch
sc ree ns), t h is was fine for me. Possibly
th is is because I loc ated the MXV·l 00
right above my presen t 5 inch mcnl
tor, which was placed fo r perfect eye
to sc reen distance p rev iously.

The sync tun ing eye is a unique
feature o f the MXV· 100. Since the
sync freq uency filter s a re sha rp ly
tuned. when a signal is o ff freq uency,
t he screen is dark , instead of st rea ked
to o ne side o r th e o t her and t he eye
tube (like o n so me stereo tuners) is
"open," As the signa l is t un ed o n
frequency , the eye c loses (again, li ke a
stereo ). This fool proof tu ning has to
be seen t o be apprec iated .

The un it uses top q ua li ty parts
t hroughou t. and boards a re G 10 class.
All infine in tegrated c ircu its are
p lugged in to soc kets fo r easy ser
vrcmq.

I noticed the def lect ion yoke was a
Stancor item, with a long part nu m
ber, evidently specially ma de fo r J &
A.

All connections to and fro m the
mo nitor are o n the rear of the unit
and connecuo.... to your r ig is des:
cribed fu lly in the ooe-atlnq manual.

Are you interested in seeing what
wireless was realty like in t he twen ties
a nd hearing t hose crvstat-sets a nd
horn speakers swarking away .. . well
• •
lust pop over to England whe re
they've opened a Wireless Museum,
t he only o ne in the world wh ere the
visitors are permi tted to handle the
ex hibits! There are do zens of se ts o n
view, ma ny of them dat ing fro m the
ea rly d a ys of broadcasting In

England - 2LO o pened up in Novem
ber 1922. There is even one which was
used in th e trenches d uring World War
I. The Museum is run by the recent ly
for med Wi reless Preservat io n Societ y,
devo ted excl usively to th e collection
and renovation of wi reless and elec
tron ic eq uipment fo r pu re ly cu lt ural,
educati onal and his torical pu rposes. It
is a n en t ire ly non-p ro fit mak ing or
gan iza tion, a nd all its o ff icers a re
honarary . The han/secretary and
Musuem Cu rator is Douglas Byrne,
G3 KPO. of Hama Ho use. Gu adting
Watergate, Spald ing, Linco lnsh ire, and
it wo uld be adv isable to contact him
by ringing ST D 077 ·584-485 prior t o
a visit to the museum.

(NGliSH
RADIO MUSWM

... K4TWJ

The Santa Fe Railroad has recen t ly
been rep lacing its in -service Model 14
& 15 Te letype gea r with more up-to
date uni ts. It seems t hey had no idea
t ha t so meone migh t still be in terest ed
in such " o u t o f date" equipmen t. so
t hey sold most o f what they had in
ten-ters as SCRAP METAL! Bill
Johns ton WB5CBC heard abou t th is
sacrilegious action and managed to
have a hold put o n t he 120 o r so units
left . The gear is being sold as-is, bu t
-nost were pulled right ou t of service
and a re in perfec t sha pe. The uni ts a re
along the San ta Fe 's main line be-

RRTY GEAR

All In all, we fo un d t he MXV·l00 a
rea l gem of a monitor .

I understand J & A IS work ing on a
slow sca n camera system. which may
be offered soon in an attractive ly
priced monito r/camera package.

Once again . the manufacturer is J &
R Electronics, Box 1646. Poughkeep.
sieNY 12601.

of the neatly engineend circuitOose-UP
toeras

Inside Vie w of the MXV-lOO mcmtcr.

orooertv . Ex cept tor the 6FG6 and
cathode ray tube. the moni to r is all
solid sta te.

During actua l o pera tion, an incom
ing slow scan signal is fed t o the main
monit or ci rcui t board , and is then
limited and amplified. The 1500 to
2300 Hz tones are then passed
th rough the low pass fitt er to the
video ampl ifier. Output o f the video
amplifier (approxima tely 100V) is su f
fi c ient to totally cu t the beam off o n
absolute b lac ks, even w hen t he bright
ness is extre me ly high. The sy nc
pulses are taken d irectly from the
limiter. and processed through two
fi lt ers , the no ise im mu ni ty circu its,
and the pu lse shapers, before reaching
the sweep circuits. The re su lt is a
mon itor t ha t really "digs in" to get
those slo w scan pictu res. We parncu
lady liked the sync circu it ry of the
MXV 100. Briefly , it work s li ke th is:
A 30ms 1200 Hz pulse is received and
a picture starts. The in pu t gate then
closes and doesn 't open again un ti l
time for t he nex t pu lse; approxi.
ma tetv 7',1, seconds for the vertical,
and 50ms (le ngth of each li ne) fo r the
ho rizo n tal. If a pulse is rece ived , the
trace is reset and t he p rocess is re
peated . If no pulse is received, the dot
stays deflected o ff the sc reen . Th is
type of gated input makes fa lse triq
gering of ei ther the vert ica l or hori 
zo n t a l p ract ically impossib le. A
manua l vertical ret race button is
mounted on the front panel in case a
retrace pulse is los t.

The noise immu ni ty circu it s in the
MXV·1 00 compare the inpu t pulses
again st a predetermi ned level. If they
are o f the proper ampli tu de. they a re
acc epted as sy nc pu lses, If they a re
too lo w. they are rejected as no ise.
The circuit will follow a signal right
do wn to the " trash" level befo re
rejecting it. Re me mber , the active
filters have al ready ascerta ined the
pulses a re 1200 Hz pulses,

The unit we received for evalua tio n
did a beautifu l job. Dur ing some tests,
using ta ped pic tu res wi th known con
tent. o ther local slow scanners and
myself noticed small deta ils we pre
viously had not noticed signi fic an tly
wit h ou r own mo nitors. The pictu res
appeared e xceptionally clear and q ui te
bright . I th ink this is mainly d ue to
the alu minized 5AHP7, an elec trorre q-
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Clef'! FM-2t 220 MHZ TRANSCEIVER

escape from the 2 meter crowd

The all new

220 MHz Clegg FM-21 Transceiver
puts you in tomorrow's channels today!

220 MHz FM is the early solution to
overcrowded 2 meter channels. Here's
your chance to get in on the ground
floor of the FM future. The new FM-21
all solid-state transceiver is an oppor
tun ity to " do it right" this time and
start with the leader. The FM-21 uses
only 1 crystal in any channel . .. one
crystal gives you a separate transmit
and receive frequency as well as auto
matic 1.6 MHz programming in the re
peat mode. We call this unique triple
duty crystal feature Clegg Crystal Saver
Frequency Control. For the complete
story, see your Ciegg Dealer or call or
write us today for detailed data sheet
and avoid the crowd.

Amafeur Net $299.95

CHECK THESE FEATURES

• B~ 10 watts output (minimum).

• Speech clipping.

• Sensitive receiver- .25 ~v (max.)
for 12 db Sinad.

• Selectivity-Adjacent channel (40
KHz) down 50 db.

• Each crystal does tri ple-duty, pro
viding a transmit and receive fre
quency (Crystal Saver Frequency
Control).

• Monolithic crystal filter.

• Compact, rugged, attractive.

h<~ /1/",AD DIVISION
_______ INTERJlATlONAJ -t,J!!?t.....,-~--~--------

~, - 3050 Hempland Road, Lancaster , Pennsylvania 17601
"" 0" ,,0·

Tel : (717) 299-3671 Telex : 8-4-8438
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power is adequ ate to wo rk through
the satell ite, particularly on an ove r
head pass.

K2RT H of New York was able to
hear his own signals through the sate l
lite when it was over Dakar in W.
Afr ica, over 3,000 miles away. Ama 
teurs in over two dozen countries are
be ing heard and worked through
OSCAR. OSCAR also carries a beacon
on 435 .10 MHz. It has 300 mw
ou tpu t and sends 24 th ree -diqit num
bers representing telemetry in Morse
code at 10 or 20 wpm. Th is tells us
the operating conditions within the
sa te ll ite.

OSCAR 6 launch, OCI. 15, 1972 at 171 9
GM T (courtesy NASA-USAF).

OSCAR 6 has solar ce lls and a
nic kel-cad miu m battery and was built
for a year o r more of useful life. So
there is plenty of time for y ou to get
equ ipped o n 145 and 435 MH z.

Keep a log of stations heard and
worked, with date and time. Submit
your log period icall y to AMSAT and
you will receive a colorful GS L in
return .

OSCAR 6 OSL carel. To receive OIIe, please
send repor! 10 A MSAT, Telemetl'y Dept.
P.O. Box 27, Washington , D.C. 20044.

For more Information or problems
you may be hav ing, please send SAS E
to me and I will do my best to help
you .

i would like to thank Palmer E. A.
Back WB6G lY fo r help ing me get the
photographs.

Satellite and launch vehicle on lhe p.td just
before ccunrdc wn slarted (courtesy
NASA-USAF).

Satellite as it is being placed inside ITOS·D
rocket (courtesy NASA· USAF).

orbita l predictions for the next day.
The speed of the satellite is in excess
of 15.0CX> mph . Hence the Doppler
shift will make the signals slowly drop
in frequency on your receiver as much
as ±4% kHz each passage . The power
output on ten meters is about a wart
maximum to a dipole.

OSCAR 's repeater is entered on
two me te rs - 145.90 to 146.00 MHz.
Signals are relayed out on ten
meters - 29.45 to 29.55 MHz. You
should hear signals throughout this
100 kHz passband , and up to 50 kHz
below and above it. All modes can be
used th rough it, but CW and SSB are
the most efficient. Tec hnicans a re
authorized to operate t hrough t he
satell ite by FCC waiver. The satelli te
is sun·synchronous, i.e., it will appear
ove rhead at approximately th e same
times each day, a ro und 9 AM and 11
AM each morni ng, and 9 PM and 11
PM each night, regardless of your
locat ion. The mo rn ing passes come
d own from over the North Pole, and
t he night passes come up from ac ross
t he Equator. A tlvover lasts only
about 20 minutes, so you must know
the t imes pretty closely . If you have a
te n meter beam, lucky for you. Most
of us are using just dipoles or long
wires. Just 10 watts of two me ter

" f
,--

AMSAT
NEWS

M;!<e Frye W88LBP
640 Ileuvitte Dr.
Dayton ON 45429

THE OSCAR 6 AMATEUR
SAT ELLIT E IS IN ORBIT!

NASA team inspector swabbing down AOC
(cou rtesy NASA·USAF).

OSCA R 6 was launched from
NASA Western Test Range on Sun
day, October 15, 19 72, piggyback
with t he NOAA-2 weather satellite. Its
big Thor-Delta rocket pu t it into orbit
over the South Pole . It flew across the
Equator east of Africa, and the space
craft was ejected over the Medite r
ranean. OSCAR carne to life im
mediately , and European and African
amateurs reported hearing signals
through the satellite repeater.

OSCAR is in a circular polar orbit
910 miles high . Thus it is line·of·sight
to stations nearly 2,500 miles away.
Amateurs 5,000 miles apart should be
able to co mmu nicate throucjl it .
OSCAR circles the earth every 115.0
minutes at an inclination of 101.77
degrees. In that time the earth has
turned to the east u nder it 28.75
degrees in longitude. The refo re . if you
have one official prediction , then by
simp le additi on you can figure out all
future equator c rossi ng times and the
correspond ing longitudes. Copy the
broadcasts from W1 AW any night get

tween Topeka, Kansas and Los
Ange les CA, and must be picked up at
the ir locat ion. Pr ices range from $ 10
for a Model 14 Non·Typi ng Reperfera
tor to $25 for a Model 15 Page
Pr inter. Contact Mr. C. C. Glover,
Purcha sing and Mater ials Dept.,
AT&SF RRY, P.O. Box 1674, Topeka
KS 66601.
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Get total 146-148 MHz coverage
without buying a crystal!

Telex: 84-8438

'"OuPOtlt Iradema,1e

CHECK THESE SPECIFICATIONS
GENERAL

POWER REQUIREMENTS: 12 to 14 VDC
Current Consumption at 13.5 VDC :
Receive : 4 amps squelched, 1.2 amps unsquelched .
Transmit : 6 amps max .

DIMENSIONS: 7r.· x 3\h- x91;4· deep ; e lbs. net
weight. RECEIVER

TUNING RANGE: 146.00 to 148.00 MHz. continu 
ously tuneable with reset capability of approx.
1 KHz to any frequency in range.

SENSITIVITY: . 35 ~v max. for20db Quieting ;.1 JJV
for reliable squelch action .

SELECTIVITY: II KHz at 3 db ; less than 30 KHz at
70 db. Adjacent (30 KHz spaced) channel rejection
more than 70 db.

AUDIO OUTPUT: 2.0 watts (min.) at tess than 10%
THO into internal or external ohm speaker.

TRANSMITTER
TUNING RANGE AND CONTROLS: Same as

RECEIVER.
POWER OUTPUT: 25 watts Min. into 50 ohm load.

PIA transistor protected for infinite VSWR.
MODULATION: Internally ad justable up to 10 KHz

deviation and up to 12 db peak clipp ing.

Te l. (717) 299-3671

-f/!!!l'l DIVISION

3050 Hempland Road, Lancaster. Pennsyl vania 17601

Amateur Net $479.95

The modified Clegg FM 27B transceiver
now covers the entire range of 146-148
MHz . . . and needs NO addit ional crys
tals. It' s the only 2 meter r ig available
now with built-in total coverage that
also offers greater than 25 watts output
power, uses 10 IC devices, and has
Teflon ' wir ing throughout. Not a single
bi-polar device is in the RF path in
transmitter or receiver . .. ensuring
greater reliability. Accessory power
supply and sub-aud ible tone on transmit
are available too. At home or in your
car, the FM 27B gives you the ultimate
in total 2 meter performance. See your
Clegg Dealer NOW or wri te or phone
us today for detailed data sheet on our
2 meter leader.



OUCH!
See the proposal on page 241

WITH
THE
FCC
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RM·1604
Before the

Federal Communications Commission
In the Matter o f

A mendment of Part 97 of the Ama
teur Radio Service Rules to revise the
station identification requirements for
transmissions o f less than two mi 
nutes. Order adopted Ocrober 20,
1972. Released October 20, 1972.
By the Chief, Safety and Special
Radio Services Bureau .

1. The Commission has under co n
sideration a pe tit ion filed by Michael
R. Beve rly proposing ame nd me n t o f
Part 97 to change th e statio n ident ifi
cation req ui rements for amateur rad io
commu nications of two minutes o r
less.

2 . The pet itioner proposes to add a
new subsect ion to § 97.87 which
would require the co n t ro l o perator of
an amateu r station to identify his
station and the station be ing called at
the begi nning of a t ransmission and, if
t he t ransmissio n was less than two
minutes in lengt h, the c onclud ing
ident ification would consist of on ly
the cal li ng sta tion's call sign. The
Commission's Ru les on stat ion iden
t ificatio n req uire the co n trol operat o r
to identi fy both h is station and the
station he is calling at the begin ning
a nd conclusion of every transmission.

3 . The petitioner asserts that this
proposed change will fac ilitate punc
tual ity and efficiency fo r short ex
changes. Petitioner further asserts that
comp liance with ou r present identifi
cation rules is difficult with a very
short transmi ssion.

4 . The present station ident if ication
ru le p rovides rapid identification of a

WA0ABI stat io n to preve nt o ne way commu ni============== cat io ns broadcasting, iden tification of
stations conducting inte rnatio nal thi rd
pa rty commu nications , and iden t ific a
tio n of stations conduct ing radio com
munica t ions wi th sta tions in co un tries
which ban co mmu nicat io ns wit h U.S.
ama teur stati ons. Whi le [he required
form of identification may be some
what awkwa rd during very sh o rt trans
mission, the reasons for th is iden t ifi c a
t io n procedure remain s the same re
gardless o f the length o f the commu n i
cation .

o 0 o. 5. The Commission, th ere fore , be-
Kelth Lemonics W7DXXIl, Managing EdItor Heves that the re is no just ificat ion for
of 73, l Istening to the first "beeps" of th i d I
Spu tnik I a fe w years back (too many). IS p ropose ru e ame ndme nt. In

W9's during th is one. A brief opening
from Maine to Florida was noted on
October 30th from 1436 to 1638Z.
October 31st and November 1st
brought very good aurora . I also
wo rke d these o peni ngs with ve ry good
results. Among those most active were
K9 HMB, K8BBN, WA8MLV (ru nning
a Yaesu transverter}, WA 10UV,
VE3 FHK and WB3JC K. The most
unusual contact reported was from
the Chicago area to Caspe r, Wyomi ng .

V E1ASJ is o ff the air on 6 at t he
moment due to a storm blowing a tree
against his to we r. A new tower is in
the works and may well be in opera
t ion by the t ime this appears in print.

W0TVD , Omaha, would be happy
to sked anyone needing Nebraska . He
runs a Swan 250C and a 6 e lement
wide-space Te lrex at 55 teet. Chu ck
says in h is letter tha t W0CCD, known
as " Grand ma Lou" , will be back on
the ai r with a Swa n and a 6 elemen t
Hyga in thanks to her many friends
around the cou ntry. I can persona lly
ve rify that she made the grade. J ust a
few evenings ago I he ard her ta lking to
Jo hn WA0 HTP. Chuck menti ons t he
October 17t h opening as having lasted
a ro und 5 hours, working its way down
the east coast, across the Gulf states
and fina lly e nd ing up in the Texas!
New Mex ico area.

Bob WBBJ HT, wi II soon has a new
KW PEP lin ear on the a ir - in fact, it
should be in o perat io n by now. Bob
w! I I b e runn ing a pa ir of
4x 150A17034 's in a passive grid c o n
figuratio n sim ilar to the one in t he
J uly 1969 issue of 73.

Anyo ne interes ted in runn ing a
beacon will find any numbe r of end
less loop tape recorders on the su rp lus
market currently . These are usually
described as " message centers" or
something simi lar. Prices run from S4
to $12 de pend ing on ho w deluxe a
model you buy. The che apest I ha ve
s e e n is from Burstein-Applebee,
Kansas City , as $3.95. A few simp le
modifications are needed to make it
acceptable for this purpose. I will be
happy to send a list o f h in ts to anyone
interested.

Forest City 16-76
l.A. FM 147.435-146.40

AM 147.405-145.40
Norwalk 147.99-39
Billerica 147.72-12
Hollis 01 -61
l ancaster 34-94
Trevose 19-79
Delete

WB6KFK
WABTOO

W1WHZ
W1DC
WA3KFX
WA3KXI
WA3CAG
Kl0HE

RTTY REPEATER
A new FM repeater serving the Bay

Area Any stat ions has just been
announced, according to Tom Nelson
W6QGN. Using 2125 mark/2975
space tones at 60 wpm, it has an input
of 147.93 MHz and an output o f
147.33 MHz.

The new repeater is a joint effort of
WA6EUZ and WBBIMP and will tem
porarily operate under the latter's call.
It wi ll be an ope n repeater and all
amateurs are invited to participate.
Although presently installed as a CO R
(carrier) access d irect audio device.
future modifications wi ll provide sig·
nal repereration, automatic date/time
entries, and o ther special features.

50 MHz BAND

A previou s col umn made mention
of WTWO ·TV with reference t o this
statio n being located in Ind ianapolis.
W9J CU, who happens to be the Chief
Engineer, sets me stra ight on the
act ua l location, which is Terre Hau te,
India na . This is what happens when
you don' t make a log entry a nd rely
o n your memory for t he details.
Arden goes on to say that the GE
Bat·Wing an tenna o n a 1000' tower,
was loaded up o n 6 during Field Day,
and between the hours of 1:3 a and
6 :00 in the morni ng, 22 States ~re

worked. How would you li ke t o have
an ante nna like t hat o n a permanent
basis?

WA 1EXN re ports conditions had
been ve ry poor until t he opening of
October 17th. Art says, " This is th e
first t ime in 7 years o f VHF opera
tions that signals eve r p inned the S
me ter at sl ightly over 60/9. Ask
W0 HZ." Art worked W0's, W4's, and

I
:!REPEATER UPDATE~

, LISTENI NG
94 76 , 88~73 70 64_112,~,,,,,._

Bill Turner WA OA BI
Five Chestnut Court
Sr. Peters MO 63376

AR
CA

CT
MA
PA
PA
PA
RI
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REPEATER USERS

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.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHON E: (405) 224- 6180
TWX -9 10-830-6425

REPEATER OWNERS

If you want reliable access to the repeaters in your area. yo u want and
need SENTRY CRYSTALS. SE NTRY CRYST ALS are custom made for your
rig. We don't stock a large quantity of crystals for a certain freque ncy and
hope y ou can tweak them to frequency in your rig. We do offer FAST service
on crystals made especially for you and you r rig. If y ou want re liable,
on-freque ncy o peration, INSIST ON SENTRY_

JA NUAR Y 1973



view of the foregoing, the rule making
petit ion plai nly does no t warra nt
Commission en bane consideration,
Accordingly, the Comission by the
Chief, Satety and Special Radio Ser
vices Bureau , pursuan t to the autho
rit y delegated in ~ 0.332lm) of the
Commission 's Rules, ORD ERS, that
the petit ion filed by Michael R.
Beverly is DEN IED .
Federa l Commu nications Commission

James E. Barr
Chief , Safety a nd Special

Radio Services Bureau

990 kHz SPACING
The proponents of discarding the

adopted 600 kHz band plans (CA RC,
SERA, NERA, Texas, Central States,
etc.I have listed a number of potent ial
advantages of go ing to a wide r input!
ou tput spacing on two mete rs. It is
instru ctive to ex ami ne the technica l
facts of the matter,

The most frequently stated advan
tage of the wide r spli t is a reduct ion in
repeater rece iver desensit ization. Let
us exami ne th e actual nu mbers. Most
FM receivers and transmitters have a
selectivity characterist ic wh ich is
dominated by two poles for st rong
off-channel signals greater than 200
kHz (at two meters) re moved from
the desired frequency. The slope of
such a selectivity characterist ic is 12
dB pe r octave. Therefore the redu c
t ion in desensi t izat ion achieved by
go ing from 600 k Hz to 990 kHz
separation is given by

4010910 1990/6001 = B.7 dB.
Since a typical duple xer has 90 dB of
iso lat ion. th is improvement of less
tha n 10% is hard ly worth the effort
and expense of a major recrystalling
job. In addition, the powe r limitations
imp osed in Docket 18803 wi ll make
the wider spl it less attract ive to those
high power repeaters who used the
additional few dB of isolat ion to
compensate for marginal duplexer per
fo rmance . (W1 GAN has shown that
his duplexer design has isola tion
which is adequate for at least 60 watts
of RF, which is 240 watts ERP when
a 6 dB gain antenna is used . In fact,
h is duplexer is being successfu lly used
wi th up to 200 watts of RF.) Even if
the full 8 .7 dB could be realized as
improved receiver sensitivity, the in
crease in repeater range would be
someth ing less t han a factor o r two.
Since a typical du ple xe r cavity has 30
to 35 dB of iso la t ion . we will not be
able to use fewe r cav ities in a duplexer
for 990 kHz spacing.

It has been pro posed th at to ease
t he re peater user's burden, each exist-
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ing repeater shou ld establish a second
990 k Hz repeate r using the old ou tput
freque ncy fo r the inpu t of the second
repeater. Thus no one would be stuck
with useless c ry stals. T he fallacy here
is that t he new repeater's outpu t and
the o ld repeater's input are still sepa
rated by 600 kHz, and simi larly for
the o ld output and new input. There
fore , there is actually no gain in
transmitter/receiver isolation if these
two repeaters sha re one si te.

It has been claimed tha t the shift to
990 kHz spacing will give us more
repeater c hannels . Of cou rse , this ad
van tage is negated by the proposal
t hat every repeater group use t wo
frequency pairs. At first sight, it
would seem that 990 kHz spacing
would yield 33 repeater channel pairs
compared with 27 (an increase of
22%). However. a guard band is reo
qu ired between ttle repeater input and
ou tput bands to reduce intermodu
latlcn interference to repeater inputs.
The re also is a dema nd for simplex
c h anne ls on which no repeater
o pera tes. Thus the appa re nt gain in
total number of repeater channels wil l
not be realized in practice.

Th e mos t com mon argume nt
aga i ns~ the ex ist ing 600 kHz band
plan (ha lf of th e channels in-tow/out
high and half in·high/out·low) is that
transmitters cannot operate efficientl y
over a 2 MHz spread in frequency.
However, such a rguments have no
basis in fact . We have experimentally
verified that the power output of the
Motorola " BOD" transmitter is down
only 1 d B ± 1 MHz from the frequency

for which it is tu ned up. T his sma ll
reducti on in output power will cause
no perceptible reduction in communi
cation range. Therefo re , if a transmit
ter is peaked at 146.94 MHz, it shou ld
conveniently cov.er t he e nti re FM
repeater segment of 146-148 MHz.

In general, receivers will not cover
such a large frequen cy spread without
a greater loss in performa nce. d ue to
having a larger number of high·Q
tuned circuits in their input stages, so
that it makes good sense to keep al l
t he ou tput frequencies ' clustered to
gethe r.

It has been claimed t hat it is im
possible to use a "sensitive solid stare
receiver" in a one-site repeater with
BOO kHz spacing . The ex perience of
some of our mo re progressive repeater
groups d irectly contradicts this. In
fact, a properly designed solid-state
receiver will be less susceptible to
Interference than will a more convert
t io nal receiver usi ng vacu um tu bes.
Modern solid state devices offer per
formance that cou ld only be dreamed
of a few years ago.

Some ama teu rs feel that freq uency
sy nthesize r design will be more com
p le x with the c urren t 600 kHz band

plan. However, those of us who have
actually designed a nd built svn the
sizers know that no one offset is any
harder than an y other, p rov ided it is
an integer multip le o f th e c ha nne l
spacing. From the user's point of
view, it is easier to use an offset that is
a multiple of 100 kHz, since the
me nta l a rit hmet ic is easier.

Finall y, we should go back a few
short years in FM history and recall
that our FM pioneers we re sat isfied in
ma ny cases with a 420 kHz split.
Perhaps 90% of th e repeaters in the
U.S. are on the 600 kHz standard
today . Let's keep it that wa y.

L. D. Collins K4GGI
S. J . Murray K1KEL

P. Catala F2BO/W1

Joe Kasser G3ZCZ/W3
1701 East West Highway, Apt. 205
Silver Spring MD 20910.

Establishing commu nications with
the locals when o n a trip can be as
d iff icu lt as you make it. If you can
work into the area on the hf bands
beforehand , you 'll usually get a name
and telephone number to ca ll when
you arrive. If you have a Techn ician
call o r do not have a ny hf equipment,
then get ,a friend to call someone on
the band for you.

When you go take an up-to-date
callbook wit h you. Ta ke some gifts
with you. too. If you are go ing over
seas don 't forget to take advantage of
the duty-free liquor and cigarettes
available. They ma ke very useful pre
sents. U.S. postage stamps and maga
zines or knickknacks are a ppreciated
by those who collect the things. To
another ham who homebrews, some
of t he more exotic (and expensive
overseas) IC's o r V HF power transis
tors will be appreciated almost as
much as gold ingots. If yo u did
estab lish contact prior to your trip,
you cou ld always have asked what to
bring. Twenty-one cent mint postage
stamps will be appreciated by t he
DX'er who has to purchase IRC's to
-get QSL cards from stateside mana
gers.

If you take a r ig with you and get a
permit, call in on a local frequency or
repeater. Your foreign call or recipro
cal one and unusual accent will be
recognized , an d you will have a sma ll
pileup on you r hands if you are on
VHF. If you ask fo r information
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Place Duration No. Ops No. QSOs Remarks
Palmyra 1 week 1 1600 T ransceive- murder
E. Pakistan 4 days 1 800 Trensceive-dipote
Do minica 4 days 1 3600 Split-beern, ssb/cw
Norfolk 2 weeks 1 10,000 Split-beam ssb/cw
Willis Is. 6 days 5 10,500 Multi-split-beam
Bajo Nuevo 3 da ys 4 4200 sour-hurricane
San Felix 3'h days 2 7000 Split-beam

From th e above data you can ,;e.

about clubs, stores and actrvmes one
o r two telephone numbers are bou nd
to be ment ioned .

If you don ' t take a r ig, use the
call book blind, by loo king up calfs in
the local area, then looki ng up the
name and address in the phone book.
This is nOJ an instant success method
because the chap may not speak
English, or may not be at home or
active, or may just be unfriendly.

If you are ab le to mo nitor th e local
bands, then you can look up those
calls that you hear in the call book
and cross reference to the phone
book. If you don't speak the local
language fluently, the n t ry to get
someone else who can, to ma ke the
call - o r if that is n ot possible, then
practi ce th e importan t sentences over
and over again be fore making the
call - ones like: " May I speak
t o " or , " I
am from What ham
activity is there in the area?'

Explain who you are, say that you
are monitoring him but don't ever ask
for an invitati on to h is home. Ask
instead about local sto res, clubs and
activities in general. There is a 99%
probability that he will invite you to
his home, so why push yourself on
him. Let h im be the good gu y.

I'd like to use th is co lumn to pass
on tri ps from travellers to intending
ones, so please let me hear from you.

For those go ing to London,
England , the t'NO meter repeate r re
ported to be there is actu ally in
Cambridge. More about that next
ti me .

G3ZCZ

INDXA NEWS
INOXA NEWS LETTER

From THE DXERS MAGAZINE
During the past 2% years Indxa has

been associated with a few DXped i
tions. I define a DXpedition as one or
more hams go ing to a specif ic place at
a specific time for the sote purpose of
making as many QSOs as possible in a
time span of 2 days to maybe two
weeks. Below are shown the result of
a few o f the operations.

J ANUARY 1973

that the results are about what you
would expect, but the weight to be
attached to each facto r is not so
evident i.e., is it bett er to have more
ope rators, o r o ne operator with a
beam (considered to be synonymous
wi th a stronger signal). In my ex
perience with plann ing and working
DXpeditions II have never been on
one) the followi ng factors emerge:
1. By far the most importan t factor is
to have a good signal into wha tever
area of th e wo rl d is be ing wo rked.
This outweighs all other factors for
the simple reason that if the callers
can't hear the OX they don't know
when to call and when to shut up. If
you have ever heard OD5BZ working
t ransceive and making 200 QSOs pe r
hour you know what I mean. He was
40 over everywhe re. DXpedit ions
should use beams no ma tter what else
ain't.
2. T he skill o f the operator(s) is next.
Cou rteous but firm, produces the best
resu lts. Out right nast iness prod uces
more o f the same and trying to
accommoda te everyone at the same
t ime p roduces chaos.
3. Split frequency falls thi rd in im
portance in my opinion. It helps a
great deal of course, especia lly in the
first hours o f operation when the
DXpeditioners are t ry ing to get rid of
the fi rst two thousand b ig signal Ws
and abou t SODOX headhunters. Afte r
that its importance goes way down.
4 . There is a st rong tendency to forget
most o f the big guns have mixed
totals, i.e., both phone and CWo A
good CW operator can st ill run ri ngs
around a phone operato r. In othe r
wo rds, the number of sat isfied cus
tomers goes way up when a good CW
operator is on the DXpedition.
5. After the above items, lots of things
enter into the total QSOs. The time
spent ope rat ing is obviously germane.
About 12 kilo QSOs will wipe o ut an y
p lac e. That means 2 operators
operati ng 4 hou rs o n and 4 off fo r 6
days, alternating phone and CWo
6. The bands operated should be
considered . Twen ty is still the work
horse, followed close ly by fifteen. Ten
meters is great fo r a few hours a da y.
The low bands should be used on ly to
accommodate the 200 or so gu ys
wo rking fo r 5BDXCC. Reall y there
are surprisingly few of them. I have
never seen any DXped ition for which
I QS L wo rk more than 120 stations

on 80 and 40 and most of those did
not request a OSL. The number of
top banders you can count on both
hands and no toes.

In summary, one or two guys going
to a rare one , operat ing transce ive
wi th a vertical , produces frayed
nerves, frust rat ions, and a barrel of
fun . Us big gun, big signal , persever
ing, skillful operators get through any
how. Heh, heh, heh. You peasan ts
wait for the rnulti-cp, split to linea r to
beam operat ion and you mi ght make
it .

Not that it has anything to do wi th
conducting DXpeditions, but you
might be inte rested in knowing about
OSLs resu lting therefrom. 8000 OSO~
will produce about 1500 requested
the first week, another 1500 in the
next two mo nths, another 1500 in the
nex t six months and a tota l of about
5OClO in 18 months. The rarity of the
operation does not seem to make
much difference in the to tal requests.
The green stamps will total about
$350 and nearly a ll of it will be in the
first 1500 cards. So you see I got it all
figured . I'm genna go to Clipperton,
work those first 1500 and quit.

= ::::::::::===K3 ALY

Harry Simpson A 4SCF
cia 73 Magazine
Peterborough NH 03458

Due to the lead -ti me necessary for
pu blishing a national magazine, I am
something like the moth - livi ng in
bathing suits in the win te r and fu r
coats in summe r! While st ill untang
ling th e loose ends of last year, I must
conce nt rate on new p lan s for making
1973 a banner year for all concerned
with the various MARS p rograms ! Let
me begin with an apology for the
delay in answering some of your
letters. When Alice an d I re tu rned
fro m ou r extended vacation we were
presented with a stack of more than
two hundred individua l le tters re
questing MARS in formation ! This, of
course, in addition to our regu lar
correspondence which normally runs
about ten letters per day.

Afte r the apology - thanks! Not
only thanks to those o f you who
requested the information - but to
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c. Ma l h,.. 5/12
3234 Co<onodo A....
hnp. ..... Belch CA

Slanda,d SRC806M,
No_ 102103

Lalayt:l1. HA 4 10
No. 009210 WA2KDG 5f72

Colt . 6251 No 10728 MSU ARC 6. 72
E,l""..ng MI

WRl DLH) 8nd. 601 0AT302 WA6 FCY 6172
HR 2A. 11 ct..",,_. 04 0 1152 WA 1NVC 9172
Swan Cygne, 210.No _313022 K4ACJ 9 /72
Collin . M.e, Mod, MM. , K4ACJ 9(72

No. 4294

Heatl> HW-l00 & AC PS WA2JGP 10/12

Swan 270B No, M-395430 W8HST 11/12

REMEMBER :

1 in '= 2.540 cm
1 cm '= 0.3937 in

Yaeou FT ,lOl No. 107036 WA2YSW 4/72
Sland ....d 2m FM No. 102703 W6NPV 4/72
Qrake ML2 No. 2Q189 WB2L LR 4/ 72
Slanda,d SRC-806M

No. 009210 K1TL P 5/72
Ae'o10"," 6M 355L T.

No. 685064 RR Po hq 5/72
G'd.Cu I.T,ml,
NY C

many are busy on the better known
75 meter band . Ditto the 70 foote r,
popularl y designated 20 meters.

It will take a while before all of o ur
articles are sett led into the new no
menc lature , but we'll try to convert as
quick ly as we can. Oh, there will be
some areas that wi ll take a while 
like the 6 -32 screw and its co mpatri
ots. That 32 represents 32 th reads per
inch - and in cement mixers that
comes to about 12.6 and that is not
going to be po pula r. Do you sup pose
the day will come when we do shift to
metric threads? Or even metric heads?

Milton l. Mitchel K5 lKl lost out
to a bit of uneth ical Christmas shop
p ing last month. T he Cloaked Claus
walked off with an Eimac AF 68 Ser.
No. 108B8 , Eimac PMR 8 Ser. No.
10918, and a M1070 power supply.
An RCA model AR88 with a non
standard S-meter was also taken.
Please contact Mi lton at Section A,
V.A. Center, Temple TX 76501 .

A Trio T R2200 Ser. No. 24 1969
was also politely lifted from the
loc ked automobile of Ed Pores
WA2ZBV. Anyone wi th information
can reach Ed at 16 Dorchester Drive,
Manhasset NY 11030.

The Harnburglar

STRIKES AGAIN !

A4SC F

73 GOES METRIC
Now that the U of S has decided to

go metric, the very least 73 can do is
try to keep up - and perhaps prod the
other ham magazines into following
suit - as they did with the acceptance
of the IEE E standards, etc .

Besides that, we are already partly
converted to me trtcttv - r ight? Not
too many o f us have been active on
the 250 foot band late ly, though

A WO RRI ED COMPETITOR ?
Contra ry to a ll the rumo rs, 73 has

NOT annexed the telephone com
pany. Even with the tremendous
growth we have been experiencing,
the task of d oing such a thing is
beyond our means . , . for a whife.

But Ma Bell is worried! Not only
have they started published a special
interest magazine (see above), but
their cover gives you that something
looks-awfully -familiae feel ing. In addi
t ion , we recently received a copy of a
too-secret execut ive memo rand um cal
ling fo r a d ispatch of agents whose
missions were to bring back FM and
IC construction projects! (We won
dered why that last visitor had such a
questioning look on his face when he
heard the word "antenna.")

In the face of all this we will make
a prediction: Not only will we stand
to meet the challenge that has been
made - you can be assured that the
second issue of th is preposterous pu b
lication will never meet the presses.

i n fo rma tion about Army , Navv.
Marine Corps or Air Force MARS, I
am now in an exce llent posit ion to
supply it, and I promise to answer a ll
letters promptly - at least until next
vacat ion! Sincere thanks to each of
you who took the time and effort to
write - may your New Year be the
best ever!

those wonderful members o f Air
Force and Navy·Marine corps MARS
who volunteered informat ion on their
programs - I don't kn ow what I sa id
to bring on such a response - but I'm
glad ! For the first t ime since the
beginning o f this monthly effort I
have actual proof that there are other
programs than Army MARS!

First, a letter from W4NGUl3 with
.an ou tstanding proposal for CAP-Air
Force MARS Coordination; nex t a
friendl y letter from Navy MA RS
member N0RRN (WB5AWA) listing
these frequencies and times:
Transcontinental RTTY T raffic Net :

13,9 75 kHz, 100 wpm, about 11
AM CST
Eighth District Nets:

7375 kHz, SSB·CW, 24 hours
7495 kHz, RTTY, 60 wpm. 2300Z
4010 kHz, Louisiana Traff ic Net,

0100Z daily
He also included a copy of DNC B

(A), Mission and Policy - more about
that la te r.

A Navy MA RSgram from Canal
Zone Area Coordinato r N0GCZ:
Canal Zon e Navy MA RS activi ty on
upswing with daily circuits to the
United States on TTY, CW and SSB.
Pho ne patches will soon be routi ne
but message traffic is our current
speciality. If you want to send a
message to the Canal Zone any MARS
station should be able to rou te it. Two
meter activity is also growing.

The message was forwarded by New
Ha mpshire and Vermo nt Coordinator
N0GBF, Kar l W. Miles, Pead Hill
Road, Wi lton NH 03086. Another
very nice lette r from Bill Ka reb inus
WA6RAM/N00 MY, listing west coast
frequencies and t imes, and in tro
ducing 11th NAVMARCORMARS
Dist rict Director Jack Hughes, 937
North Harbor Drive , San Diego CA
92132 - who can give full infonna
non on the program in that area.

• A F7EJD , A FB0GSY and
AFC4DTY all wrote very nice letters
introducing Air Force Public Affairs
Coordi nator J . Harvey McCoy
AF21YX, 109 Willow Ave., Hunting
ton NY 11743. Each gentleman added
other information which will be
passed along to you in th e futu re.
Finall y, a letter from a fe ll ow Army
MARS m e mber AD9SKU, Bob
Ruggley of Cicero Il , with many kind
words about our effforts - and, of all
things - he enclosed eight (count 'em)
Bcent stamps to help out on our
expenses! A tetter like that should be
rewa rded, so I'm going to use one of
the stamps to return the others!

It was a tough struggle, but we're
finally off the ground, with contacts
made fo r information from each of
the MARS services, The mail has all
been answered, the sun is shining, and
a ll is right with the wo rld ! If you need
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more about this from time to ti me.
We are thinking about may be

giving nice Lapel Pins for the 200
and 300 plateaus of our WTW. I
wonder when the ARR L will start
so me thing like this , too ? A nd
while I am " wondering" , why not
also wonder abou t t he overall view
point of DXing in general? For
Instance, why not more cvun trie5 ?
YES that's what I said " more cou n
tries"! I have not me t anyone yet
who rea lly has complained tha t
there are "too many now" . Ttns
word "countries" are used very
loosely when re feri ng to ou r DX
awa rds. Except WTW, which stands
fo r Worked The World, certai nly a
more descriptive group of words
when talking about our kind of OX.
I th ink it's time for Big Bro ther,
the A RR L to do something abou t
their DX Award set-up, give so me
pins for the 200 and 300 brackets,
give us some new countries, cu t
t hat 250 mi les sepa ration between
islands for a starter - OR - better
yet -STA RT SOMETHIN G BRAND
NEW, (all of which I doubt they
will do.) With com puters be ing
used these days even by so me of my
small grocery stores, I am sure t hat
th is cou ld be done at a very reason
able price. They of cou rse would
be able to use the computer in
many other ways when it is put in.
Th is is nearly 19 73 (73 Magazine's)
and t imes a re changeing rapidly and
I think A R RL will have to do the
same to "keep up to date" with
the rapidly changei ng world!

I know that I wil l receive ma ny
letter s te ll ing me to not " rock the
boat" , you ca n't fight the establ ish
men t , etc. My answer to these is all
the same, Ole Buddy, you have
your ideas and I have mine and if
you want to " ai r" you r ideas we
have the " LETTERS" page in -73
for you to use (I a lso have "Letters
to the editor" p~ge or pages (if
necessary In my little Dxers Mag.)
They are you rs to use to let the
othe r fellow have your viewpoints.
All I want to do is to have MOR E
DX for the boys to chase, giving
them something to do these long
winter nights coming o n us now.

I wonder if the re are st ill so me of
you out t her e that have not yet
t ried makein9 some of these new
"gadgets" USing these new IC's ?
It took me ONE HOU R to bu ild a
very FB 10 meter pre-amp using a
Motorol a ty pe 1590G and it gave a
50 d b gain with less noise than I
could hear from my Collins 325-3 .
Have ~i lt u p a n~mber of very FB
othe r litt le " good ies" (qu ite usefu l
"gadge ts" .) A ll wh ich will get
you sta rted with Solid State , you
may as well face it fellows, so lid
state is with us and the day s of hot ,
noisy, inefficie nt, e tc. is about over.
You are never too old to learn !!
73 Magazine will give y,0u plenty
of these little "goodies ' to build.
Try a few of them and the Old
Bug will bite you again and you
will again become a ham like you
used to be f • Remem ber ??
That's it for t his month,
73 es OX, de~ B P D

you kn ow we ll in advance a t the
March 14th .

Future DX~itioneers, prepare for
" all events' because you will have
"certain t roubles" (other than the
usual licenseing, customs, etc.) You
will have QSL problems when you
are back home, you will have a lot
of such items as, time wrong, band
wrong, even the mode and ba nd
will be wrong. Then you may have
a " pirate" work ing the fe ll ows at
the same dates you are on, some
times a few days before or after
you are on. Be sure you have a
good GMT wa tc h or clock and set
it right and be sure of you r GMT
date (this also goes fo r t hose back
here working the DX stations, too).
All t he above came to mind when I
received a letter from Jim, K9TZH
afte r his operat ion at Market Reef,
whe re he operated as OJ~ SUF.
A portion of the letter quoted :
"OJ~ SUF QSL INFO: Fellows
I am very so rry that there has been
suc h confus io n regard i n~ the Market
Reef Ex ped it ion QSL s. When I
left Finland, all was in order but
since that time , problems have devel
oped concerning fina ncing the 6000
ca rds. Have jus t received a letter
from OH2BHU, who stated that
the cards have finally been ordered
and will be coming out very soon.
Anyone having problems getting
a ca rd for the ir QSO, please write
me and I will do eve rythi ng in my
power to get the contact confi rmed .
This includes fellows who have
rece ived t heir own ca rds back mark
ed " Not in Log" .

I would like to emphasize this is
not a request for $ !"
Jim says in the letter, " if I had
only knew then, what I know now".
after mention ing other problems.
NOW FO R THE WTW AWARD
At the present moment all the info
and present status of the WTW is in
the hands of Dave, K2AGZ and I
am QRX for him to sen d all t he
info , etc. down her e so that I can
arrange it all in the files and then
get go ing on the project again. I
hope to soon receive this all from
Dave and get going again. I suggeSl
that all confirma tions be sent to
me di rect instead of to 73 Mag.
H will be more quickly hand led
and be less chance of your cards
being lost , etc. I do very st rongly
suggest t hat ~ou send you r cards
by " certif ied' (cheaper), o r via
Registered ma il and include enough
(either stamps or money) to return
your cards by " cer t ified mail" plus
of course the usual parcel post
costs and nat urall y the WTW fee
of One Dollar (to part ly cover ou r
costs). Be su re to list every card in
the order they appear in the DXCC
country list , giving date, etc. of the
contact. Remember we will keep
th is li st you send us. You had
better make yourself u p a dupl icate
list to keep fo r reference purposes
at later dates when you add new
countries to your sta ndi ng in the
WTW. Remem ber there are three
awards , the WTW-lQO, WTW-200
and WTW-300 and these can be
earned on CW and then the same
for all PHONE. Will be tell ing you

Hello, " You-A ll", looks like it will
be me running this column and
the WTW A ward from this date on.
Let me introduce myse lf :
Name: Gus M. Browning
Call: W4B PD (and have signed well

over 165 other calls from OX
locations overseas.

Been A DXer stnce . Nov. 25 1927
QSO 's made: Total over 600:000
D XCC N r. 4 , WAZ N r. 40. and lots
of the other awards not all can be
remembered.
Occupat ions: Editor & Publisher
of The DXe rs Magazine, printer
and Electronic Repai r Shop.
Thatsenough tooting my own horn.
Plen ty of time at late r dates !
J need all the good . reliable OX
tidbits. n~ws. DXpedi tion plans.
OX QSL into, and even any good
photographs (in black and white
. when possible) you may happen
t o have or get lat er on - They will
t o returned to you if you will
ment ion "ret urn to ???' on the
back sirJe of them.

You can sen d your info to me
either at the address of t his mag'
azi ne or (to save time) send it to
me d irect at t his add ress:

Gus M. Browning, W4BPD
Drawer "DX"
Cordova, S.C. 29039

O r if you run across something
th at's ' red hot" and you th ink is
important enough you could call
me (please NOT COLLECT) at :

(80 3) 534·6485
You ca n call me anyt ime of day o r
night (as late as 2 o'clock A.M. 
loca l t tme . I wo rk that late every
night here - 7 nights per week) .
In submitting info to me please
keep in mind that I will have to
have the news items in my hand
no later than 3 days before the
first of each month. This is being
prepared on October 28 th. as an
examp le of how long before it
appear s in your magazine.
In case you havent heard yet, t he
year 1973 is being called " ou r
year" by 73 magaz ine so Wayne
(the " big boss") and I have come
up with an awa rd to ce lebrate, an
awa rd not too hard to ma ke. All
you have gotta do is to work 73
d ifferent countries in the first 73
days of 19 73. We wilt call th is
someth ing like "The 73 - 73 - 73
DX Award. So get the old rig
ready to start on Jan . lst, 19 73.
After you have worked your 73
d ifferent countries in the first 73
days of 19 73 (t ha ts the 14th o f
March ) get th ree other hams to
ce rtify you r log) sen d us the list
of stations you worked, giving the
dat es and times, etc. of the QSO's.
The Awa rd may be e it her a nice
ce rti fica te or lapel pin , maybe it
will have a small " cost" tacked on
to cover our cost or maybe even
free (if Wayne can afford to lose
on the whole thing !). Will let

JANU ARY 1973
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Be it known by these ptesenu th~t _

hal prov ided sat isfactory proof to tha staff o f 7:J ,I\I,\ G AZINE

J

BRISTOL 73 ACTIVITY
CONTEST AND AWARD

Contest to run from 1st January
1973 to 31 st August 1973, and is
open to all licensed radio amateu rs in
the world, who are invi t ed to make
contact wi th Br istol, England. Bristol
is defined as within Postal Districts 1
to 20 inclusive (BS l to BS2O).

A case of sherry donated by a
famous firm of Bristol wi ne merchants
will be presented to :
1. T he highest scoring station outside
the U.K. call areas.
2. The highest scoring station with in
the U.K. ca ll areas bu t ou tside Bristo l.
3. The Bristol station making the lar
gest number of contacts with parti ci
pating stations.
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An nouncing th e upcoming Tropical
Hamboree/A RRL Southeastern Di
vision Convention Jan 20-21, 1973,
at Miami Municipal Aud itorium, 499
Biscayne Boulevard, Miami , Florida.
Further information may be obtained
from Evelyn D. Gauzens, W4WYR,
Chairman, c/o Dade Radio Club, P.O.
Box 73, Biscayne Annex, Miami,
Florida 33 152.

TROPI CAL HAMBOREE

cordia lly invited. Wri te W.C. R.A., Bill
Rambox, WB9AVD, P.O. Box OSL,
Wheaton, Illinois 601B7 for informa
tion.

WHEATON HAMFEST

The Wheaton Community Radio
Amateurs will hold their 11 th annual
Mid-Wanter Swap and Shop on Sun"
day. February 11. 1973 at the DuPage
County Fai r gro und s, Wheaton,
Illinois. Hours: 8:00 AM to 5:00 PM.
$ 1.00 Advance/Sl .50 at the door. We
are expand ing to two bui ldings th is
year. Refreshments and unlimited
parking. Bring your own tab les. Free
coffee and donuts 9:00 - 9 :30 AM
Hams, CB 'ers, electronic hobbyists,
f riends and commercial exhibi tors are

NEW CERTIFICATE AVAILABLE
Now and then - it certainly doesn' t happen often - but occasionally

someone of part icularly low mo ral turp itude manages to become a subscriber
to 73. T he Lifet ime cancellation award is reserved for those who, by their
rottenness, ri chly deserve it.

None have yet been issued; however several amateurs are defin itely up
for serious consideration. Unless psychiat rists are able to give them
emergency mental repairs, th ese slck -o's will be early winners.
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allow hams to get acquain ted with
fellow V HFers. Exchange call letters,
county and state. Count con tacts with
mobiles in each county worked.
Mobiles can work a stat ion once from
each county o f mobile or portab le
operat ion. Let 's see some mobi les.
Scoring : Mul t ipl y number o f con tacts
t imes number o f coun ties work ed
times number of states worked.
Awards: Certi f icate to each station
scoring 100 poin ts on six or 50 poin ts
on two meters. Cert i f icate to the top
station in each state regard less of
score. This applies to each band of
operation. Each band is a separate
entry and a sta tion can enter one or
both bands. Logs should show time
band mode and exchange info. Mail
logs by April 15 to WA3NU L, Box
1062, Hagerstown MD 21740.

3RD WORLDWIDE SSTV
CONTEST

The th ird worldwide contest for
SSTVers is being sponsored by cq
electronoca Magazine. The operat ing
times are 1500- 2200 GMT Feb. 10,
and 0700- 1400 GMT Feb. 18. Plan
to use all au thorized frequencies on
80 th rough 10 meters. Each twc-wav
exchange counts one point with a
mult ipl ier of 10 for each continent
and an additional multiplie r of 5 for
each official A RRL country. T he only
except ion is that each VE and W call
area will count as a separate count ry.

Logs must contains T ime (GMT),
Frequencies, Data, Call sign, No. sent
and received, Count ry multipliers,
Points and f inal score. They must be
received by Prof. Franco Fanti. v ia A.
Dal1 olio 19, 40 139 Bologna Italy be
fo re March 20, 1973.

NOT E: A ll contacts must be made
via SSTV only. Use of any other mode
of t ra nsmission befo re, during or after
the Slow Scan exchange is not permit
ted, and will cause your log to become
invalidated.

VHF CON T EST
W o r lwid e V H F A ct i v i t y

1973 - 3PM local March 10 to lOPM
local March 11 . Purpose : T o keep
VHF bands act ive, allow rig testing,
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CONTEST EDITOR NEEDED!
There is another aspect o f ama teur

radio that we would like to cover
regularl y in the 73 newspages - con
tests and certificates. It is possible
that we might be receptive if someone
who was seriously into these things
offered to keep the 73 readership
informed.

We might even be able to add some
pecuniary interest to you r amateur
radio hobby.

I f you have better than average
connect ions on keeping up wi th
certif icates and awards, and are inte r
ested in preparing capsule facts on
them fo r the 73 newspages, drop a
line to us.

Ditto contests. Readers would like
to know what con tests are being run,
when and enoul11 data to get started
in them or send for fu ll ru les. We do
want to leave CO as the force for
exhaustive details on contests and just
bring a synopsis to 73. Anyone with
good bona f ides in terested?
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Contin ued on p.lge /36.

The ALPHA 77 has got to be the
linea r for the discriminating amate ur
who oerrends q uality and perfection
fo r his si.ock . It is not just an ordi nary
linear built for ordinary ham use. It
features heavy duty construction and
is designed to operate at 3000 watts
PEP phone input on a continuous
duty basis. At the legal limit of 2000
watts (taking into consideration the
intermittent type of service that oc
curs in the normal SSB operation) th is
amp lifier is practically snooz ing.

It e mp loys a s ingle Eimac
BB77 f 3 C X 1500 A7 ceramic-metal,
grounded-grid tr iode th at is air cooled
by a computer grade thermostati call y
controlled blower. Th is tube has a
rated d issi pation of 1500 watts and
can be d riven to the limit for ham use
by only 50 watts of drive. T his makes
it compatible with practically any
exciter on the market.

The overall design st resses safety
an d sensible operation . When tu·med
on. a step·starting re lay system grad u
ally applies power to preven t current
surges and relay arcing. To keep every
thing in check wh ile operating, full
metering is provided. Besides the lOA
meter for continuous mon ito ring of
p late current, a second meter can be
switched to read plate voltage, grid
current. and forwa rd or reverse rf
power output. Yes ... the A LP HA 77
has a built-in direct reading O- SOOOW
wattmeter! An additional featu re is
the grid excess current circuitry. The
grid relay automatically kicks-out
when the fina l tube is either ove r
driven or underloaded. Besides assu r
ing full tube life, the relay also protects
against accidental flat-topp ing and a
possible blown input circuit.

o

POWERHOUSE

rnents are +5 to +15V so those tiny,
asp irin-size batteries are a natural for
the power source. Current drain at
12V is 28 mA o

Lith ic Systems is hard at work
developing VH F FM and even SSB
transmitters similar to th is one. Those
are certainly go ing to revo lutionize
things. Who is going to manufactu re
the first 2 meter FM nameplate?

Contact Circuit Specialists, Box
3047, Scottsdale AZ 85257 or watch
their ads._....,
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TRANSMITTER ON A CHIP

. . , . .... _- - -- ..- .....- -

You can't put every thing on a chip
Iven. so naturally a few extra com
ponents are needed to get things
working. Not many though - two
coi ls, an overtone crystal , two resis
tors and a few cap aci to rs - no trouble
should 'be had by anyone trying to
package the circuit in weird places
(like your wr istwa tch . ..or an
enemy 's ham sandwich 0 . No kidd ing,
this little transmitter is bound to start
showing up everywhere as a bug.
Ano ther possibility is a remote bu rglar
alarm small enough to moun t right
inside a doo r knob! Power req uire.

Someone eventuall y had to do
it - and they d id. Lithic Systems has
announced a complete AM transmitter
on a t iny IC ch ip. Designated the
LP2000. it is capable of 50 MW
output on 10 meters when fed by a
12V supply . Operation on 6 meters is
also possib le with slightly red uced
outpu t .

The block diagram shows that the
chip isn 't a simple oscillator/
modulator as you might expect . Not
only does it have two buffer stages
between the osci llator and output
stage, but it incorporates a power
supply regu lator and an aud io preamp
that is sensitive eno ugh to be driven
by a small speaker voice coil. Pretty
sophist icated for an AM transmitter!
Tf R switchi ng is accomp lished by a
latch trigger so the circu it can remain
con nected to its power sou rce at all
t imes.

Fig. 1. Schematic of the complete transmitter.

.52 SIMPLEX?
The 'RC bull etin announced the

topic of .94 repeaters with the head
ing "KA·BAMr" And that's about
what happened at the cou ncil meeting
October 15, 19 72. at Michigan City.
Ma ny points about the pros and cons
o f .94 repeaters were brought out, and
opposing viewpoin ts were heard from
si mp le x and repeater operators ali ke.
It migh t be best said that no one
really knows the ultimate so lution, but
the Council has voted to endorse .52
as the nat ional calling frequency (as
have other states). and .46 as the
Indiana spx. channel to be used as an
alternative to .52 and for emergencies.
While this does not solve the .94
problem. it at least takes the pressure
o ff the Cou ncil to act in a negative
di rect ion. and is a hint to simplexers
tha t .52 and .46 are good alte rnative
choices to .94.

COLLINS UPDATE

What a wa;' to install an antenna.' This
Wilson Beam was recently installed by Peter
Williamson in A ugusta . Maine. He fepoftedly
had to remove a tree for complete clear,mce,
What did he use for that . . . dynamite'
(Kennebec Journal photo by Veilleux)

To cover the new phone
frequencies without having to switch
down to the next. lower 200 kHz
segme nt on your rig, replace your hf
oscillator crystals with the following:
80M-6855 k Hz, 40M·10255 kHz. Th is
will all ow you to tune 200 kHz
segments of 3700-3900 kHz and
71 00-7300 kHz. Thanks to W4NJF.
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AMATEUR RAD 0

AND THE .TU.
A. Prose Walker, Chief

Amateur and Cit izens Division
Federal Commrnications Commission

Mr. Walker's speech was given be
fore the Pacific Division Convention,
ARRL. October IS, 1972 at San
Mateo, CA , and at the Southvvestem
Division Convention, A RRL, October
2 1, 1972,at San taMariaCA.

Although there are ma ny other
subjects of imme diate importance to
a ma teurs, I would like to discuss
today the question of the a lloca t ion
of amateur bands. The re is no more
urgent a nd time-eon sumi ng task, in
my o pinion, than this one. And al
though the mechanics of the next step

. in the process have not ye t been
brought out in to the o pe n, that is no
reason not to begin our preparati on
fo r what cou ld be the greatest oppor
tunity ama teu r rad io will have in you r
lifetime and mine to o btain add itional
ama teur bands in the HF region from
3 - 30 MHz.

We a re no t yet a t the point w he re
any phase o f amateur rad io can be
subst ituted fo r the ac tivity handled on
a daily basis on our main bands from
80 through 10 meters. I'm not su re
t ha t any p hase could or shou ld be a
subst itu te for th is. If those bands we re
taken away, vve might o r might not
survive. For as long as I have been an
amateu r, t he phi losophy of our ap
p roach to allocation conferences has
been primarily one of de fe nse of our
exist ing bands; esse n t ially a nega t ive
philosophy .

Over the years, our allocated ban ds
have been gradually wh ittled away:

160 meters taken away as an emer
gency war measu re 3 1 years ago and
returned only in minute a mo unts
since t hen ;

Eighty meters sh ared with br oad
casting, fixed a nd mobile and except
in Reg ion 2, d rastically reduced in
width as a n ama teur band.

Forty meters has become such a
sha mbles of it s former self that it is
ha rd ly recog niza ble anym ore as a n
a ma te ur band .. . as indeed it is NO T
except during certain times of the
day a nd seasons o f t he year a nd
sunspot cycle. We have 300 kHz to
use, if we can, but the rest o f the

JA NUA RY 19 73

world has only 100 kHz "exclusiYely
amateur." Listen some morn i ng.
wherever you live, and see how "ex
cl us ive ly am ateur" it IS from
7000-7100 kH z.

In 1947 at Atla nt ic City we lost the
top 50 kHz of our twenty meter band
to the Fixed Service, and in certain
count ries of the world they also use
from 14250- 14360 officially and
o ther parts of the band, unoffic ially.

Fifteen meters is de fin itely a P LUS
on ou r side but it hard ly makes up for
all the other minuses we have inc urred
over the years ... we got the eleven
me ter band and then lost it to the
Cit ize ns Rad io Service .

Ten meters is probably in reason
ably good shape, bu t we did lose the
top 300 kHz at Geneva in 1959,
prima ri ly to the meteorological service
fo r t hei r h igh alti tude weather bal
loons.

The Wo rld Admini strat ive Rad io
Conference (WA RC) held in 1959 was
the last one to deal with the a llocation
of the HF spect rum on behalf of all
the various services. There have been
individual service con ferences since
t hen , but they have no t been em
powered to re-allocate o r reassign ex
cept within t he bands of frequencies
al ready in the table of allocation
contained in the International Radio
Regulations. The head of the Un it ed
Stat es delegation to th e 1959 confer
ence was the late FCC Commi ssioner T.
A. M. Craven, an eng ineering expert
wh o had grown up wi th the telecom
mu nication indust ry. He was no t an
ama teur himself, but he had asso
ciated wit h many through out hi s
career. He had a keen understandi ng
o f the va lue of ama teur radio to our
country. It is a tri bute to Commission
er Craven tha t the amateur service
fared as well at tha t con ference as it
did. We might we ll hav e lost 200 kHz

of 40 meters, and 240 k Hz of 80
meters, had it not been for h is fore
sight in handling the negotiations on
those bands.

r hope tha t by now, you and I are
in the same sit uation as the farmer
and the mule which he had to hit
across the head with a two by fo ur in
orde r to get his attent ion. If I have
your attention, let me discuss wi th
you my appraisal of the frequency
allocat ion pictu re for the Amateur
Service. I sha ll go in to deta il how
f requencies are obtained and what
shou ld be expected of amateurs when
ever a rea ll ocat ion confe rence is called
by the lTV. J shall predict the ama
teur populat ion by 1980 and the
amou nt o f spect ru m t hat will be
required to accommoda te them. If I
seem to lend a measure of urgency to
the subject , it is intentional, because I
believe the subject is terribly impor
tant to amateur radio worldwide. If I
can convi nce you, perhaps through
your agreeme nt, you can in it iat e ap
propriate ac tion through you r repre
sentatives.

A short t ime ago we we re asked to
pred ict th e number of amateur st a
t ions in th e world by the yea r 1980.
This is d ifficu lt if fo r no other reason
than t he fac t that we don't really
know how ma ny we have at present.
Such figures are qu ite vague for ce r
t ain countries of the wo r ld. Also the
pred ict ion depends o n the assump
t ions you make as to what factors
influence the growth and in what
proportion . The fac tors are different
in various countries. I won ' t a ttempt
to go into detail. We know that in
ce rt ain count ries there are rather start
ling inc reases in the numbe r of ama
teu r stations. We th ink we know what
has broug 1t abou t such increases, an d
what might d o the same in our own
count ry . Taking these aspects into

2 1



consideration and using some black
magic, we arrived at a worldwide
amateu r population figure for 1980 of
between 600,000 and 800,000. Even
allowing for some discrepancy in these
figures. it is obvious that if an ywhere
near that number of amateurs has
access to our ba nds around 1980,
particular ly the HF bands, there is
going to be much greater congestion
than we have at present. Suppose we
increased the ama teur populat ion of
just the United States by around 50%,
what do you think th e bands would
sou nd like on a weekend ? Add to that
figure another hundred thousan d or so
ama teu rs scattered around the world.
and I think you will agree that we
could have real QRM at peak opera
ting hours. Please don't draw any wild
conclusions from this discussion that
the FCC is about to do some thing
drastic that will cause the growth of
amateur stations to mushroom, as it
did in the Citizens Radio Service from
around 40,000 licensees in 19 58 to a
present tota l figure of about 815,000.

The most obv ious solution to any
problem o f frequency congestion is
additional frequency space. Let 's ex
ami ne what is involved. Do we say to
the FCC.

"We need more spec trum ...
how about assigning another 100
kHz on the top end of twenty
meters?"

No. the FCC can 't do that because
th is is an international problem that
can be solved on ly through the I.T.U.
The United States is one member
administration of that body . What is
the mechanism of getting our 100
kHz? First a World Administrative
Radio Conference must be ca lled un
der the provisions spelled out in the
Montreaux Convention. Is that apt to
be do ne? I say yes, bu t don 't ask me
exactly when. But whenever it comes,
we must be ready and that takes a
long time.

How do amateur frequency bands
get established and put in to the Tab le
of Frequency Allocations? Membe r
count ries of the I.T.U. such as the
Un ited States, Aust ralia, New
Zealand, Japan, the Soviet Union,
France and an y others, submit pro
posa ls for utilization of an y part of
the spectrum under considerat ion.
These proposals are determi ned ind
ividually by each country and submit
ted in advance of the conference to
the I.T.U. At the confe rence, an allo
cation commi ttee is formed, which is
further divided into sub-co mmi t tees
to consider the previously submitted
proposal s for use of particular por
tions of the spectrum.

You can readily understand that if
a majority of the members o f such a
committee are in favor or against a
proposal, its chances of success or
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failure are correspondingly equivalent.
How do we get enough countries to
agree with the ama teurs' pos ition
seeking more allocat ions? We start
well ahead o f time and ob tain con
currence o f governments throughout
the world prior to the con ference. to
include the spectrum needs o f the
Amateurs in their proposals to the
I. T. U. This certainly includes our own
government which has consistently
champ ioned the cause of Amateur
radio throughout the years. It also
includes as many other countries as
possible, because decisions are taken
on the basis of a majo rity vote.
Without support in committee and
votes on the floor. the p roposal fails
o f adoption. It' s that simp le.

Is such an endeavor within the
potential of radio amateurs? Again I
say yes. It won't by easy, and there's
no guarantee of success. But I keep
repeating that we can't afford not to
do itl If there was ever a golden
opportun ity for Amateurs to do some
thing about thei r HF al locations,
NOW IS THE TI ME.

In a ll likel ihood, there will be
another WARC dealing with the HF
spectrum within the cu rrent decade. If
not. derogations of the Treaty may
pre-empt portions o f the spectrum
before a conference can be called.
Let's just assume th at we might have
one with in the next 6 o r 8 years. What
should we do between now and then?
Is it too soon to be stirring ourselves?
I think not. Let me tell you why.

You all know, with the advent of
satellites, what has transpir ed in te le
communicat ion during the past de
cade. Many services are in the process
of transferring their ope rat ions from
the HF spectrum to the GHz spectrum
of satellites or onto cables. Notable
among these is the Internat ional Fixed
Pub lic Service which is tra nsferri ng its
operat ions about as fast as feasible.
Others include the Maritime and Aero
nautical . services in varying degrees.
The reason, reliability. Who will oc
cupy the portions of the spectrum
which inevitabl y will be vaca ted by
man y of the Fixed Serv ice trans
mitters? Probably a host of users not
yet evident will file claims on the
spectrum. p lus the many countries
which still require HF because they
have no cable terminal nor an earth
sta tio n for satell ite operation. Those
who are success fu l in obtaining spec.
trum space at the next WARC will be
those who have prepared their posi
tions care fully with convincing justi fi
ca tion . . . a p rofessional effort
worthy of conside ration at highest
levels of gove rnment. It won't be a
"shoo-in," believe me . Undoubtedly
the HF broadcasters will be after
addit ional space ... someth ing like
ten bands 500 kHz wide. What should

be amateu r posmon be, both domes'
ticallv and internationally? It has to
be the same, because our HF bands all
have long distance progat ion charac
teristics invaryingdegrees depending on
propagat ion phenomena.

What I shall no w propose is no t an
FCC plan, but one that I personally
wou ld suggest as a desirable approach.
You may call it what you will. bu t I
emphasize it has no sanction by the
FCC. It has five major points.

First, I urge that the amateur satel
lite program be expedited with the
goa l of having a near-synch ronous,
"semi-professional" ama teur sate llite
in orbit during the early part of 1976.
Without going into the many details
involved, this could have a tremen
dous effect on many nat ions of the
world. If you have the " bird" opera
t ional, a team of competent ama teurs
wi th a portable earth sta t ion could
travel to selected countries for de mon
strations and educational purposes,
bringing to their realization what eme
teur rad io can do for them through
their young people. Use of the arne
teur satelli te would be a most drama
tic means of call ing this to attention.
Aside from the educational benefits of
the satellite in amateu r communi
cation, such a program would almost
certainly make friends for the Ama
teur Service . . . something which we
need desperately as evidenced at the
last WAR-ST. I repeat, the ITU makes
its decisions via the voting route, and
the United States has 2 vo tes; one for
the U.S. proper and one for the
Territories. When the chips are down,
it's the vo tes that determine who gets
what and how much! No majority in
the vo ting, no allocation.

Second, I wou ld formulate a high
frequency allocation program for our
future needs, assuming that the pre
d iction figures I mentioned earlier will
p revail. In this let 's not be mice, le t's
THINK BIG! Perhaps we won't get all
we want. but let it not be because we
didn 't try!
a) Let's get 160 meters return ed.
b) Work out a program aimed at
making the entire 3.5-4.0 MHz ba nd
exclusively amateur, worldwide.
cl Work closely with other users of
the spectrum in the area of 7 MHz,
especially the HF broadcasters, and
make a tough, dete rmined effo rt to
not o nly unpollute o ur ex ist ing 40
meter band, but expand it to encom
pass 70<Xl-7500 kHz, exclusively
amateur, worldwide. It's just possible
that under some cond it ions, HF
broadcasti ng wou ld vacate our 40
meter band.
d) Go after a new exclusive amateur
band from 10 .5- 11_0 MHz.
e) Work for expansion of 20 meters
up to 14 .5 MHz on the h igh end, but
at the ve ry minimu m attempt to
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obtai n the return o f the 50 kHz we
lost in 194 7 ... a ll of it exclusively
amateur.
1) In th e area o f th e spectrum from
17- 20 MHz there are 2.3 MHz now
allocated to the Fixed Service. How
about a new band in this area from
17.5-18.0 MHz?
g) Alt hough 2 1 MHz is not as critical
as so me ot he rs, at t imes it gets conqes
ted. Why not try to expand it up to
21 .5 MHz on the high end . This would
be at the expense of HF broadcasting,
but t hey might agree to slide up the
spect rum an equivalent amou nt.
h) In t he ar ea above ou r 15 meter
band, there is a lmost 2 MHz now
allocated to the Fixed Service. Why
not go after a band from 23.5-24 .0
MHz.
i) Ten meters is wide enough and I
would not suggest any fu rther expen
sion there with the possible exce pt ion
o f getting back the 300 kHz we lost
previously.
If we could obtain the foregoing, we
would have bands about every three
MHz throughout most of the HF
spectrum, and cou ld follow t he propa
ga tion curves as t he MUF changes
throu ghou t the day and nigh t .

Third, we should be organizing a
pro fessional domestic, U.S. team to
investigate and coord ina te in forma
tion o n sp ec ific areas of the spec trum;
analyze data that cou ld be obtai ned
on utilizat ion of assigned allocations
by the various services; dig out in
formation on new poten tial users of
the HF spectrum that may not have
come to the surface yet; prepare a
professional position paper for use at .
the appropriate time wit hi n this coun
try; and work thorough ly, with the
forego ing as a basis, throughout the
preparation period when th e positi on
of th e United States is being fo rmu
lated. That t ime has no t yet come, but
when it does Io-ve should be ready to
participate armed with proposals,
facts, and figures , inso far as possible
to get them, in support o f ou r desires.
That is t he only way to deal with
professional alloca tion people, who
are notabl y lac king in sympath y when
it comes to allocation of th e soec
trum

Fourth, ex traordinary effort shou ld
go into liaison and coordination of
whatever program is ag reed upon,
with t he most inf luent ia l and impor
tant IARU member societies. The
same goals, if proposed throughout
t he world on a coordi nated basis
could accomplish much mo re than a
haphazard effo rt, no matter how we ll
prepared t he program might be. If
even a dozen of the 125 countries
which usually take part in such de
liberations, would propose the same
program for amateur a llocat ions it
would auger well for success. The
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important thing is to obtain each
country's acceptance of the amateur
position prior to submitting its notion:
al proposals to the I. T.U. Usuall y,
once a de legat ion gets to the confer
ence it is too late to change posit ion.
This simple statement of affairs is
miles fr om its accomplishment. It
wou ld requ ire a t least one and perhaps
several teams o f peop le to t ravel
throughout the world to explain and
urge the adoption of the position to
IARU people, and provide them with
assistance in justifying the program to
the ir own governments. No one bu t
ama te urs in indi vidual count ries ca n
do th at job. We have well known
people in our ranks - use them! Maxi ·
mum assistance should be given them
through prepared material which
could fo rm an equivalent basis for
just ification that we would use in th is
country, or modif ied as c ircumsta nces
ind icate desira ble . Certain ly condi
t ions and viewpoints will undoubted ly
be different in various countries of the
world, but that should not dampen
our effort, merely sharpen our per
spective.

And fina lly, our selected group of
amateur experts, pro fessionals in tete
communication , should be our repre
sentatives at the WARC. As many as
reasonable shou ld attempt to be ap
pointe d to their nat ional delegat ions
fo r p urposes of liaison with their own
governments. The composi te team
should be di rected by someone with
experience in international allocation
ma tters, such as Tom Clarkson of New
Zealand, Zl2AZ, so that a co
ord inate d team effo rt can go into t he
confe rence work itself, in the commi t
tee and sub-committee discussions, all
on a professional level, to the cred it of
the Ama te ur Service.

The program I have out li ned may
not be accepta ble in a ll details to
everyone, but at least it cou ld be a
begin ning of t he formu lation of a
program It wou ld take money. It
would need p rofessional manpower. It
would require t ime . And above all it
would need confidence in the purpose
of the effo rt , wit h suffic ient desire to
succeed and an understandi ng of the
d ifficu lties to no t become discouraged
when the go ing got rough. In my
opinion, the resul t will be a measure
of the amount o f e ffo rt which the
amateurs of th e world are willi ng to
put into it . The re is no guarantee of
success in any degree. But if we are
ever to have a chance to obtain
additional HF al locat ions, it seems to
me th e time to begin is NOW!

You may .we ll ask the question:
"Wha t is the a lte rnat ive if we do
not obtain additional spectrum
space and our population ex
pands as predic ted?

There is no answer that anyone

individual can provide, and however it
is answered it would have to go
through ru le ma king procedures o f t he
Com mission. But I th ink it is only
logical to conclude that as the number
of amateurs using wide-band emissions
increases, something will have to be
done to reduce the interference po
tent ial of amateu r signals. There are
severa l ave nues of approach. One
might be to red uce power in particular
ways for various classes of stations.
Another might be to reduce the occu
pied bandwidth, giving some kind of
incent ive to the signal which occupies
t he least pract icable amount of t he
spectrum. Another wou ld be to re
duce or eliminate wide-bandwidth
emissions, or restrict them to the
highest class licensees, as was formerly
the case on 75 and 20 meter phone.
We pro bably should encourage mo re
CW even th ough many peop le con
sider that to be an archaic fo rm of
communicat ion. But a CW signal occu
pies the least amount of spectrum and
if we get too numerous for our exist
ing bands, as we now use them, it
might be that CW would again become
the primary mode o f communication,
rather than sse. I migh t say that we
well may be approadling this condi
t ion now. Certainly we see no techno
logical break through on the horizon
which is o f the same mag ni t ude as the
single-signa l receive r of 40 years ago;
o r single sideband wh ich was made
popula r shortly after WW·1l or other
development of like nature.

I consider it my responsibility to
have poi nted these matters out to you
today, and I urge serious considera
t ion by you r re presentat ives of the
proposed ac t ion. The ta lents among
the amateur ranks are more than
adequate to achieve the degree of
pro fessio nal ism required fo r t his task.
It seems to me, that they must be
sought out and used, not on the basis
of winning a popu larity contest but
because they a re professionalS and
therefore what they can do for ama
teur rad io.

The o ther day in doing so me re
sea rch on the evolut ion of spec t rum
management, which I shall discuss
before the Radio Club of America in
New York City, I ran across a state
ment which was used to describe the
results achieved by the United S tates
at the recent WARC-ST. It is so
apropos to my though ts on t he su b
ject I have discussed that I would like
to Quote it here :

" Although the United States went
into the Confe rence with strong op
position to some of its proposals, the
resu Its were most favorable and
proved the va lue of thorough prepara
tion, advance coord ina tion and a dele
gation composed of experts in all
facets of te lecommun ications."
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TO END AMATEUR RADIO*
The FCC almost got one by all of

us! And this one is a beaut. Th is
proposal wo uld make it extremely
difficult to put up a tower or a mast
for your antenna. A nything over 20
feet above yo ur house wo uld require a
lot of paperwork , authoriz ation, an
okay from the neighbo rs - the works.

The deadline for official comments
has passed by. but we are asking for
an extension of the comment time
since this docket was not sent to us
when it was released and amateurs
have had no opportu ni ty to see Of'

consider th e impact of th is fa r reach
ing docket.

I wa nt to th ank Steve Murray
K 1KEC for bringing this corker to our
attention.

Read through the text , please. Talk
about it a t your club - and file a
comment. Please. please file a com
ment. Amateur radio comes under the
Safety and Specia l Radio Services 
so t his docket means US ! If t his
do-ket doesn't get you excited then
you need some he lp to get you back
to life again. It is so incred ib le that it
seems like a bad drea m - but it is here
a nd it is about to be passed into law.

PETITION: To e xtend the time for
commenU on Docket 19555 unt il
February 28, 1973.

This docket, which proposes
profound changes in the whole fabr ic
of amateur rad io , has not been
bro ught generally to t he atten tion of
radio amateurs and t hey have not had
an opportun ity to understand or
co mment on the docket. This is
manifestly unfai r.

In order to permit the publication
of the entire text of the docket and
allow time for its delivery, reading,
discussion and comment, much more
time is needed. The next issue of the
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amateur radio magaz ines in wh ich the
docket could be published wou ld be
received in January. This would make
a cutoff date for co mme nt s of
February 28, 1973 prac t ical.

P le a s e e x te nd the time for
comments o n th is docket.

Filed by Wayne Green
W2NSDll

Docket No. 19555

In the Matter o f Implementation of
the National Environmental Policy
Act of 1969 - Notice of Proposed
Rule Making - Adopted July 24,
1972; Released August 1. 972 - By
the Commission : Commissioner
Johnson concurring in the result;
Commissioner Hooks absent.

1. Our purpose he rein is to imple
ment the National Environmental
Policy Act of 1969, 42 U.S.C.A.
4321 -4347, and particularly Section
102(2)(c) of the Act, 42 U.S.C.A.
4332(2)(c). (Here to fo re, the Commis
sion has considered environmen tal fac
tors o n a case-by-case basis, pu rsuant
t o an ini t ia l policy judgme nt t hat th is
was the better and more appropria te
means of imp leme nt ing the statute, in
view of the re lative ly limited environ
mental impact o f Commission actions.
Though we have not decided many
cases in which environmental ques
t ions were at issue, such questions
have been considered when they were
present . See, e.g., Amendment of FM
Ta ble o f Assignme nts, 25 F.C.C. 8 77,
1970. In th e light o f recent court
decisions, ho wever, we have reassessed
o ur ini t ial posi tion and are no w pe r
suaded t hat it is advisab le and
desi rable to issue speci fic imple
menting regulations.)

2_ In drafting the rules, carefu l
consideration has been given to Guide
lines issued by the Council on Eo
vironmental Qual ity. In its regulato ry

activities, the Commission approves or
disapproves of applications which may
i n vo lve construction projects by
o thers which may have a significant
effect o n the q uali t y of human envi
ro nme n t, but does not itse lf engage in
construction activities. In processing
the hundreds of thousands of applica
tions which are filed during a given
year, it is almost totally dependent on
info rma t io n fumished by the appli
can t and others. Whether the criterion
is efficiency, practicality or fairness, it
is preferable to have all of the infor
mation a nd arguments from all in
terested persons before a judgme nt is
made. This is part icularly t rue of
ma ny enviro nmental considerations,
wh ich have only recen tly been
introduced as factors in the de
cision-makinq process. Thus, we pro
pose (where there appears to be signi 
ficant environmental effect) to trans
mit the appl ication and related papers
!including a n environmental report
prepared by t he applicant) to the
expert agenc ies, and to e licit env iron
me nta l comments fro m those agencies
a nd the pu b lic o n the basis of those
ma teria ls. A detailed environmental
stateme nt would be prepared follow
ing submission of agency and public
comment This seems to us the best
way to assure full and fa ir considera
tion of the question of environmental
impact.

3. Our purpose has bee n to full y
imp lement both t he lette r and spi rit
of the envi ro nme n ta l sta tute, consis
ten t with procedural safegua rds set
out in the Admi nistra tive Procedure
Act and the Communications Act, and
with no greater application processing
burden or delay than is necessary. The
rules provide for the regular input of
environmental data which will facili 
tate t he identif ication and considera-
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t ion o f environmentally significant
fac tors. They provide fo r comment by
inte rested individ uals and organi
zations and by expert governmental
agencies, and fo r thei r participation in
Commissio n proceed ing. They provide
for the considerat ion of environ
me ntal facto rs at t he same t ime and in
the same way as other fac tors perti 
nent to a public inte rest determina
tion are considered, except that t hey
provide for the preparation of a "de
tailed enviro nmental statement" fol
lowing comment by inte rested persons
and expert agencies and prior to ac
tion, as requ ired by the environmental
act.

4. The rules apply to applications
involving construction. Attention is
directed to the fac t that the Commis
sion has not for some years required
applicants fo r au thorizat ions in the
Safety and Spec ial Radio Serv ices to
file an application for autho ri ty to
construct prior to construction o f
station facil ities. See Section 3 19(d)
of, the Communications Act , 47
U.S.C. 319(d). In those services, the re
fore, t he proposed rules are made
app licable to applicants and app lica
t ions for station authorizations rather
than applicat ions and applications for
authority to construct . For the most
part, it is ant icipated that the approxi
mately 550,000 Safety and Special
appl ications filed annually would in
volve minor construction having no
~ign i ficant envi ronme ntal effect. How
ever, Safety and Specia l applicants
should consider environmen tal fac tors
prior to construction, since construc
t ion without prior cons ideratio n of
the environmen tal consequences and
Com m iss ion authorizat ion would
prove fruit less if the Commission
should su bsequently find it necessary
to deny the app lication fo r license on
environme nta l grounds.

5. Authority of the proposed rul es
is contained in Sec tions 4 (i), 40),
303(r) and 309 of the Communica
t ions Act of 1934, as ame nded, 47
U.S.C. 1541i1. 1541i1. 3031'1 and 309.
and in the National Environmental
Policy Act , 42 U.S.C.A. 4321 -4347.

6. Pursuant to app licable pro
ced ures set ou t in Section 1.41 5 of
the Rules and Regu lations , 47 CFR
1.41 5, in terested persons may f ile
comments in th is proceedi ng one or
before September 29, 1972, and rep ly
comments on or before October 30,
19 72. In accordance with the provi
sions of Sec tion 1.41 9 of the Ru les
and Regulations, 47 CFR 1.4 19, an
original and 14 copies of all comments
and reply comme nts shal l be furn ished
the Commission. Comments and rep ly
comme nts will be avai lable fo r inspec
tion in the Comm ission's Broadcast
and Dockets Reference Room. All
relevant and t imely comme nts and
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reply comme nts will be considered by
the Commission prior to fi nal ac tion
in this proceedi ng. In reaching its
decision, the Commission may take
into accou nt other relevant informa
tion before it in addi tion to t he
specific comments invi ted by this
Notice.
Federal Communications Commiss io n

Ben F. Waple
Secretary

APPENDIX
Part 1 of Chapter I of Ti t le 4 7 of

the Code o f Feder al Regulations is
ame nded by add ing a new Subpa rt I,
to read as fo ll ows :

Subpart I - Procedu res Imp leme nt
ing the Nat ional Environmental Pol icy
Act of 1969.
§ 1. 130 1 Basis and Purpose.

The provisions of th is subpart im
pleme nt the Nati onal Environmental
Policy Act o f 1969, 42 V.S.C.A.
4321 ·4347.
§ 1.1303 Scope.

The p rovisions of th is subpart apply
to all applications file d with t he Com
missio n invo lving the construct ion;
abandonme nt, or razing of a structure.
They also apply to applications fo r
license fo r new or modi fied faci lities
in th e Safety and Specia l Radio Se r
vices. The term " app licat ion (o r app li
cant) for authority to const ruct," as
used in th is subpart, shall encompass
t he abandonment or razin g of a struc
tu re and an applicat ion lor applican t)
for license for new or modif ied facili 
ties in the Safety and Special Rad io
Services.

§ 1 . 1311 N otice of prop osed
construction.

(4) An applicant fo r authority to
construct is requ ired to prov ide notice
to appropriate persons or organ izat ion
if it appears to h im, or to the Commis
sion upon review of his applicat io n,
that the proposed construct ion is li ke
ly to involve a significant environ me n
ta l problem and that notice is li kely to
provoke comme nt which would be
he lpful in assessi ng the effect of the
p roposed construction on the quality
of th e human environment. T he no
tice shall state the nat ure and locat ion
of the const ruction and shall invite
co mme nt to th e app licant on env iro n
me ntal considerat ions.

(b) Where notice is required and
wri tte n comment is requested. 30
days shall be allowed fo r comment.
Comments received shall be con
sidered by the applicant in assessi ng
the effect o f the proposed construc
t ion on the Quality of the huma n
environment p urs uant to the pro
visions of § § 1. 1313-1 . 1317. In nor
mal course, notice should be given,
and procedures fo r the consideration
of environme ntal effect should be
completed, before the applica tion is

filed, and wri tten comments pursuant
to the notice should be sub mitted to
the Com mission with the application.
However , the applicant ma y, upon a
showi ng o f good cause, defer notice
untit afte r the application is file d. In
that event, the applican t shal l st ate in
his a pp licat ion that he is seeking
comment on a deferred basis, and
action o n the application will be
deferred until applicant has given .no
t ice and comp lied with the provisions
of § 1.1 31 3, § 1.1 31 5, or § 1.1317, as
appropriate .

[c ] The fo rm of the notice and the
persons or organizat ions to whom it is
given will vary depend ing on the
nat ure and scope of the const ruction
project. The environmental effec t and
the sou rces of useful comment cou ld
be strictly loca l o r could extend to a
number of States. In a given case, for
examp le, it could be app ropriate to
post notice at the site, to di scuss the
matter o rally with neighboring proper
ty owners, or to raise it at a meeting
of a comm unity group. In another,
newspaper or broadcast stat ion notice
could be appropriate. In st ill another,
it could be appropriate .to contact
State o r Federal environme nta l o rgani
zat ions and Gove rnme nt age ncies
wh ic h may reasonab ly be cons idered
to have an inte rest in the environ
me ntal effect o f the project. The form
and extent of notice is left to the
judgment o f th e applicant, subject to
review by the Comm issio n.
§ 1. 13 13 Applications entailing
expenditures of less than $ 100,000.

(al If an application for auth ority
to const ruct entails expenditures of
less than $ 100,000, if the applicant
has cons idered the matter and has
concl uded that t he construction will
have no significant environme nta l
effect, and if the applicant has re
ceived no signif icant object ion to the
const ruction proposed in the appli
cat ion, he ma y, as an a lte rnat ive to
filin g a prel iminary or de ta iled e n
vironme nta l re port (see § 1.1 31 5 and
1.1317), submi t with his app licat ion a
simple stateme n t to that effect: Pro
vided, however, t hat t his paragra ph
shall apply on ly where prior public
notice of the filing of the appl icat io n
is given by the Com mission. See 47
U.S.C. aosre),

(b ) The Commission may, upon
review of an ' appl icat ion fil ed in ac
cordance with paragraph (a) of this
section, requ ire the submission of a
pre liminary or detai led envi ron me ntal
report.
§ t . 13 15 Applicant's preliminary
(shor t form) environmental report.

(a) Except as provided in this para
graph, all applicants seek ing autho ri
ty for co nst ruc t ion (and a ll appl icants
seeking au thority to d iscontinue, re
duce, o r impair service to a communi-
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ty, or part of a community, which
involves the abandon ment or razing of
a st ruc ture owned or utilized by the
applicant) shall file a preliminary en
vironmental report. A preliminary en
vironmental report need not be filed
with the followi ng applications unless
the applicant has been required to
provide notice of proposed construc
t ion under § 1.1311:

(1) Applications accompanied by
t he statement provided for in
§ 1. 13 13 or by the detai led environ
me ntal report p rovided for in
§ 1.13 17.

l21 Applicat ions fo r authority to
mount an antenna o n an exist ing
antenna tower, provided the height of
the st ructure is increased by no more
than 20 feet or by no more than 10%,
wh lchever is greater.

(3) Appl ications fo r authority to
construct an antenna st ructure which
wilt ex tend no more than 20 fee t
above grou nd o r natural formatio n or
above an existing man-made structure.

(4) Applications proposing to lo
cate an tenna structures within an es
tablished an tenna farm.

{51 App lications which involve the
attachment of additional wire or cable
to existing telephone poles and do not
involve the erection of new poles.

(6) Applications involving the in
stallation of addi tional cable in duct
or conduit space over existing cable
routes.

(71 App lications for authori ty to
modify ex ist ing facilities whe re the
modif icat ion will involve no signifi
cant const ruct ion external to an ex
ist ing st ructu re.

(8) Applicati ons for authority to
const ruct an antenna st ructure which
is to remain in place for a temporary
period (as fo r the conduct of experi
mental operations or during the con
tinuance of emergency conditions)
and then be removed, provided there
will be no lasting effects of environ
mental significance.

(9) Applications for authority to
construct a temporary structure on an
existing an tenna site to maintain se r
vice pending repair of the permanent
structure.

(10) Applicat ions for au thori ty to
replace an existing an tenna structu re
with a new structure on the same si te
hav ing essentially the same height and
design.

(11) Applicat ions for authority to
const ruct fac il ities to be utilized ex
clusively in rendering services to the
Uni ted States Government, where the
ex istence or purpose of such faci lities
is classified security information. (In
such cases, it would appear that the
environmenta l determinat ion shou ld
be made by the Government agency
for which the services are to be
rendered under procedures compatible
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with the national security and on the
basis of info rmation which that
agency alone may bave.I

(b) T he purpose o f the prel imina ry
environmental report is to requ ire the
ap plicant, and to permit the Commis
sion, to ascertai n whether the con
struction proposed would involve a
significant environmental problem. If
the applicant concludes that the pro
posed construction will have a signifi
cant effect on the q uali ty o f the
hu man environme nt, he should fil e a
detailed, rather than a pre liminary,
environmental report. The preliminary
report sha ll describe th e construction
site and the const ruct ion proposed,
including auxilli ary const ruct ion such
as access roads and power lines. It
may be set out as a narrative state
ment. The following questions are
illustrate of th ose wh ich should be
answe red in the report:

(1) Harmony with man-made uses.
How far is the proposed const ruction
from the nearest st ructures not owned
o r utilized by the applicant? What is
the character of these st ruc tures te.q.,
residential, business, indust rial}? How
is the area zo ned? Was it necessary for
the applican t to obtain a zoning
variance? State your conclu sion as to
whether the proposed construction is
in harmony with or would distu rb
man-made uses of the su rrounding
area. If there are elements of dis
harmony or disturbance, sta te why
they are not considered of environ
mental si gnificance.

(2) Harmonv with natural uses.
Does the proposed const ruct ion in
trude in any significant way upon
wilde rness areas, wi ld-l ife preserves,
natural flyways for birds, or like
areas? Would construc tion require the
significant destruction of vegeta tion
required as food or shelte r by animal
li fe na t ive to the area? If there is some
int rusion upon natural uses, sta te why
it is not considered to be environmen
tally significant.

(3) Harmony with environmentally
valuable sites. Is the proposed con
st ruction so situated as to detract in
any signif icant respect from the value
of any scenic, c ultu ral, h istoric or
recreational site? If there is some
intrusion on such a si te, st ate why it is
not considered to be environmentally
significant.

(4) Substantial change in the
character of land utilized. Does the
proposed construction effect any sub
stantial change in the character o f the
land utilized (e.q.. detorestratlon.
water diversion, wetland fill , o r other
extensive cha nge of surface features)?
If there is some subs tantial change in
the cha racter of the land uti lized,
state the reasons fo r concluding that
the change is not environme ntally
significant.

(5) Comments and complaines.
What effo rts (if any) have been made
to elicit comment on the environ
mental effec t of the proposed con
struc tion? Submit copies of any writ
ten comments or complaints received.
§ 131 7 Applicant's detailed environ
mental report.

A de tailed environmental report
shall be filed if it is determined by the
applicant or by the Commission that
the proposed construct ion will have a
significant effect on the quality of the
hu man environment o r if t here is
reason for substant ial d oubt as to the
proper conclusion. The deta iled re
port, like the preliminary report, shall
describe the environmental impact of
the proposed const ruct ion and shall ,
in addition, deal with such of the
following matters as may be per
tinent:

(a) Any adverse environmental
problems which cannot be avoided
should the proposal be implemented.
(11 What steps have been taken o r will
be taken to reduce, minimize, or
eliminate any adverse environ mental
impact? These could include refores
tation, landscaping, architectu ral in
novations, sewage treatment fac ili ties
o r arrangements, fences to limit access
to da ngerous areas.

(21 Assumi ng such steps are ta ken,
what significant environme ntal p rob
lems remain which cannot be avoided?

(3) Why can they not be avoided?
Ibl Alternatives to the proposed

action. (11 What alternatives have
been considered which could reduce,
minimize or eliminate any adverse
env ironmental impact? These could
include relocation of the construction
si te, location of an antenna or an
ex ist ing st ructure rather than on a
new tower, self-supporting rather than
guyed antenna towers, and so forth.
Where receiving equipme nt is subject
to control by the ap plicant, considera
t ion could also be given to use of
higher capability receivers with a
shorter t ransmitting antenna towe r.

(2) What environmentally desirable
alterna tives ex ist that have not been
adopted?

(31 Why have they not been adop
ted?

(c) The cumulative long-term effect
of the proposed construction, to the
extent it differs from the immediate
e ffect of the project considered in
isolation.

(d) Any irreversible and irre triev
able commitment o f resources which
would be involved in the proposed
construction. This provision relates to
the depletion of limited natural re
sources, wh ich is a factor we would
not expect to be present in the con
struction o f communications facili ties,
except possibly in limited respects
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(see, e.q., § 1.1 315(b H2) and (4)).
Nevertheless, the environmenta l re
port should deal with this facto r,
should it be present.
§ 1. 1321 Commission consideration of
environmental effect.

(a) The Commission will consider
the environmenta l effect of proposed
construction in all instances in which
a prelimina ry o r de ta iled environ
me ntal report is required.

(bl If the req uest is not accom
pa nied by a deta iled environmental
report, and if it is c lear from the
pre liminary environmen ta l report that
the proposed construction will not
have a significant effec t on the quality
of the huma n environment, th e re
quest will t he reafte r be p rocessed
witho ut further cons ideration of en
vironmental facto rs.

(c) In reviewing the pre liminary
environme ntal report, the Commission
may requi re the submission of addi
ti onal informat ion o r may di rect the
applicant to request (addit ional) com
me nt and report the resu lts to t he
Commission. Processing of the appli
cation will be defe rred pe nd ing receipt
of suc h additional info rmation.

(dl If upon reviewi ng the prelimi
nary environ menta l report the Com
mission concludes that the proposed
construction will have a significant
effect on the q uality of the human
envi ronment, or if there is substantial
dou bt as to the p roper conclusion, the
Commission wi ll d irect the applicant
to submit a detailed env ironme ntal
report and will defer processi ng the
application pe nding receipt of such
report.

(e) In revi ewing a de ta iled environ
mental report, the Commission may
di rect the appl icant to consider add i
tio~ measu res or alte rnatives which
COUld reduce, mini mize or eliminate
an environmental problem and which
were not considered in the report. The
Commission may direct th at technical
stu dies be made or that expert
opinion be obta ined regarding the
effect of the proposed construction
and regarding the environmental, com
mu nications and cost effects of addi 
donal measu res or alte rnatives wh ich
could redu ce, minimize, or eliminate
an environmenta l problem.

(f) If a detailed environmental re
port is submitted wi th the application
or subseq uently fi led pu rsuant to
Commission direction, the Commis
sion will publish in the Federal Regis
ter a public notice contai ning the
following informa t ion :

(1) The na tu re and locatio n of the
const ruction proposed.

(2) Whe the r there has been oppost
tion to t he appl ication on the basis of
enviro nme ntal considerations.

(3) A brief statement regard ing t he
nat ure of any enviro nme nta l problem
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dealt with in the de ta iled env ironmen
tal report or raised in any opposition
to the application .

(4) A statement that the applica
tion and the environmental report and
any oppositions are available for
inspection at the Commission and in
the local community or, if const ruc
t ion is not loca lized, at other
appropriate locations.

(5) A statement that comments or
petitions to deny the appl ication on
the basis of envi ronmental con
side rations may be fil ed within 30
days after publication.

(g) Act ion o n the app lication will
be deferred for 30 days fo llowing
publicat ion of the notice in the
Federal Register. Comments or peti
t ions to deny the app lica tion on, the
basis of environmental considerations
shall be filed within th is 30 day
period. If a pe rson who comments or
petitions to deny is specially q ua li fied
in any way to comment on enviro n
mental considerations, a statement of
his qualifications shall be set ou t in
the petition. Comments and petitions
to deny shall be served on the appli 
cant. The petit ion to deny shall con
tai n specif ic allegations of fact suf
ficient to show that the pe titioner is a
pa rty in interest and tha t grant of the
application wou ld be prima facie in
consistent with the publ ic interest .
Such allegations of fac t shall, except
for those o f which official notice may
be taken, be supported by affidavit of
a person or persons with personal
knowledge thereof.

(h) Prov isions fo r public notice and
pet itions to de ny on the basis of
env ironmental considerations shall ap
p ly whe neve r a de tailed environ mental
report is filed, regard less o f whether
the req uest wou ld have been subject
to notice and petition to de ny pro
cedures on other grounds. However,
provision. for not ice and pe tition to
deny on the basis of env ironmental
considerations shall not open the ap
plication to attack on other grounds.
Where a public notice is required for
environmental and other reasons, a
single notice may be pub lished .

(i) Where public notice is publ ished
in the Federal Register, copies of the
app lication, the detailed environ
me nta l report, and all related
materials wi ll be forwa rded to the
Council o n Environmental Quality, to
other Federal age ncies having
ju risd iction of special expertise with
respect to the environmental impact
of the proposed construction, and to
approp riate State and Jocal agencies,
with a request for comment on the
env ironmental impact of the construc
tion proposed. The applicant may be
req uired to file such number of addi.
tional copies o f the app lication and
related papers as are requ ired for this

purpose. Thirty (30) days will be
allowed for commen t. The identity
and q ualifications o f t he person(s)
who prepared the comments sha ll be
speci fied the rein. A copy of agency
comme nts shall be served on the
appl icant by the commenting agency.

(j) The applicant may respond to
petitions to deny and agency com
ments within 21 days after the t ime
for filing such peti t ions and comments
has expired. The response shal l be
served by the applicant on persons
who filed petitions to deny and on
age ncies which filed comments. T he
response sha ll contain specific allega
t ions of fact or denials thereof, which
shall, except fo r those of which offi 
cial notice may be taken, be support
ed by affi dav it of a pe rson or pe rsons
with pe rsona l knowledge thereof.

(k) The appl ication, the detai led
environmental report, and all re lated
papers, including agency comme nts,
sha ll be routinely availab le fo r public
inspecti on.

(I) The applicant shall mainta in a
copy of the applicat ion, the deta iled
environmental report and related
papers in the local commu nity and
make them available fo r inspectio n
upon request . If construction is not
localized, these materials shall be
made available for inspection at such
locationtsl as may be appropriate to
provide reasonable access to persons
affected by the proposed construc
tion.
§ 1.1323 Commission action following
the submission of comment on envi
ronmental effect; detailed environ
mental statement.

(a) Following comple tion of pro
ced ures designed to elicit information
and comment regarding the environ
menta l effect of the proposed con
struction, and upon considerat ion of
all information submitted, the Com
mission will make a dete rmination as
to whether such construction will
have a significant effect on the quality
of the human env ironment.

(b) If it is determined that the
construction will not have a sign ifi
cant effect on the environment, the
app lication will t hereafter be pro
cessed without further consideration
of environmental factors .

(c) If it is determined that the
construction will have a significant
effec t o n the environment, the Com
mission wi ll prepare a detailed en
vi ronme ntal statement. The state
ment will indicate the natu re, loca
tion, and environmen tal impact o f the
proposed construction and wilt deal
wi th such of the fo llowing matters as
may be pertinent:

( 1) Measures which will o r could be
taken to reduce, minimize or etirni
nate any adverse envi ronmental im
pact.
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(2 ) Alternatives to the proposed
const ruction wh ich could reduce,
minimize or e liminate any adverse
environme ntal impact .

(3) The cu mu lative, long-te rm et
teet of the proposed construct ion, to
the extent it diffe rs from the im
mediate effect of the project con
sidered in isolation .

(4) Any irreversible and irretnev
able commitme nt of reso urces wh ich
wou ld be involved in the proposed
const ruction .

The detai led environmental report
may be inco rporated by the Commis
sion into its detai led environmental
statement. The statement, shalt, in
addit io n, however, ta ke into consider
ation a ll matters of substance raised
by persons or agencies objecti ng to
the construction on th e basis of en
vironmental considerations and sha ll
contai n an independen t statement of
the Commissio n's conclusions.

(d) T he detai led environmental
stateme nt will be associa ted with the
application and will be rou tinely avai l
able for public inspection. Copies of
the statement wilt be forwa rded to the
Cou ncil on Environmen tal Quality
and to indiv iduals who filed petitions
to deny and age ncies wh ich filed
comme nts. Action will not be taken
less than 30 days after issuance of t he
detailed stateme nt.

(e) If on review of the detailed

envi ronmenta l s ta te ment the Com
missio n finds that there is no sub
sta ntial and ma te ria l quest ion of fac t
relating to environme ntal consioe re
tions and tha t the pub lic inte rest will
be served by grant ing the application,
it wi ll grant the app licatio n.

(f) If on review of the detai led
environme nta l sta teme nt it appears
that the re is a substant ial and material
question of fact relating to environ
mental considerat ions o r that t he
Commission is unable, on the bas is of
environme nta l cons ide rat ions, to de
te rmine that a grant of the requested
authorizatio n will serve the public
inte rest , convenience and necessit y, it
will designate the app li cati on fo r bear
ing on an environmental issue.

(g) If o n review o f the detailed
environme ntal statemen t the Commis
sio n fin ds that there is no substantial
and material quest ion of fact relating
to environmental considera tions but
that a hearing is required for other
reasons, it will designate the applica
t ion for hea ring on non-environmenta l
issues only.

(h ) Regardless of the action take,
t he Commission will issue a statement
of the reasons fo r its action.
§ 1.1 325 Consideration o f the detailed
environmental statement during the
hearing and aecision-me«ing process.

(a) I f a case is designated for
heari ng on an envi ronmental issue, t he

deta iled environme nta l state ment will
be attached to the designat ion order
and wilt be consi dered in del inea ting
the scope of the envi ronmental issue.

(b) Copies o f comments from
Federal, State and local agenc ies wi lt
be associated with the record of the
hearing proceeding, shall be admissib le
in evidence fo r the limited p urpose of
showing the views o f those agencies,
and may be used in cross-exami ning
wit nesses on the environmenta l issue.

(c) Agencies and ind ivid ua ls who
comment on env ironmenta l effect
may be invited to participate as
part ies to the proceed ing and, if not
named as part ies, may petit ion to
intervene. Agencies whic h comme nt
may be asked by Com mission counse l
or o thers to fu rn ish ex pert witnesses
to testify on matters of enviro n
me ntal im pact. Subpoenas for the
appeara nce of such agency ex perts
wi lt be issued , if necessary, when their
test imony is req uired to lay a founda
t ion for the admission o f agency
comments in evidence to show the
t ruth o f facts and the val idity of
conclus ions contai ned thereof.

(d) T he bu rden of p roceed ing with
the introduction of evidence on the
environme nta l issue, as we lt as the
bu rden of proof on that issue, sha lt be
upon the app licant, except as othe r
wise provided in the designation
order.
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PETITIONS: DELAY the DOCKETI
REPEATER RESPONSIBILITY

4 October 1972

PETITION: To delay amendment of
the Commission regulations (Docket
18803) for a period of one year to
give repeater groups sufficient time to
meet the drastic changes which the
new regulations demand .

The October 17th deadline for
arrendment of the ru les is wholly
unrealistic since the new rules require
substantial changes for most of the
active repeater stations now in the
amateur services.

It will take considerable time for
the nearly one thousand repeater
groups and clubs to understand the
requirements of the new regu lations,

PETITION: To amend the regulations
for amateur repeater stations to the
effect that control operators are re
sponsible for the technical operation
of the repeater, not the content of
emissions. T he responsibility for con
tent would fall entirely upon the
originating operator.

The Commission regu lations fo r
controlli ng amateur repeater stations
would seem to encompass two separ
ate fu nctions - the tech nical main
tenance of the repeater and a censor
ship ro le over users of the repeater.

In view o f the almost tota l ambi
guity from the Supreme Court right
on down to the lowest courts as to
what can or cannot be broadcast or
published, what is obscene or profane,
etc., it is obvious that no amateur is
properly equipped to undertake this
function. The Commission provides
no clear guidelines for amateurs em
barking on this censorhsip role. Arne
teurs who watch Commission licensed
television stations and listen to Com
mission Iicensed broadcast stations
would be hard put to make any
reasonable decision as to what is or is
not profane or obscene.

Perhaps the control operator should
follow the Supreme Court rulings and
listen at length to transmissions made
through the repeater to decide
whether there is redeeming social
merit in the matter.

The primary responsibility for emis
sions would seem to rest with the
operator originating the emissions. A
control operator cannot shut off a
repeater quickly enough to prevent
some profane transmissions. Let 's
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assess the changes that will be re
quired to conform to them, raise the
mo ney necessary to buy the equip
ment o r parts needed for the new
control link functions. build and test
the new circuits and links. and get
everything working.

In addition to this there is the
matter of developing the information
needed for applying for the new re
peater, control and link licenses,
which could be formidable for people
who are vvorking in their leisure time
without renurreratlon.

Unless the Commission delays the
adoption of this arrendment it would

assume that the word " tuck" is judged
to be profane - or at least objection
able. It only takes a few milliseconds
to send this word through a repeater.
A di ligent amateur with some psycho
logical problems (and there are some)
can break in with a qu ick "fuck"
every few minutes and present an
insoluable problem to the control
operator. If he is really into the
project he can automate wi th a tape
recorder an d clock so he won't have
to wear himse lf out in the process.
The short breaks make di rection find
ing di fficult. Just what is the resoonsi
bili tv of the control opera tor when
faced with th is sort of thing - and
where does it end?

T here seems little reason why one
person with problems should be able
to effective ly shut down a repeater.
The simple change in the regulations
requested would solve this difficu lty.

It is possible that amateurs might
feel more secure in their role of
censor, should the Commission decide
that this should be continued, if they
had an official Commission list of
words or phrases that are considered
profane or obscene. It would make it
much easier as the control operators
sat there on their long nightly vigils,
monitoring each and every trans
mission going through the repeater if
they had such a list. Such a list, if
provided, will be published and circu
lated to repeater control operators.

The ability to force a repeater off
the air with obscenities is a powerful
weapon in the hands of an amateur
with psychological problems . Until
the Commission adds a psychiatric

work a serious hardsh ip on most of
the repeater groups.

At a recent meeting of twenty-nine
repeater groups in Waltham the vote
was unanimous to request the Com
mission to delay adoption of the new
regulations. The entire group felt that
the difficulties and problems posed by
the new regulations were so severe
that the old regulations 'Here prefer
able, even though this meant the loss
of the 147 MHz segment to Tech-
mcrans.

Wayne Green W2NDS/l

exam to the amateu r license exam
there will inevitably be a few people
with serious men tal problems who
manage to get a ham license. The
ability to learn code is no measu re of
sanity - to the contrary, according to
some psychological circles.

If repeaters were able to stay on t he
air it wou ld not be difficu lt for
repeater groups to locate pro fanity
pro blems. The Commiss ion has re
cently given specia l permissi on fo r
repeaters to stay o n d uring jammi ng
problems to help in locat ing the
offending pa rties. If repeater control
operators were responsible for the
technica l operat ion of the repeater
and not fo r censoring it , these annoy
ances could be dealt with fo rthwith.

The Commission would consider
that the listeners to a repeater are
generally few in number, particularly
in comparison to a braodcast or tele
vision station, and that the listeners
are generally reasonable mature (in
age) persons. Thus there is a small
liklihood that profanity would cause
any serious and irreperable harm.
Since the Presidential Commission re
port on obscenity was unable to dis
cover any damaging effect from even
the vilest pornography, the proba
bility that profanity on amateur rad io
would have a lasting effect is small.

It is therefore requested that the
Commission amend the amateur regu
lations to place the responsibility for
emissions on the operator originating
them and no t on the control operator
of a repeater which might repeat
them.

Wayne Green W2NSOll
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With Signal/One's CX7-A
you settled for the best.

- - '
Now meet the rest of the best.

A few short years ago, Signal /One introduced the solid-state CX7-A. It
was quickly recognized as the world 's most advanced radio transceiver. It still is.

Now, Signal/One is more than just the CX7-A, A lot more.
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For openers, we've added two new receivers. One:theCR-1500, a dual-channel
system is so advanced - in selectivity, sensitivity and versatility - you won't
find anything like it
this side of a research
laboratory. The
CR-1200 receiver, our
other new one, fea
tures a single VFO, If it weren't for its bigger brother, it would be the finest
receiver you could buy.

There's a new CT-1500 transmitter, the matching transmitter for use with the
CR-1200 and CR-1500 receivers. It incorporates
all modes of operation and includes the famous
Signal /One RF envelope clipping, broadband
tuning, full-automatic CW keying, and many
other features.

We're also introducing a new transceiver, the CX-10, which contains several
CX7-A features, In addition, it can be used with either our new AC or DC power
supplies, an external VFO, and other accessories.

Our new accessories include a deluxe station
console, speakers, 2-meter and 6-meter
transverters with direct digital readout and FM
capability, and custom microphones.

In the past years, there were one or two names in amateur radio gear that
meant the finest. In their time they were.

Times have changed, Now, if you want the finest, choosing is easy.
It's all at Signal/One,

13130 Yukon , Hawthorne, Ca. 90250 (213) 679-9022 JJsignal/one



Loring C. White W1 0DI
26 Boswell Road
ReadingMA 0186 7

HANDE -TALKIE

TOUCH

TONE
Make plume calls Ihrough th e local
repealer while wnlking down the street
wilh this modified llT-220.

F or tho se of you who might lik e to
make phone calls fro m your b ack y ard

or who would like to make up a "phone in
the shoe" system a la the "Get Smart " T V
program, here is a way to do it!

If you happen to find a Moto rola HT-220
2 meter handie talkie (which, incidentally, is
smaller than my shoe size) in the sh ack
junkbox , you are a long way to rea lizing
your o wn wireless touch tone system. You
will need the following additional ite ms:
1. Touch pad Chomerics #EF-2007 I , $7 .95
2. Tone generator - hybrid chip - Micro

systems International Canada # ME-8900
CA., $25.00

3. 5 Il F capacitor
4. 700[2 resist or
5. 4 0 Kn resist or
6 . 10,000[2 micro potentiometer
7. Plexiglas shim plate 3 x 2 .25 x 1/8 in .

Looking at the photo y ou will see that
the "pad" is mounted just below the speaker
grill. It is necessary to insert the plexiglas
shim plate between the HT-220 case and the
pad in order to take up space from the
connec ting pins on the back of the pad. So
that the pad and spacer will lie flat against
the fro nt cover , it will be necessary to file
the rounded su rface o f the cover flat , jus t
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under the pad. The file work is abou t the
toughest part of the whole job, but is very
important to prevent warping o f th e thin
pad .
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FRONT

REAR

Fjg. 1. Front and rear vjew of the touch pad and its
connec tions,

ponents cemented to the chip case, between
the pins.

Keeping the wires as short as possible ,
interconnect the pad and chip as follows :
Chip Pin Pad Pin

4 A
5 B
6 C
8 H
9 G

10 F
I I E
12 D
13 Neg. 15V battery
16 Through 700 n to

pos. 15V battery
1,2 .3 ,14,1 5 N.C.

I fou nd that some rf problems disap
pea red aft er bypassi ng a few of the chip
contac ts with .00 1 IlF cera mic capaci tors to
the nega tive battery te rminal.

The degree of by passing required will be
determined by the application, an ten na
matching. etc .

Be sure to take the positive battery
connec tion from a point on the HT·220
transmitter board so that the pad will be
" on" o nly during transmitting periods.

The system is quite compatible with the
Bell T one 'System even though the output
tones are co nsidered to be pure sine wave as
compared to the tones coming from the
regular West ern Electric pads.

Adjustment of the tone output level is
most conven iently done by observing the
transmitter output on an oscilloscope.

Adjust the 10 ,ooon potentiometer for
proper FM ' deviation level ' in accordance
with the autopa tch requirements of your
favorite repeater.

We have made several phone calls with
the handie-t alkie touch tone syst em over the
West on repeater . WAIKHB . and fired up the
"Sanfo rd lin k" through K I MNS fro m a
lo c ation 15 miles north of Boston,
Massachusetts.

A complete ly assembled 12-buUon pad
with tone gene rator and all parts is availab le
fo r $30 .80 fro m Tom McKeever WI WJR, 28
Leigh Road , Norwell MA 0 2061 . He also has
quanti ties of 16-button pads for $35 . 12.
Please add $1.20 for postage and handling.
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Fjg. 2. Scnemstic showing ccnnecnons between
touch pad and tone generator.

B

C

It will be necessary to drill two small slo ts
through the 111'·220 front to accommodate
the eight miniature pins on the back o f the
pad. Remove and disconnect the HT-220
front Cover and carefully locate the two pin
areas free of the internal battery connecting
strips. The pad may be conveniently at
tached to the cover using con tac t cement. It
may be advisable to hook up the pad first to
determine if every thing is operating okay.

The hybrid chip may be counted just
above the " PL Tone" compartmen t in the
" thick case" model and the additional 'com-,
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HOW TO

WIN IN

THE

PILEUPS

Che t La tawiec VE3CFK
569 Carlton Stree t
5 1. Cetnerines, On tario

T here is an XT2 sitting on the band
and everybody you can think of is

calling him , try ing to beat the o ther fe llow
out. So you get in and t ry your luck with
your kilowatt and your dipole. ~ f you're
lucky , you might work him - that is, if
you Jive a couple of mil es away from the
chap. If not, there is no conceivab le way
you can work the fello w within the next
couple of hours.

So get away fro m t he ordinary and build
you rself a th ree-element , wide-spaced beam
and be the first to work that ra re DX. I
guarantee that with this t y pe o f antenna
you can bea t out any th ree-element triband
beam and even so me o f the short-boom
four-element beam s.

JA NUA RY 1973

This three-element, widespaced beam is
plenty sturdy; it is o f all-aluminum con
st ruction and so far has withstood winds
up to 80 m ph and a few Cana dian ice
sto rms.

If you intend to build this beam, do no t
alte r any of the physical dimensions, as th is
will decrease th e efficiency o f the antenna.
The frequency of the array was set in the
mid dle of the band to allow it s use on th e
CW an d phone portions of 20m.

The deme nts are construc ted o f thin
wall aluminum tubing, of the diameter and
length stated in Table I.

Each ele ment is construc ted of seven
pieces. The cente r portio n is I in. inside-
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The view of the antenna elem ent and its
m ounting.

diameter aluminum conduit to give strength
to the remaining portions of the eleme nts.
The conduit is slot ted at each end on both
sides for a bout 3 in .

The remaining portion s are fitt ed to
gether to the values shown in Table II.
About 4 in. fro m each individual piece of
tubing is placed a self-ta pping screw to
insure that the eleme n ts do not move or
rattle. At the end o f each element is placed a
drip hole abou t I in. from the end and a
cork is press-fit in the end of the tubing to
prevent the eleme nts fro m whistling in the
wind .

All three elements are const ructed in the
same manner, the only differen ce being
their physical lengths. To obtain the proper
len gth on each side o f the center of the
boom, the thin-wall aluminum portions of
the eleme nts are adjusted in or ou t of the
aluminum conduit. On ce the proper dis
tance has been attained, drill a hole about
8 in. from the edge of the co nduit and
drop a self-ta pping scre w in , and also place
a hose clamp about 1 in. from the end of
the conduit.

Just a small note here on cutting the
thin-wall aluminum. Most of the tubing
comes in 12 ft lengths, so on the antenna
portion cut the tubing in half and to obtain
the proper lengths for the director and
reflector fOf their overlap cut the tubing 6
in. off center.

The boom is a a.7 ft 4 in . piece of 3 in .
aluminum irrigat ion tubing. It is the most
expensive single portion of the ante nna,
but is well worth the money spent, from at
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least the standpo ints of the strength it gives
and its light weight.

At each end of the boom there is a
circular block of wood, the diameter o f the
pipe , which is fitt ed in the end of the pipe
and then nailed . This precaution is neces
sary unless you are a bird lover.

The main feature of this ante nna is the
method used to mount the elements to the
boom and keep them there . Aluminum
plates (0.25 in . thick) are used in this deal.
The plate is held to the boom by two 3 in.
muffler clamps. The plate in turn holds the
element with two smaller muffler clamps as
shown in Fig. 2. The plate is first mounted

13 ft ·4 in.

13 ft-4 in.

ELEMENT LENGTHS

REFLECTOR 3' n-e in.
DRIVEN EL 33 n-e in,
DIRECTDR 31 n-e in.

ALL MOUNTING PLATES
ARE 8 in. _ 8 in. SQUARE

ELEMENT ELEMENT TUO,""
SECTION DIRECTOR DRIVEN EL . REFLECTOR DIMEnA

A '" , .. ... !/4 in, aD.

a ~H/2 ft ... e-1I2 ft 7/e In. O.D.

C '-112 ft ... 8-1 /2 rt I in. O.D.

0 10 It AL. CON. 10 ft AL. CON. 10 ft AL. COfrI. I in, 1.0,

•
TABLE I - THIN WALL LENGTHS

ELEMENT OIRECTOA DRIVEN EL. REFLECTORSECTION

A I ft-3 in. 1 ft-3 in, I ft-3 in.

a 4 ft-9 In. e tt-3 in. , ft-a In.

C 4 ft-9 in, Sft-3 In. " rt-a In.

0 10 ft 10 ft 10 tt

TABLE 2

THE VI ' .UES GIVEN ARE FROM THE EDGE OF ONE PIECE TO THE
EDGE \ I HE OTHER.
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DRIP LOOP

DIRECTOR

SUPPORT STFlUTS

OUT ER
COVERING

MUFFLER
CLAMP

~:::....- 8 in. • 8 11'I . • 1/ 4 in. THIel(
h'" AWMINUM PLATE

1--- 2 11'I. • 4 ,n

clamped in its place. By sighting at the end
of -th e boom , look at the three pieces of
conduit and make sure that all th ree are
pa rallel to each other, then tighten all t he
muffler clamps.

Now the remaining portions of the
elements are placed in their respective
places and finally the hose clamps are
installed and tightened. When you do this
make sure that the drain holes are on the
bottom facing the ground.

DETAIL ':0,"

Matching

On this particular antenna, a gamma
match was tried and when adjusted pro
perly, proved to be a very wise choice
because the swr was flat across the band
and did not exceed 1.2 : I. It was con-

I in . 1.0. ALUMINUM CONDUIT

SEE DETAIL''A''

/~ S,",OATING BAR

Fig. 2. This sketch shows the construction
of the center plate of the beam and also
the position of the gamma match. The
diagram should be self-explanatory.

on the boom with the 3 in . clamps and
t ightened slightly. It should be mentioned
that all hardware used was galvanized
heavily and then lead plate was used on all
the nuts and bolts to prevent seizing and
rusting.

The aluminum conduit port ion of the
elements is mounted and tightened on each
plate. There are two pieces of grappling
iron, about 6 in. long, which are placed on
each side of the boom, one each under the
nuts which are the furthest away from the
ends of the boom. Make sure that the
distance from the center of one parasitic
element to the other is 26 ft 8 in .

The center plate is a two-fold job. Two
pieces of 2 x 4 are cut to length of the
plate and long bolts about 7 in . are placed
through the plate and boards and slightly
tightened .

This plate is mounted to the boom as
the other two were, using muffler clamps
again . Then the conduit is mounted and
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Installation

The beam is insta lled on the mast by
means of a not her pla te. T h is pla te is made

st ructe d out of a TV ante nna element. The
sho rti ng bar was constructed from alumi
num and wa s made so that the center o f
the a lu minu m condu it to the cen te r o f t he
48 in . piece o f TV element was 6 in . This is
very important. The capacito r was made
out of a length of RG-8, 4 1 in . of t he outer
co vering was taken off and then 40 in. of
the copper shield had the same treatm ent.
On the remai ning I in. of braid , there was
solde red a brass o r co pper bracket which
will later be used to mount it to the beam.
The remai ning portion o f t he st ripped end
of the coax was placed inside of the gamma
tubing.

The bracket mu st be mounted o nto the
boom and it mu st keep the 6 in . from
cente r t o cente r constant.

T he bracket is held in place by t wo
self-tapping scre ws p laced on eit her side of
the hu m p in the b racket. A t the o ther end
of the coax a coaxial connector was placed
to provide easy connection to the fee d line.
The insi de of the shorting bar is 44 in.
fro m t he cen te r of the boom.

Th e view of th e end elemen t an d its
mounting.

8.5 d B over a dipole
2S ~30 dB
SO dB
27 ft 4 in. x 3 in .
22 .5 ft
4S lb
$80

FBR
Side All
Bo o m
Turning Rad ius
Weigh t
Cost
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Specifications

Gain

Adjustment

There need not be any adjustments
necessa ry to the elements if precautions
were taken in acquiring the proper sized
tubing and the measurements follow ed to
the inch .

•
There may be , however some adjust-

ment needed on the gamma match. The
values that were given in the ab ove w re
used on three previous anten nas ident i -al

to thi s o ne and no adjust ment wa s need 'd .
Ho wever , sh o uld the need ari se that it d o es
need attention , then the bracket on the
ga mma match must be ta ken o ff and t he
end of t he coax trimmed, abou t half t o a
w hole inch u nt il the swr is down 10 a t lea st
1.5 : 1.

Performance

With a bea m like this you shou ld no t
have any t rouhle worki ng tha t XT2 . Yo u
co uld even work 200 cou n tries wit h a
lOOW, thus eliminating t he need for a big
kilowa t t. Th is beam can outperfo rm any
an tenna in its class.

' UtI- K

o f !4 in. steel a nd is drilled 10 accommo
da te the four long holt s w hich arc on thc
center plat e of Ihe beam . Th is pla te is
Yie lded un to the mast 10 provid e fo r a goo d
slip-fret' co n nec t io n.

T he ante n na is lifted onto t he steel plate
and the holts placed in t he hole . The nu ts
and la d .wa shers are placed o n it and all
mounting hard ware is tigh t encd .
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Holland Park f>.1
Sin gapore 10

HALLS OF THE GIANT...
THE

YAESU ESTABLISHMENT
A pheno me no n of t he last five years in

the ama te u r market has been the
emerge ncy of Japanese man ufactured rigs o f
high quality , innova tive design , an d highly
compe ti tive pr icing. T he leader of this pack
has been the Yaesu Museo Co ., Ltd ., which
probably se lls more HF SSB transceivers
tha n all the rest of t he world ma nufac ture rs
put together . Certain ly then a visit to th e lair
of this gian t wo uld be a highligh t fo r a ham
visiti ng Japan. T his is a record of my too
brief visit with so me tips for those of you
who have the opportu nity to pass through
Tokyo in the future.

Afte r concluding my busines in Tokyo ,
we had a free afternoon befo re plane t ime . A
call ind icated the Yaesu plant , somewhere
ou t in the wild s of sout h Tokyo , would be
happy to see us. Another phone call t o t he
p lant by a mo st helpful lad y at our hotel
informa tion desk elicited the information
tha t the plan t was abou t a 40-minu te taxi
ride , and genera lly in the d irect ion o f the
airport , but finding the place was a little
d ifficult even for Tokyo . For five so lid
minutes she too k do wn instructions in
Japanese charac ters and then copied them
neatly for t he t axi d river - a mu st fo r even
the simp les t jaunt in this world's largest
me tropolis.

We piled into a taxi se lected for us by t he
doorma n , and t he driver placed t he precious
sheet of instructions for quick re ference. We
sho t off on one o f the expressways, ran it to
its end , then conti nued fo r miles on surface
st reets , fi na lly narro wing down in to so me
lanes. T he highlight o f t his lit tle journey for
me was the ma ny tan talizi ng glimp ses into
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the gard ens o f priva te homes, each different
but imma culate in design and appearance in
the Ja panese fashion . T hirty-five minutes o r
so bro ugh t u s in to the area where the driver
sta rted looking at me qu estio ningly as I
shru gged my shoulders. A couple o f circles
a nd o bviously co nflicti ng directions from
people o n the street suggested we were no t
making h ead way . At a phone booth, I put
t he driver o n the phone to the plan t fo r
furt he r orienta tio n. Soon we had a 3
ele men t ya gi in sight and afte r one more
circle we arrived at an unassuming three
story building.

Mr. Shigeru Tak agi, K1l 3NUD, Sales
Ma nager, me t u s and said t his was rea lly not
now a manufacturing plant but rather the
final insp ection facility . One factory is west
of Tokyo and the ma in manufac turing faci
li ty is north o f Tokyo, in Fukushima . Three
assembly lines are in o peration at that plant
and a new plan t is u nder const ruc tion.
Shigeru to ld me that there were fo rty
FT- IO l's being tu rned ou t eve ry day and
almo st fo rty o f the FT·40 1/ 560-570 series.
Add to t his the several linears, the FT~200 's

(very po pular in Japan ), an d the growing
two meter line - Yaesu mus t have t he lio n's
share o f the a ma teur ma rket. T heir own
es ti ma te, admitted ly not exact , is 80% ou t
side the U.S. and perhaps 20-25% in the
U.S.

T ime was short , so u p the stairs we went
to meet Kim , JA I KR Z, in charge of the
inspection fac ility. In a roo m about 40 x
100 feet about 25 technicians worked, each
at an ind ividual well-eq uiped test ben ch.
Alo ng one wa ll, literally sta cke d like h ot

3 7
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so me tips if you should have an opportunity
to go to Japan . I might add ma ny of the
things I did not do, myself. If you kn ow
your plans ahea d of time , by all means write
ahead and let them know your it inera ry and
interest s. Letters will reach Yaesu Musen
Co., Ltd ., at Central Post Office Bo x 1500,
Tokyo . I wo uld imagine that a letter to the
JARL, Box 377 , would produce some in
teresti ng results. Yaesu's main office is at 3,
3-Chome, Yaesu, Chuoh-Ku , Tokyo, Phones
27 1-771 I to 77 16. The factory we visited is
at 2-15, I Chome, Kugahara, Ota-Ku.
Tokyo, Pho nes 753-6 141 to 6 145.

Another place worth a visit in Tokyo is
the Akihabara district of Tokyo where
hundreds of eleectronics supply stores are
scattered over 5 or 6 square b locks. Four or
five of these stores deal specifically in ham
gear. But , regard less of where you go in
Tokyo, the rule is to have the hotel write the
address and instructions in Japan ese an d
have the doorman make sure the taxi driver
understands them.

In any event, you' ll fi nd that the inna te
poli teness and hospitalit y of the Jap an ese
will make your exploratio ns delightfu l ex
pe riences. Sayonara.

Just look at all th ose transceivers getting a final checkout before packaging. Recognize yours? (Pho to
courtesy YA ESU)

cakes (which I guess they are sell ing like),
were rows o f the FT-2 B and FT-2 Auto 2
meter transceivers. Kim showed us how the
au to-scan fea tu re wo rked on the FT-2 . It
was fascinating to watch the blin kin g red
lights scan for an active ch annel. It was
surprising h ow much 2 meter ac tion existed,
particularly when I learned that th is was all
direct. Repeaters are not yet legal in Jap an ,
but the VH F boys are hoping th is will be
cha nged. That should be a boom to watch 
can you imagine a country wit h a growing
amateur population nearly that of the U.S.,
complete with a large, enthusiastic VHF
contingent, suddenly being allowed to es
tablish repeaters? The mind boggles.

The 2 me ter gear intrigued us but it was
equally impressive to see all the HF gea r
being given final testing and alignment. I
noticed , by the way, that most of the test
ben ches included Yaesu's o wn fr equen cy
cou nte r. Shigeru to ld us that there were at
least 100 hams employed by Yaesu . Yaesu
must be the largest single emp loyer of rad io
ama teu rs in the world.

AU too soon lights were sta rt ing to go out
and peop le were starting to head for home
Time for us to b id our "Sayonara" an d
depart. But , for the rest of you , here are
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Tom Johnson KL 7GGB/4
3001 Roxbury Road
Birmingham. AL 35209
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T hiS co unte r was const ructed as a per
sonal project to help me better under

stand the workings o f integrated circuits and
their opera tio n . That's why I used RT Ls
together with TTLs. I also had them on hand
so it was cheaper than buying new ones. All

•

o f the circ uits used are sta ndard with no
ex otic tuning o r adj ustmen ts.

The o nly test equipment required is a
VO M to check voltages and a scope to
troubleshoot possible bad connections. To
set the time base genera tor o n freq uen cy I

•
•

•

The 50 MHz frequency counter. Notice h ow the author inclu ded a metric ru le in th e pho tograph to in
dicate the unit 's width of 30.48 em.
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Fig. 1. Time base generator.

recommend comparison with a commercial
cou nter or comparison with WWV usi ng a
scope to get as close as possible to the exact
frequency . The co mmo n practice of zero
beat ing by ear is just not accurate enough.
This is especially true if you want the
counter to have the best possible accuracy
that this design will give. I calibrated a ten
Mllz crystal to WWV, then adjusted my
cou nter to read 10.000.00+. That was the
best method avai lable with my limited re
sources.

Construc tion Ideas

T he arra ngeme nt o f the decade counting
units (DCU) is st raight in line with the
SN74 196 being first on the right as viewed
from the front. The rest of the ICs were
placed so as to keep the wiring as short as
possible to minimize interference between
sections. The main part of the counter was
constructed on a 4 x 6" vector board with
.1" ce nter spaced holes which match the
spacing of the ICs. No sockets were used
although all ICs are removable. T his was
accomplished by using in tegrated circuit
terminals. These terminals come in strips of
56 each. This is a conven ie nt size as t he
whole strip ca n be inse rted in the holes ,
wired and then th e top of the strip is broken
o ff giv ing the eq uiva lent of socke ts with less
cost and effort. In my counter I use seve n
disp lay tubes which fit well on the board
and ca me out just right for the in tegra ted
circuit terminals. I use AKZ type tubes and
sockets, they also fit the , I" spacing on the

40

vector board . An e tc hed circuit board would
improve the looks, but that would not allow
much flexibility in the development o f the
cou nter.

Input Amp lifier

In the co nstruction of the input amplifier
I tried several types of integrated circuits
before settling on the SN72733 . Four
2N2369's were tried first and fou nd to be
unsa tisfac tory . T he RCA CA3018 was then
tried and found to be an excellent input
when used wit h a 74 H10 input gate, it will
go up to 32 MH z with no problem. T he
SN72733 fro m Texas Inst ruments will work
up to 50 Mllz wit h the SN74S JO input ga te .
You have to use the combinations together,
the SN72733 with the 74S I0 for 50 Mllz,
the CA30 J8 with the SN74 11 10 for up to 32
Mllz.

If you want lower frequency operation
you can use the CA30 18 with a SN741 0 and
by t his route be able to use a SN7490 for

..
22K ; I

'-----+--"'1.f"..-~ 8 TO

"'':'.~__----~ He

S N12 13:3/

,

.,"

Fig. 2, Inp u t amplifier circuit. Pins 3, 4, 11, 12, are
open. Pins 2, 6, 9, 13 NC.
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Fig. 3. Timing circuit.

the firs t DCU. This combination wou ld be
able to coun t to approxima tely 20 MHz. I
wa nted to go all out and count as high as
possible , so I continued u ntil I could ge t at
least 50 MHz. This is the only section of the
cou nte r whe re differe nt designs we re tr ie d.
The rest of the cou n ter was design ed and
construc ted with very few changes being
made . Fro m the input gate the signal is fed
into the firs t DCU. All o f t he DCV' s are
alike excep t the first one which uses a
SN74196, SN74 75 and SN744 1 which gives
t he fir st d igit. The rest o f the DCU' s are
S N 74 9 0 , SN747 5 and SN7 44 1. T he
SN74 196 is used in t he first ncu because it
has a higher toggle rate (50 MHz) t ha n the
SN7490 which will only go to 20 MHz
maximu m. The SN741 96 has to be reset
through an inverter because it n eeds a
negat ive go ing pulse to reset whereas the
SN7490 needs a positive go ing pulse .

The input gate is opened and closed by
the Q ou tput from the JK flip-flop SN7473.
T he Q output is connected to the fo ur wide
t wo-in put nand gate SN7400 together with
pulses from de cade scaler number fo ur to
generate t he st robe a nd reset. The d iodes are
use d to decouple the set up pulses passing
curren t in o ne d irection only. T he SN7400 is
blocked from producing th e strobe a nd reset
except whe n the gate is closed by the Q
out put fro m the JK flip-flo p. When t he
strobe is generated t he count is transfe rred
to the rea d out, then t he reset is gene ra ted

JANUARY 1973

rese tt ing t he DCU's and scalers five and six
to be ready for the nex t seq uence in
count ing . This is a good scheme and gives a
good ratio of read ou t time to count ti me.

Time Base Oscilla tor

The time base oscillator uses a 1.4 MHz
crystal in a circuit using a 2N706. The
pad der in series wit h t he crysta l allows
calibrat io n to the exact freq uency. The
buffer is also a 2N706 that serves to drive
t he first ,uL 923 in the divide by seven
circuit. Pin 5 o f t he third ,uL 923 is
connec ted to another 2N706 in a hal f mono
stable circuit resetting the firs t ,uL 923
forci ng a divi de by seven . The last ,u L 923
divid es by t wo giving 100 kHz o utput. T his
can be modified to fit any cryst al as long as

Top view o f the counter. N o te th e shielded
compartment th at separa tes the in p u t circuitry
from th e rest of th e u nit.
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Close up of the main circuit board showing the IC layout and Nixie tube mounting.

It can be divided by a whole number. The
whole divider chai n can be eliminated if you
have a 100 kH z crystal. The 100 kH z fro m
the RT Ls is run thro ugh o ne sect io n o f the
SN74H I 0 to improve the wave sha pe, that
gate was left over from the input IC , so no
parts were added. From the SN74HIO the
100 k Hz is fed into the first of six decad e
scalers SN7490 . Co nnec ted to the first three
decad e sca lers is a fo ur wide t wo input
and-or-invert gate SN7454 together with
four sections of hex inverter SN7407 making
it possible to selec t o ne of four frequencies :

,
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J.3K '"
'"

+- r-,
-...!~

O T T

"~
)

,
RCA CA JOl e ~•

:~F

/
,

'" ~,
, " ~

'"'" "

'" ,iT'
,",

COM MON

GROUNO

100 kH z, 10 kHz, I kH z and 100 li z. These
four frequencies, after go ing through the last
three decad e scalers , will give integratio n
times of 0.0 1, 0.1 , 1.0 and 10 seconds. The
0.01 second integrat ion t ime has no real
value in this design and need no t be wired .
However, if you usc less than seven read
outs , you will need it to read tens of MHz, it
is also useful in checking a nd trouble
shooti ng.

,
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Fig. 4. Th e SN74 196 requires an inverter on the
reset. Pin numbers in bracket are f or the SN74196.
Pins 1, 3,4, 10, 11 are open . Pin 7 Gnd , 14 +5 V.

Fig. S. Input amplifier for low level signals , 20 J.1V
to. 4 mV 3 db 800 Hz to 32 MHz.
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FM TRANSCEIVER under $100.00
YOU SUPPLY CASE - MIKE - SPEAKER - CONTROLS.

144-220 TRANSMITTER KIT
ANNOUNCING! A Breakthrough for the Homebrewer

COMPLET E WITH DRILLED BOARD

$39.95

$29.95
PA-144-220

• T Y PICAL LY 1 1/ 2 WAT TS OU T PU T
AT 1 2 .6 VO L T S (l WA T T O N 2 20)

• ADJUSTAB L E D E V IATIONS T O 10
k H z

• A UDI O C LIPPI N G A N D ACTI VE
FI LT ER

• CR Y STAL N ETTI N G TRI MME A
• D OUBLE TUNED RF S T A G ES F OR

A C L E A N S IGN A L
• S T A N D A R D 1 2 M Hz C RYS T A L S 114

M Hz F OR 220)
• Z ENER RE GULATED OSC I L L A T O R

• PROVI S IONS F OR ME TERING
E A C H RF STAG E

• PREDRILL E O A N D TINNED GLASS
C IRCUIT BO ARDS

• MEASURES ONLY 2" x 6"

A o ne watt exc iter using four RF t ransistors , t wo d iodes, and o ne in tegra t ed c ir c u i t. The RF
transi stors are operating wel l below thei r ratings allowi ng tong key in g p er iod s w i thou t damage .
The e xciter may be used al one as a t ransm itter or w it h o u r P A -14 4 or 2 2 0 a mplif ier fo r a t en
watt st a tio n .

144-220 MODULAR RECEIVER KIT

COMPLETE WITH DRILLED BOARD $59.95

• BETTER T HAN .3 1JV SENSI T IVITY
- 15 Khz BAND WIDT H
. ONE WATT AUOIO OUTPUT
_ DUA L CONVERSiON 10.7 Mhz AN D 455 Khz I Fs
• A L L IC EXCEPT FOR FRONT ENO
. STA NOA RD 45 Mhz CRYSTALS
• OPTIONA L CERAM IC FI LTER
. OPERATES FROM 12 VO LTS NEGAT IVE GROUND

Measures only 4" X 6"

Order TX·144 or 220-$39.95; PA·144 or 220-$29.95; RX-144 or 220-$59.95.

Rece iver w ith 7 Khz ceramic f i lter - $65.95. Inc lude $1.00 postage and handl ing for each
kit o rdered . New York state reside nts add 6% sales ta x .

VHF ENGINEERING W2EON
1017 CHENANGO ST. BINGHAMTON NY 13901

!
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Trouble Shooting

Trouble shooting of integrated circuit s
requires a lot of pre-planning. Following are
so me o f the things I have learned by worki ng
with integrated circuits. First , with a piece
of hoo ku p wire , jump pin five of the last pl
923 to the input. You should get 100 k Hz

Fig. 6. Inpu t gate using a SN 74H 10

cies less than 10 MHz o nly , you cou ld build
a transistor amplifier using almost an y fast
switching type. In that case three or fo ur
read o uts would be sat isfacto ry . Then there
would be no need fo r t he different in tegra
t ion times so t he SN7454 together wit h the
switch could be left out. If you really wa nt
to cut it down you could use the pov...e r line
frequency for the lime base divid ing by six
to get . 1 second in tegrat ion , throw in a
SN7490 to get one second. I see no reason
why this scheme would not work alt hough I
haven't tri ed it my self.

Power Supply

The power supply uses a t ransfo rme r
rated at 500 Vct 50 rn A an d 6.3 V 1.2A .
Using a fu ll wave rect ifier on the 500 volts
and 40 pF 4 50 volt ca pacito r gives approxi
mately 300 vo lts de under load . Three
27,000n two watt resistors in parallel dro ps
the voltage down to the zene r diode rated at
180 vo lts 10 watts. In series with ea ch Nixie
tube, there is a 22 ,OOOn half watt five
percent resistor. The recom mended voltage
for the Nixie t ube is 140 volts at ap proxi
mately 2Y2 rn A. This arrangeme nt can be
changed to fit what you have on hand by
cha nging the series resistor to a value that
will assure that no more t han 140 vol ts are
o n the Nixies. The low voltage supply is a
full wave bridge rectifier with 40 ,000 pF
filt er capacitor which gives about 8 vo lts .
This is regulated by an Ie , LM-390-K, th at
has a rated output of 5 volts at I ampere .
The counter draws a little over ha lf of t hat
and runs cold . This regulator is cheaper t han
building o ne from scra tch and is really better
than the o nes [ have been able to make. The
power supply is built right in the 12 x 8 x 3"
chassis adhering o nly to an arrangement that
saved as mu ch space as possible . Not shown
o n the sche ma tic is a minus five volt power
sup ply for the SN727 33 which is necessary
if you decid e to use this system. [ ma naged
to crowd in a small filament transformer
with a half wave rectifier , 100 p F capacito r
and a five volt zener diode. The SN7 2733
draws less than 30 rnA, so not mu ch is
required . If you usc the CA30 18 this is not
necessary . If you want to measure Ireq ue n-
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Fig. 7. SchelTldtic of the regulated power supply .
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Referen ces
Digi tal Readou t for Your VFO," 73.

by a had connect ion from t hc S ~ 74 l)O 10

the SN747 5 or fro m the SN74 75 to l il t'

S:\'7441 . A ba d connect io n f'rom the
SN7441 to the Nixie t ube wil l show up as no
digit on so me count a nd a short ,.... ill show
o ne digit all t he li me . T rouble in t he st ro be
line will ca use it not to transfer o r will
flu tter during counti ng. Trouble in the reset
line ca n be det ected by a co nti nuous digit o n
the read out after the input has been
removed and sufficie nt tim e has passed to
rese t. Be cer ta in the connect ions bet wee n
the SN74 90 , SN747 5 and the SN7441 are
correc tl y wired . An erro r in this depa rt ment
will cause the SN744 1 to decode wrong.
This could show up the sa me as a bad
connec tio n; that is, wit h no inpu t a nd after
t he reset there would be so me nu mber on
the read ou t. Depending on the cross and
how it was decoded would determine what
number would be on the-read ou t.

The best bet is to be ce rtain t he y are
correctly wired the first time . If you think I
was wrong the first time, you' re right.

With a grid di p oscilla to r couple some rf
into t he cou nte r using about twenty tu rns o f
hoo k up wire around t he GDO coil. Sta rt ing
at t he lo w end of the dial , 1.6 MH z on mine,
slo wly increase the freq ue ncy until yo u ge t
up as high as yo u can, adjusting the wire
positio ned on the co il to get the best
cou pling to t he co unte r. Don' t be d is
couraged by dead spots or a freq uency
difference bet ween the GOO and the co unt
er. The hoo k up wire will load t he GOO
down and ma ke the dial read high . Using a
tube type Millen G OO I had no troub le
ge tt ing the counte r to work to 50 Mllz, afte r
tha t I had a hard time gett ing in enough rf to
cou nt. I believe this system design would go
up much higher in frequency , perhaps u p to
t wo meters.

WA 2tK L " A,
August 1971 .
Integrated Circuit Catalog CC-40 1, Texas Instru
ments.

Digital Electro nics fo r Scient ist s, Malstadt and
Enke , The Hea th Compa ny .

RTL Cook Book , Donald E. Lan caster , Ho ward W.
Sa ms Co.

Rear of the coun ter showing the
osciue tor circuit board and th e three
supply resistors m o un ted behind
capacitor.

o n all ra nges. 0 0 not confuse this as an
indication o f the accuracy of the counter
but as a n ind ica tion that a ll systems are
working. With a scope o n pin 8 of the
SN745 4 you should get 100 k Hz wit h the
switch in t he .0 I second position , 10 k Hz in
t he . 1 second positio n, 10 00 Hz in the o ne
second posi tion a nd 100 Hz in the ten
second posit ion . To check the rest of t he
decade scalers, put th e switch in the .0 I
seco nd po sitio n and follo w t he signal
th rough the SN7490's by check ing the pin
I I o f each o ne, scaling down by a factor of
ten fo r each lC. Finally , o n pin 12 of the
SN74 73, check for the gate open ing and
closing, and o n pin 13, for the ti ming pulses
to t he SN7400. Set the switch to the ten
second posit ion and measure the gate open
ing a nd closing wit h a YOM . The up 's and
down's occur pretty fast but it wil l show o n
the VO~1. Pins 8 , 1 and 12 of decade scaler 4
should be nice square waves wit h the fre
que ncv measured depend ing on the switch
position . Pins I and 2 of the SN7404. pins 2
and 12 of SN7400 should all be sq uare
waves, ho wever, t he strobe and reset pulses
are hard to lock on even wit h a trigge red
scope due to long down to up t ime .

Using your YOM, mo mentarily ju mp pins
3, 4 , and 5 of SN74 00 to gro und and read a
high o n the reset line , Do the sa me th ing on
pins 9 , 10, and I 1; measu re a h igh o n the
st robe line. Do no t fo rget the reset on the
SN74 196 is inverted by o ne sec tio n o f t he
he x inver ter. An indication tha t aU is no t
righ t is that o ne of the read o uts has a
preference for one digi t. This ca n be ca used
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The biggest, broadest, finest line of amateur
power amplifiers

2K-4 .•• TH E ' 'WORKHORSE"
The 2K-4 l inear amplifier of fers engineer ing, const ruction
and features secon d to n one, an d at a price t hat m akes it
the best amplifier va lue ever o ffered to t he amateur.
Constructed wi th a ruggedn ess guarant eed to provide a
long li fe of reliable service, Its heavy duty com pon ent s
a llow it to loa f along even at fu ll lega l p ower. If you want
to put that s t rong clear signal on t he air that you 've p ro
bably heard from other 2K u sers, n ow is t he time. M ove
up t o t he 2K·4 . Floor console or desk m odel ... $845.00

2K·ULTRA •• • THE "ULTIMATE"
There has never been an amat eu r linear amplifier like
the new 2K·U LTRA. Small and lig h twe ig h t , yet rugged
and re l iable .• . all that the name im plies. The ULTRA
loafs a long at full lega l power without even the sou nd of
a blower. Its anode heat Is silently and effic iently con
ducted t o a heat sink through the use of a pair of Eimac
8873 tubes. In fact, all of Its components are the very
best obtainable. The p r ice .•. $845.00

TEMPO /200l
Sma ll but powerful, rel iab le but inexpensive, this amptt.
Her is anot her t op val ue f rom Henry Radio . Using two
8874 g rounded g rid t r iodes f rom Eimac, t h e Tempo 2001
o ffers a full kilowatt of power for SSB operati on in an
unbelievably compact package (to t a l v olume is ,8 cu. tt.).
The 2001 has a built-In solid state power supply, a built -In
antenn a re lay, and built-in qual ity to match m uch more
expensive ampl ifiers . This equipment is totally compatib le
w ith the Tempo One as well as most o t her amateur t-ans
ce ive rs . Co m plet el y wired and ready for opera tion , the
2001 mctudes an intern al blower, a relat ive RF power in
dicator. and full amateur band coverage from 8().1 0
meters. $545 .00

TEMPO/6H2
The Tempo 6H 2 combin es m ost of the fine features o f
t he 200 1 f or 6 and 2 meter amateur operation . The am 
plifier uses the same small cabi net , the same m odern
tubes, the sam e inhe rent qua lity for 2000 watts PEP
in put on SSB or 1000 watts input on FM or CW o The rig
is ccrn ptetelv w ired in one sm all package w it h an inte rnal
solid-state power supply, built-In blower, and RF relative
power ind icat or, $595.00

3K·A COMMERCIAlJMILITARY AMPLIFIER

A h ig h q ualit y linea r amplifier designed for commerc ia l
and mi litary uses. The 3K·A employs two rUlged Elmac
3·5002 grounded grid triodes for superior linea rit y and
prov ides a conservative three k ilowatts PEP input on
SSB with effic iencies In the range of 60 % . This resu lts
i n PEP output In excess of 2000 watts . In addition, the
3K·A provides a heavy duty power supply capable of
furnish ing 2000 watts of cont inuous duty in put for e ither
RTTY or CW w ith 1200 watts ou t pu t, Price .. . $1080.00



AN IMPR VED
Richard Sil berstein W0 YB F

. 3915 Pleasant Ridge Road
Bou lder CO

AUDIO SPEECH

PR CESSOR
Increase th e efJ"etive ness o] your 55 11 signal wi /h a nnit thai (ompresses,
clip" and [ili er« your audio beJore it modulates your transmitter.

rt'1 he advantages o f speech processing for
~ single sideband voice transmitters h ave

been pointed out from time to time for a
number of years. Sp eech compression pro
duces so me gain in voice power and may
reduce peaks substan tially if the attack time
is fast enough. It o ffers another advantage of
keeping t he speaker's voice level constant as
his speech power varies or as he moves his
head. Clipping increases the relative power
of intelligible speech by cut ting off voice
peaks. Since truncated waveforms produce
high-order harmonics whose presence is en
han ced in the single sideband mode as
compared to AM, it is especially important
that clip ping be follo wed by bandwidth
restrictive filters.

Figure I is presented to demonstrate the
advantages o f peak re duc tion. Figure l a is a
simplified presentation of a portion of a
typical voltage waveform of a syllab le, as
displayed on an oscilloscope with an inter
nally triggered sweep . The spikes contribu te
almost no intelligence, yet an rf amplifier
mu st no t be driven beyond where the spikes
flat-top ; i.e ., sa tura te the final stage. Most of
the in telligence is in the small wiggles. By
clip ping the spikes a nd amplify ing the use ful
por tions of the waveform to dr ive the final
u p to flat-topp ing, the ne t intelligible vo ice
power is increased.

The rf enve lope of unprocessed speech
may lo ok so mething like F ig. lb . T he width
of the sp ikes increases in a manner suggest
ing a train o f pulses passin g th rough a circ uit
of restricted bandwidth. T he sma ll wiggles
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are a mix ture of intelligible speech and
higher harmonics of the repeti tion ra te of
the spikes. When peaks are red uced by
processing, the waves representing intel
ligible speec h produce rf enve lopes which are

''l
MICROPHONE

OUTPUT

' e>sse
TRANSMITTER

OUTPUT RF

_f-_t*~ -te:l-_~OlVELOPE

LJ \j -,
Fig. 1. Unprocessed speech : sirnplifled picture of
part of a spoken syllable seen on a triggered sweep.

not exceeded in he igh t by any spikes. In
fact , it is d ifficult to trigger the oscilloscope
internally under these cond itions because
there is no longer a predominant group of
spikes.

The speech processor to be described
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resulted fro m an atte mpt to reproduce the
solid sta te processor of WB 2EYZ (see Re
ference I ), substit uti ng NPN sil icon transis
tors for the PNP germanium ty pes. It was
noted in the author's experiment that any
app reciable amount of ALe feedback would
cause th e unit to multivibrate . Even if this
was not happening, the ALC voltage would
have a sawtoo th waveform, which mani
fest ed itself in a speech waveform having a
sawtooth baseline and a variable gain from
one peak to the next. The reason fo r th is
behavior is th at the ALC feedback circuit,
for desirable time constants , will pass fre
quencies which can be amp li fied by the
amplifier stages.

The above problem was recognized and a
solution found some years ago (see Re
ference 3) . If the amplifier whose gain is
contro lled has a push-pull configuration and
the ALC voltage is applied to the tubes or
tran sistors in parallel , then, as a first-order
approximation , if the stages are perfec tly
sy mmetrica l, there can be no AF fee dback in
the ALC loop. I have design ed suc h a
sys tem, followed by an adjustable clipper
and a low-pass filt er.

. The equipme nt has been de signed in
accordance with the crite rion of an ALC
attack time of no more than 10 milliseconds,
to insure reduction of initial peaks, and a
release time of about 300 milliseconds, to
accommodate changes in voice level and yet
not permit th e background noise to rush in
too quickly when th e voice is interru pt ed .

Block Diagram

Figure 2 is a block diagram o f the
processor, An isolation stage consists of a
source-fo llower FET, offering high im
pedance to a microphone and driving a
single-end to push-pull converte r through a
manual gain control. This stage drives a

push-pull IC ampli fier with A LC, whose
output is then co nverted back to single-end.
This output drives a two-st age am plifie r
feed ing an A Le voltage genera tor. It also
feed s a clippe r and low-pass filt er. The
clip ping level and the filte r output are
controlled manually . The ALC generator
feeds a bia s-control stage which provid es the
correct bias range for controlling the push
pull amplifier.

Circuit Details

Figure 3 is the circuit diagram. The
source-fo llower FET at Q I is zero b iased
th rough R I. R2 is a 9 1n isolation resistor to
prevent parasit ic osci llations; R I and R2 join
directly at the source cuntac t. Q2 provides
audio voltages equal in amplitud e and 1800

opposed at R6 and R7 to drive a push-pull
stage. The push-pull, A LC-controlled ampli
fier UI is an RCA ty pe CA3028A integrated
circ uit, shown in detail with numbered
terminals. The transistor below the differen
tial pair con trols the gain of the system by
mean s of A LC voltages ap plied to terminal
2.

The o utput of termina l 8 of UI goes to
Q3 , an emitter follo wer used to provide a
low driving impedance. The opposite-phase
output at terminal 6 goes to a phase inver ter
Q4 driving emitter-fo llowe r Q5, which also
provid es low driving impedance. The outputs
of Q3 and Q5 are now of the same phase.
Before combining in capacitors C II and
e 12, they must be equalized in amplitude.
This was d one in our case by placing an
loo,ooon resistor, R20 , across R21. The
combined audio signal, now single-ended,
drives th e two-st age amplifier using Q6 and
Q7 .

On e o utput of Q7 goes to th e high
impedance input of FET Q8 so as not to
apply a distorting load across the audio
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Fig. 2. Block diagram of speech processor.
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Fig. 3. Speech processor circuitry

output of the system. Q8 is an em itter
follower driving transformer TI, which in
tum drives a full wave de rectifier supplying
the ALC voltage . The magnitude of the
feedback voltage is con tro lled by R40, an
internal 2000n 0.1 watt trimmer pot , which
is set safely be low a point o f system insta
bility . Insufficient response to Jaw frequen
cies , as when the primary Tl is too small,
results in too litt le ALe for the lo w fre
quen cies and thus overall enhancement of
lows in the audio o utput.

The A LC voltage actuates Q9, a source
foll ower used as bias contro l fo r the
CA3028A . Q9 's source is co nnected to
terminal 2 of the latter. R43 is a high
resistance trimmer po t, or an experimentally
determined fixed resist or of perhaps 220K.
which may be needed to bring the source
curren t to about 2 rnA when the unit is
idling. Higher currents made the experiment
unit unstable, and lower currents afforded
too little ALe. Actually R4 3 was no t installed
in that unit ; seve ral FET's were tried until
one was found whic h gave the correct
current at zero bias. R41 was used essen
tially to interrupt the de lead at th e gate
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terminal, so as to avert parasitic oscillations.
The second ou tput o f Q7, through C IS , is

clipped by D I and D2 , with the clipping
level adjuste d by an ex te rna l con tro l, R3 5.
At the highest res istance positions of this
con tro l, the diode bias voltage is above the
level where any clipping occurs, eve n for the
tallest peaks. Filtering is done by the pi
network, C 16, L2, C 17, L2 is the same uni t
used by WB2EYZ (Reference I ). In that text
the values of CI6 and C I7 were 0 .00 5 /IF.
However, when those values were tried . the
high-frequency roll-off was 3 dB down at
only 150 0 Hz. When 0 .00 15 /IF capacito rs
were used , the corresponding point came at
2700 Hz. Neit her design was st ric tly in
accordance with theory .

R38 is an externally controlled output
potentiome ter. Note that the au dio voltage
is increased by Q7 to insure good controlled
clipping. Afte r clipping and filt ering it is
reduced by the combination of R36 , R37
and R38, to produce ou tputs of similar
magnitudes to that of the microphone alone .

Since trouble can be experienced with rf
feed back , microphone and o ther audio ca
bles should be sho rt. L1C ! and UC I9 are
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for rf filt ering. The inductors can freque ntly
be omitted.

The 12V power source can be a ba ttery
or a well-filtered ac-powered supply. The
sma ll imported unit s whi ch plug direc tly
into an ac socket work n icely .

Operation

The A LC behavior of th e unit at full gain
at 1000 liz is shown in Fig. 4. The input
referen ce level was selec ted arbitraril y as
3 1.6 mV rms ( 10 dB above 10 mV), since
this is near the highest value of intelligible
speech outpu t fo r the most sensitive micro
phone used in the tests. an RCA HK 107.
The data show only a 2 dB drop in ou tpu t
for a 20 dB drop in voice level ( 18 dB of
compression), and an II dB drop in output
for a 40 dB drop in voice level (29 dB of
compression).

High gain settings of R3 correspond .to
heavy comp ression. But whe n the voice is
interrupted, too much gain may result in the
appearance o f und esired audio signa ls : back
ground noise , hum and breathing sounds , as
well as room echo. At top values of R35
there is no clip ping, but as valu es are
decreased , the highest peaks begin to be
clipped . For some what lower value s, the
intelligible portion of the waveform begins
to be truncated and the output amp li t ude is
lowered. This loss of gain mu st be made up
by increasing the settings of R3 8. The
system, su rprisingly enough , is usable even
with the severely truncated speech wave
forms observed on an oscilloscope when R35
is set to zero, but , the more severe the
clipping, th e stro nger the undesired audio
signals relative to th e desired signa ls. With
reduced compression and heavy clipping,
some undesired signals may be present all
the time .

Tests were made to me asure the effec t of
the processed speech upon a receiver S
meter, and to evalua te real gain in intelligib le
speech . The unit was used to modulate an
o ld Viking Invader 200 watt p .e.p. trans
mitter driving a dummy load . For each
sett ing of th e processor controls and fo r no
processor, the system audio gain was ad
justed to just below rf flat-topping.

In testing with vo ice signals for the
vari ou s condit ions of the processor ,
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essent ially no change occurred in the S
mete r reading in an R4B receiver. This is
att r ibuted to the fac t th at th e receiver AGe
has a fast attack time. so that it gave the
same response to a spike of the uncom
pressed speech driven just below n at top
ping, as to a burst o f processed speech driven
to the same level. Other tests gave different
results, however.

A well shielde d receiver (Hammarlund
SP-600 ) was connec ted by means of cables
th rough an rf decade step attenua to r to a
few fee t of wire as an antenna. For signifi
cant a tte nuato r read ings, the sys tem was
ope rated with never less than 20 dB dialed
into the attenuato r so that antenna always
looked into a 50n load . The transmitter

PARTS LIST

Fig . 3 . Components
01 ,08,09 FET-1, HEP 80 2. 2N38 19, etc .
0 2·07 2N 69 7, HEP 54
Ul CA3028A Dl ·D4 lN270
L 1-L3 2.5 mH rf choke
L 2 3.5 H m in iatu re aud io choke , UTe DOT·8
T1 GC Co . 01 -72& transformer. For pri mary. use
half of soon CT secondary. For secondary. use
1OOOn CT pr imary.
Capacitors
Cl,C190.001fJF
C2 0.005 fJF
C3 0.05 fJF
C4, C5, C8 , C22, loofJF 15V
C6, C7, C9,C l 0, C15,C 18 0. 1fJF
Cll, C 12, 10fJF 15V
C13 30 fJF 15V
C14, O.02[JF
C16, C 17 0 .0015j.lF
C20, C21 6 fJF 1.5V
Resistors lall except potentiometers 1/2 watt)
Rl 2.2M
R2 91-R3 10K aud io-taper pot
R4 , Rl6, R23, R26 180K
R5, R17, R24 56K
R6, R7 , Rl8, R19, R21 , R22, R25, R34 4.7K
R8, R14, R15, R29, R33, R41 1.0K
R9 , Rll 10K
RIO, R12, R37 47K
R13 2K
R28, R32, 3.9K
R30 120K
R35 5K pot
R36 24K
R38 50K a udio taper pot
R39 lOOK
R40 2K trimmer pot
R42 30K
R20 See Text
R27, R31 33K
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Fig. 4. Compression characteristics : a. maxunum
com pression; b. no compression.

du mm y load wa s fed through a T connector
so that a few inche s of wire could be
connecte d to the high side as a transmitting
antenna.

An ad mittedly cru de se t of tests of
listen ing to onese lf was cond uc te d and the
step a ttenua tor adju sted to some thing re
sem bling equal intelligibility of processed
speech after unproce ssed speech had been
use d. Wi th almost fu ll ALC , the RCA 11K
107 microphone showed 5 or 6 dB of voice
power advan tage for a variety of processing
adjust ments. even though the transmitter
already had so me built -in A Le .

Another indication of enha nced speech
power was that during t ransmission with
various processor sett ings and wit h the trans
mitter always adjusted jus t below flat
topping by any port ion o f the sp eech wave
fo rm , an rf wattmeter showed three to over
fou r times the average output power of
unprocessed speech.

On-the-air te sts uniformly brought com
ments that the processed signal was better
than the unprocessed signal, the best quality
being with heavy compression , associa ted
with fairly high input gain , and a moderate
amount of clipping. Less compression with
severe clipping appeared more distorted , but
very readable, to some listeners. This adjust
ment seemed to some to be " t he kind of
thing to get through in a pile-up ."

One reason the processed speech is su
perior to the unprocessed speech appears to
be because the time intervals between the
spikes o f Fig. 1 are now filled with int elligi
ble speech, where no ise o r in te rfe rence

migh t otherwise take over. This " fu llness" is
qui te no ticeab le and beneficia l. eve n though
the speec h is only of com mun ica tions quali
ty .

No doubt a direct io nal o r no ise-cancelling
micropho ne should perm it the use of grea ter
gain o r mo re clipping; effort s should be
made to eliminate sources o f hum and rf
pickup as well as of equipment audio hum .

It is eviden t that wit h equipment de
signed to ope rate belo w the legal power
in pu t lim it , the useful sideband outpu t may
be increased by at least 6 d B. with compara
ble input increase . However, one has to be
concerned as to whether the output-tu be
dissipation and the power-supply capacity
will handle the ext ra load ; i.e., the linea r
dynamic range of the output stage has to be
the li miting fac tor in power-outpu t capabili
ty . The au t hor's o ld Viking Invader meets
these requirements . When a linear final
amplifie r is used, legal limitations make it
necessary to see , in the United States, that
the average input does not excee d I kW
under processing conditions.

Conclusions

The speech processing u ni t described
above offers the user a fle xible modu lation
sys tem with th e capability of cont ro ll ing a
number o f parameters in order to optimize
transmit ter output in accordance with the
use r's vo ice and opera ting habit s, and the
charac terist ics of the rf equip me nt he is
modulating. It should be especia lly useful in
" beefing up" low-power gear. The effec tive
ness of all solid sta te transmitters should be
enh anced by incorporating speech processing
circuit ry similar to wha t has been described .
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R. L. DRAKE CO .
504 Ri chard St.
Ni amf sbur g , Ohi o

Ge nt l emen;

Gen e C. Berrier K5RTA
7216 Turner Terr.
Ft. W~r th . Texa s 76 11P

Just have t o dr op you a note and tell you what a t ough li ttle ri g
the TR-22 i s. I have been using mi ne mo bi l e in the ca r and on my
moto r c yc l e a nd portable at the o f f ic e .

Yesterday, I had it strapped t o the luggage rack on the mot orcyc l e
and wa s working mo t orcy l e mobi l e on t he wa y t o work . Unfor t una t e l y ,
I took a new road that turned out t o be rougher tha n anythin g I had
previ ously be e n on wi t h the radi o . I sudd enly ca ught si ght o f the
TR- 22 in the rear vi ew mi r ro r bouncing al ong the pavement be hi nd me .
I was doing about ahout 4 0 MPH and wa s dra gging the TR- 22 by t he
mike cor d . I drug it for at leas t a block before I stopped .

The carrying ca s e was pretty t orn up and the antenna wa s snapped o f f
right at t he ca s e . I r e t urned home a nd hooked it up in the car a nd
it works like it a lways did .

The TR-2 2 ce r t a i n l y lived up t o all the expectations
a f te r owni ng the TR-3 and RV-3 for many years •

I had f or it

.~-
Ge ne C. Ber r ier

Butyou don't have to take Gene's word
for It . .. we'll be happy to see that you
get a TR·22 so you can try it
yourself. At your distributor: $19995

R. L. DRAKE COMPANY I-~=" ==-. - mmm .'¥4k='> ..! 540 Richard si, Miamisburg, Ohio 45342
(!l Phone: (513) 866·2421 • Telex: 288-017



Han k Olson W6GXN
P.O. Box 339
Men lo Park CA 94025

A TW010NE

TEST GENERATOR

I n the te sting of amplifiers and o ther
devices asso ciated with Single Sideband

syste ms, the two-tone test has achieved a
grea t degree of acceptance. Regard less of
how the test is performed, whether lo ok ing
at the output o f the device under test with
an oscil loscope (amp litu de vs time) or with a
spectru m analyzer (a mp li t ude vs frequency) ,
the basic input requirem ent is two good sine
waves. In the labora tory , such a two-tone
signal is usually obtained by using two good
quality audio osc illators, like the Hewlett
Packard 204C, and a resistive adding network.

In amateur testing, two-tone audio test
signals are usually of much poorer quality,
being derived from mike-preamps switched
into oscillat ion by various types of frequen
cy-depen den t feedback networks. I Even
comme rcial "statio n monitor" systems often
use o nly a pair of sim ple phase-shi ft oscilla
tors (without negative feedback or auto
matic amp litude co ntrol) . Although such
simple me th ods of obta ining test tones are
useful, th ey ofte n yield test tones in wh ich
each sine wave conta ins appreciable distor
tion (con ta ins harmonics), and this lack of
puri ty can be incorrectly ascribed to dist or
tion in the system under test. Basically , what
it comes down to is th a t if your input tones
aren't pure . you can't rea lly te ll how much
d istort ion is from the test tone generator
and h ow much is from the system under
test. A really good two-tone test genera tor
will help us to "sepa rate the sheep fro m the
goats."

The two-tone generator described here
uses two o f the same basic Wien Bridge
osc illa to r circui ts as are used in most labora
tory-ty pe audio genera to rs. However, by
usin g modern Integrated Circu it (lC) Opera-
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tional Amp lifiers (op am ps). each Wien
Bridge can be buil t around a single semi
conducto r package. Op amps are also used as
active ba ndpass filters to fur ther clean up
har monics of the two oscilla tors, and to sum
the two pure tones. The blo ck diagram of
the genera to r is shown in Fig. I .

The pa rt icu lar oscilla tor circu it used is a
fo rm of Wien Bridge originally described by
Bob Boto s of Mot orola." Its charm is that he
uses a pair o f back-to-hack silicon d iodes as
the non-lin ear con tro l eleme n t. Such a pair
of silicon d iodes is probably mu ch more
readily o bta ined, and less expensive , than a
particular light bulb or thermistor - as used
in mo st Wien Bridge circuits. The diodes
prove to be very effective as non-linear
elements ; and they do not cause severe
waveform clipping because of the 47K resis
tor in series with them. The 1K pot that is in
the same arm o f th e bridge as the non-linear
d iode eleme nts (R I or R2) , is used to set the
oscilla tor level. This pot should be set to give
a lOY pea k-to-pea k ou tput at T .P . I (and
T .P. 2) .

The ac tive bandpass filte rs that follow
each audio oscilla tor are described in detail
in References 3 and 4 . The use of this form

AUOIO BANOPASS
OSCILL ATOR FILTER l-N<> ,

L- OPERATIONAL
A DDER

~

AVOIO BANOPASS
OSCILLATOR F ILTE R -
NO. 2

Fig . 1. Block d iagram of the tone generator .
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of active bandpass filter as a single-control
variable-frequency audio filt er is ap parently
due Bob Do bkin.S An ide a of how a filter
composed of noth ing much more than R's.
C's , and an ope rational amplifie r can have
selectivity , ca n be gained as follows. The R-C
network th at controls the frequency is con
nec ted between th e output of th e op amp
and its inver ti ng input - that is, in the
negative feedback path . The R-e network is
reminiscent of the bridged-tee null netwo rk .
At the ne twork null freq ue ncy, the negative
feedba ck is the lowest , and therefore the
closed-loop am plifier gain is the highest. The
frequency of the passband is adjusted by
means of the I K pot in the R-C network to
mat ch th e oscillator frequency. (Adjus t R3
fo r a ma xim um 2000 Hz outpu t at T .P. 3,
and adjust R4 fo r a maximum 800 Hz
output at T.P. 4 .)

The part icular IC op amps used in the
active bandpass filters are LM30 IA's by
National Semiconductor. These op amps are
compensa ted in a way referred to as the
" feed-forward " method of compensa tion.
This way of compensa ting op amps allows
them to have higher slew rates than with the
norm al s in g le -ca pacito r compensation
usually used with LM30IA'S. The "feed-

fo rward" compe nsa t ion me th od is described
at so me length in Referen ce 6 . Because th is
type of compe nsa tio n is used in the act ive
bandpass filt er op amps, it would proba bly
not be too good an idea to use other types
o f op amps here. The or amps used in the
osc illa to rs and opera tion adder, however,
can be any of a variety of types. The
MC 1456 of Motorola or IlA74 1 of Fairchild
should serve well in these posi tions (with the
33 p F co mpensation capacitors omitted). Of
cou rse , th ere are a n umber of exact equiva
lent of the LM 30IA , MC14 56, and IlA741
made by a variety of companies othe r than
the origina tors - these are not to be con
side red replacements but second sources.
One could probably even use j1A 709's if he
understands how to properly compensa te
them (and wants to go to all the bother); but
if you are at all uneasy about subs titutions,
use LM30 IA's throughout and the circuit of
Fig. 2.

The last stage is the operational adder, or
summing am plifier. This op amp is operated
at a closed-loop gain of I. The sum ming
point of the two pure sine waves (2000 Hz
and 800 Hz) is at the inverting input of th e
or amp. As connec ted, this port is a "v irt
ual" ground ; if you look at this point with a

•
•

'0''"

,

- 12V

,

"'M

"'M

'"

'"

•
•

- 12V 33pF

Fig. 2. Schematic diagram of the two-tone tes t genera tor u ulizinq Wien Bridge oscillators.
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scope you will see nearly zero volt age. This
is simp ly because the (high gain, 80 d B) o p
am p strives to kee p the diffe rentia l volt age
between invert ing and non-inverting input at
zero , and so the non-invert ing input is
effectively grounded. So each sine wave
" sees" the summing amplifier as 10 K to
ground; and the two sine wave generators
cannot in te rac t with each other to cause
dis to rtion. The summing amp lifier is a true
alge braic su mme r, which is why ope ra tiona l
amp li fie rs thus connec ted were origina lly
used in analog com pute rs . If o ne sine wave is
ins tan taneously at +5V and the o ther is at
- 3 V, the ou tput will be +5 - 3 = +2 V. And
since there is no coherence between the
2000 Hz and 800 Hz sine waves, we can
expect to see plus an d minus voltages as high
as twice th e peak value of each sine wave
(+ IOV peak, o r 20 V peak to peak). T his
should be more than enough level fo r most
two-tone tes ting. The level of each sine wave
can be controlled by the 1 Meg pot at th e
input to each active filte r (R 5 and R6).

Measurem en ts of th e outp ut of th e tw o
ton e generato r described above, with a
Genera l Radio 1900A Wave Ana lyzer. show
that (for equal level tones) the harm onics
and cross products are all down more than
70 dB from the desired tone . This sort of
pur ity should be more th an adeq ua te fo r
testing any ama te ur com munica tion system.

A sim ple, but well-regulated power su p
ply for the two-t one test generator is shown
in Pig. 3. An integrated bridge rect ifier is
used with a cente r-tapped seconda ry tran s-

former :IS a plus and minus fu ll wave
rec tifier. Plu s 12V is simp ly obtaine d by use
of one o f the new fixed-volt age three
te rminal regulator 1(" 5 o f Fairchi ld . the
JJA 781 2. This Ie loo ks like a plastic power
transistor (liG H 7812 393) and its com moo
terminal is the heat sink lab . So scre w it
right to the chassis if you want to - with no
mica washers , grease. e tc .

The negative regulat or IS slightly more
complicated. hu t still simple . The Natio nal
Semiconductor LM304 H is use d. with the
regu la ted + 12 servi ng as its reference voltage.
In this way the plus and minus voltages
tra ck , A 2N5194 plastic power PNP t ran sis
to r is used to increase the current capability
of the LM304H. The 2N5194 mu st be
heat-sinked in a convent ional way. using
insu lating washer. et c .. if the chassis is used
as the heat ..ink .
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OR BACK ISSUES?
Where can you buy a one year subscrip

tion to a magazine and get a set of twelve
back issues as a boous? That sounds like a
pretty good deal doesn't it? Well . unless you
have a complete set o f back issues of 73 that
is a fabulous deal. It is sum a good deal that
it has a string attached - the twelve back
issues are a free bonus for a subscription, but
there is one more problem that has to be
faced. This is the postage invoiveo. Twelve
back issues are darned heavy and the postage
cannot be dismissed lightly. If you want one
of the three different back issue packages
you will have to send along an extra $2 to
cover the cost of postage and handling. It 's
st ill a great deal. The problem is that books
can be mailed at the library book rate. while
magazines have to go parcel post. which
costs an arm and a leg.

Over 3000 great artic les have appeared in
our back issues and most of them are just as
good today as the day they were printed.
You will have the time of your life read ing
all those wonderfu l issues you missed. We
have separated the "back issues into three
packages. issues fro m 1960 - 1964 (1I.
196 5 - 1967 (III . and 1968 - 1970 (III) .
These bac k issue bundles are put toget her by
illitera te apple pickers borr owed fro m other
ham magazine staffs and thus there is no
possibility of our guaranteeing any particu lar
issue in your bundles ... you take potluck.

A OX FRIENO?
Foreign subscriptions to 73 are a bit mo re

expensive than local ones, naturally
however we will be happy to enter a gift
subscription for a OX oc at the same low
U.S. rate as part ct this book offer. Here is
your chance to sp read a lo t of happiness
around the world. One of the most appreci
ated gifts any OX ham can get is a subscrip
tion to 73. Indeed, we suspect that 73 is
read in more countries around the world
than any other ham magazine .- in well over
200 countries at last count!

It you work OX you must have a couple
good friends who will practically fall out of
their tree over a subscription to 73 . Try
them.

Have you ever been shown a kindness by
a OX op? Maybe you visited him? Remem
ber his kindness with a 73 subscription.

WHY THIS OFFER?
The whole pu rpose of this offer is to

bring 73 to the attention of more active
amateurs - to get more scbsc-iptions. Ob
viously we are paying dearly for the initial
subscription - but we frankly intend to
make it up next year when the renewal
comes due. In the long run all of us will
benefit from th is.

It is obvious that it is not possible to send
two books with a two year subscription.
This offer is valid for one year subscriptions
only .

K Th. F. sc in.tin'<l World
of R.dio Com mu nlC8 lioRi
is I n in trod uc t ion to ..d iD
com muniellio n. Thi s book
gi.....s you some of t ha h is·
lory of r. dio communic.·
lion .nd Sol idee of what
you c.n . Ilpect fr om yo ur
new hob by . $3.95 v.l us.

G The BEST of fM II •
compil.tion of ttl. beet .r·
ticlal th.t lIP9Ured in the
FM Jou rnal from March
196 8 IhrOUP Ju... 1969.
the last of the me~;....
ANd .... ax........ly con
Iro"""';al Ch,onicles of 76
PlUi dOl'ens of techniCII
..-d circu it .rticles ....il.
.bIe nowh_ e1• . $4.95
valu •.

J S ol id oStl le ProjKl:I for
the Exper lman tllr contl ,n•
over 60 pro jKl:I tlhn
from Ih e p lgots 01 73 Ma~·
I,nl. Build. Six·Met... Fit
Conv... ter . Or, may til' •
h ltlTl T V rec.iv... '1 '1 . 11
h..... $3.95 v. lu• .

F The fM Anthology h.
..... 'ntl of .n the ..-tIel..
....d t.ennic.1 d... from
the ...Iy i.... of the FM
Journal . No FM librery II
complete withcut Ihis
.»u. much of il jun nol
IVli l.ble . 1..Mo..... $5.95
valu• .

L IC P.ojltCtl for ArNll. u,
& E ><periman• • is ' n ...
thology of IC const rlX:tion
p.o jec tl tlk... f,om 73
M.glI ;n. . Ed i ted by
WIly... Gr.... it'•• mun
for any h.m h brl ry . $3.95
v.lu• .

Da$lATI rtOlEm
.. .. r..
~~':;--

1IIaf·- .1............""""'"

MONTHLY GIFT

If you have a friend who might
enjoy ~ning 7~. ~ow abC?ut .send!ng
him a gIft subscription? This will bring
him twelve monthly reminders of
your thoUljttfulness - twelve month
ly sessions enjoying the magazine.

You r gi ft will start with the next
issue, or any issue you like, plus a gift
card telling him who was so thou~t-
ful. .

You 9'!t the book - if you like. If
you Insist, we will send along the
bonus book to the giftee instead,
again with your compliments. What
ever turns you on. But if you give the
gift subscription you certainty rate the
book yourself .

._. ~

F M B U LLETY'I.I

MOREll RE BOOIS

o The Ex u l C... Lican.
S iudy Gui.» mikes I II thet
c<>rl'l9l icated . Iec tronic the
ory MIm simple. A linle
study with th is book 8ftd
you will be reacty to f _
the f CC ex........ with
confide.-. A $4.95 ..ko••

E The 73 OX handbook
has "I'Y OX aoid you
could ho~ fo r ••. a SL
Bure,uI, POll.....
worl dwiM. oxec Inc!
WTW country lilts ....d ..
cord plgft m l9l of ma ny
..... o f 'he world w,th
p.... , pIus . compl• •
.-11 1.0 "*Grld map with
MCh booII.! It is profuWy
Illult•• tId wottl poctUrtll of
many of t he lOP OX,''.
plul ••!>cl_. on work..,
Dx on the dIfferen t IMnds.
There .re gre.t cwcll "",
'"lI ....ps ..d ch..-ts d
more ••• more . • • mo .

A Th e N o vi u CI..
Lican. St udy GUiM has
not yet bMn publish-.;l in
73 or in any om. maU-
zi.... Th is book conUl im .lI
the to.ic l.enniul in for,...
• tion n.-cMd 10 P ia ....
NO"iu Li : .... wi ttl fly ing
colon - ..d is inv. h" .1N
... bnic tII .. t for under ·
standing ttl. G......I I Cl..
Study GUiM. Profu..ly il·
lunrlted ..d 110 clelrly
Mitten that Jun rtll d ing it
,. ...oup to perm,t most
I pphclntl to p.. their
. ...m. $3.95 valu• .

B The 73 G.n.... 1 ClI111
Study Guide h as helped
thoulllnds to . ni ly p_
lheir Gene.el Lic.n.. the
fi..1 tim. Ih.ough . At $9 1
......ck. iln 'l il foolish not
10 h.dge you. bel with Ihis
comprehen sive .nd limple
book? No o lh.. Itudy
guide il II compl. ... or ..
easy to read. Non. . A
$4.95 valu•.

C The Adv...~ Class
S iu dy G UiM h. p .oven to
til' the only complet. t . xt
f or preparinll to pa. ttl.
Advlnced Class liean...
....m. N..... befo re has
rediD theory been m'M $0

..mple. Aft.. jun reeding
th,. book ot is . lmon i,...
_ible to fl il th.t . ...m.
And rtlmember th.t in I d
dition to ttl. trouble of
going to lhe FCC to Ulk.
N t 'Xlll'l, th_ is • ht tl.
ma ll.. of $9 you h i '" to
.... up. Why tlk'l chan~
on fl ili"l!? $5.95 v.lu•.

AMATEUR
RADIO

ADVANCED
CLASS

LICENSE
STUDY
GUIDE

AMATEUR
RADIO
EXTRA
CLASS
LICENSE
STU DY
GUIDE

AM ATEUR RADIO
GENERAL
CLASS
LICEN SE
STUDY
GUIDE

FREE BOOKS
Anyone of the following books is avail

able (postpaid) as a premium if you buy a
subscription to 73 for yourself or a frie nd
for an enemy - or even an ARRL official
since few of them get ul. One book per
subscription .

IMPOSSIBLE OF FER?
The bigger 73 M<19al ine is the better

read ing it will be . we hope you' lI agree . And
the more circulation 73 has the bigger the
magazine can be - Ihat makes sense doesn't
it? Obv iously you have a lot to gain by
helping 73 to get more subscribea .. . in
cluding yourself . if you are a newsstand
buYel" .

In the hopes of mak ing subscribing so
attractive that it just cannot be passed
up - vvtlether it be lor yourself or a friend,
we are offering the below selection of books
as premiums - orle book per subscript ion
- any book. Does that look like a good

deal ?
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AJ\IATE UR RABIO IS MOR E F UN WilEN YOU READ 73!

Call _

CaH _

Call _

HOW TO SUBSCRIBE

If you prefer not to shred your
copy of 73 there is no real reason why
you should not put the subscription
info rmation on a separate piece of
paper , on the margin of a hundred
dollar bill , o r wh atever turn s you on.

Regular subscript ions ord inarily
start with th e next published issue of
73. If you want otherwise just indi
cate same 'On th e order.

The regular subscrip t io n rate for 73
is $6 for one year, $11 for two years,
$15 fo r three years in North America
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EDITORIALS
The editorials in 73 pull no

pu nches. Nothi ng wishy-wshy . It is
safe to say th at un less you read the
editorials in 73 you cannot know
wha t is really go ing on in our hobby.

Did you enjoy the article in August
on the OXpedition to Navassa? Th is is
one of the reasons that 73 is dif.
ferent - it is invo lved. Th e edi tors get
ou t the re and operate, go on OX·
p e di t i o n s , organ ize th em
even - o rganize ham tours - set up
r e peaters - wo rk in th e co n
tests - work lots of OX - are actually
on slow scan - o n RTTY - it makes
the magazin e come alive. When the
editors write abou t something you
know that they have the background
to bring you the inside scoop.

73 NEWS PAGES
You' ll enjoy the monthly news

reports on what is go ing on in the
h obb y - ne w products - pol itical
happenings - news of OX - RTTY
ne ws - Slow Scan news - VHF
news - FCC news, etc. 73 is the
ON LY ham magazi ne to cover the
news o f amateu r radio in this easy to
read mann er. Keep really up to date
with the 73 newspaqes.

Where else can y ou get an amateur
radio handbook for free ? That's right,
you get about 1200 pages of art icles
in 73 every year and the magazine is
designed so that each and every article
is on separate pages - and 73 is the
only magazine that does this - with
no flipp ing to the back of the maga
zine fo r a pa rts list or anyth ing. Every
page of the magaz ine is numbered
wi th the regular numbers p lus special
yearly handbook page numbers - all
so you can, if you like, take apart
your issues of 73 and put them
together by su bject into a giant hand
book at the end of the year. No other
magaz ine has anything li ke this ava il 
able.

1200 PAGES!

FREE HANDBOOK

ACTIVE EDITORS
Only one ham magaz ine of the four

has edi tors that are active and on the
air - and have been fo r years. 73 has
its own repeater go ing - the only ham
magazine staff th at has done this. 73
has its own mo untain top laboratory
for VHF - the only ham magazine
with one. 73 is active on slow scan
television - t he only magaz ine to do
this. 73 goes on DXped it ions - the
only ham magaz ine to d o t hls..73 run s
OX tou rs - the on ly ham mag to do
this. And so it goes .

And what difference does all this
ma ke? Perh aps you 've not iced that 73
is more involved with the hobby - 73
not only repo rts th e most interesti ng
news, someti mes it helps to ma ke the
news. It he lps 73 to be mo re fun to
read, to attract be rter authors for
articles. to bring you mo re valuable
information on the newest of ham
products.

Which ham magaz ine was the fi rst
to report on the first co mmercia lly
made two meter synthes izer? 73 of
course. And whic h got the first new
units made by Genave? And whic h got
the first Clegg units? The first Inter
nat ional Signal un its? The f irst Drake
FM units? The f irst Tempo units? And
so on - being active and on the air
helps make 73 more interesti ng and
valuab le, doesn't it ?
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W. R. Carru thers VE3CEA
256 Alexandra Avenue
Waterloo Ont. Canada

SPECULATIONS ON

FUTURE OX
M ost radio amateurs in the world know

tha t the su nspots control ioniz ation
of the upper atmosphere, hence DX propaga
tio n. But not ma ny of them pay mu ch
attention to propagatio n - amateur radio is
their hobby and they either "get through"
on a QSO or they don ' t. If condit ions are
"bad" they accept the situa tion and wo rk
contacts closer to home .

There are a few amateurs, however, who
are de finite ly interested in the su nspots in a
scientific sense and the rela tionship to DX
propagat ion. These men wait for the Zurich
Solar Observa tory resu lts eac h mo nth an d
care fully watch t he various forecasts. Like
t hese men , I have been interested in the
su nspots for ma ny years and each month
plo t the results from Zu rich.

We have so me history o f the sunspot
cou nts since 1749. This article considers th is

pas t hist o ry, and speculates on what that
history may be try ing to tell us. It also
speculates on what the su nspot story might
be in the near fu ture and correspondingly,
what DX propagation might be. So me sug
gestions are inclu ded as to how amateurs
might cope wit h low DX propagation con di
ti ons.

Figure I shows t he past history of the
sunspot counts. It is plotted by years using
the 12 mo nth ru nning smoothed su nspot
numbers on t he vertical ax is. Years are used
on the ho rizontal ax is. Also shown are the
cycle numbers, from I to the present cycle
20, which will end about the middle of
1975.

Before looking at Fig. I in detail , let us
agree that the results shown are not finite.
They are the results of te lescopic observa
tions of the sun made by nume ro us ob-
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servers . Since the su nspots themselves may
o nly last for a short in te rval o f t ime . co u nts
be tween o bservers ma y vary . Thi s was recog
nize d in 1841,1 by Rudo l f Wolf, D irecto r of
the Zu rich Solar Observat o ry . when he
developed the formula to cart' fo r t he
variations in observ ers. their equi pme nt and
their o bserva tions. His formula is still in
effec t ive use today . So we will no t concern
ourselves, in general. wit h the ac tual sunspot
numbers, bu t ra ther look at the broad
picture presented In the past history avail
able to us.

Now, looking at fig . I we note so me
interes ting po in ts

I . Cycle I seems to start increasing
ac tivity o n the su n's su rfa ce. Cycle 2 was
greater. cycle 3 quit e high. then the ac tivity
fell off. Cycle 4 was lo wer and cycles 5 and
6 quite lo w. Aft er the activity o f cycles I , 2,
3 and 4 did the sun "rest" from 1798 to
18 23, abo ut twe nty-five yea rs o r so'!

2. In cycles 7 . 8. 9 . 10 and I I there wa s
an increase in activi ty . but see mi ngly of a
ran dom nature . Cycles 12, 13 and 14 were
mu ch lower in a ctivity. but higher tha n
cycles 5 and 6 . Was the su n's thermonuclear
react io n " resting" aga in after the activity o f
cycles 8 , 9 , 10 and I I ?

3. In cycle 15 increased ac tivi ty to ok
place. hil t this may again have been of a

random nature since cycle 16 d ecrea sed
conside ra bly fo llo wing it.

4 . Cycle 17 sta rte d o ff fai rly hig h. follow
ed by increa sed activity in cycle II.) . Cycle
20 seems to have repealed the fa lling off of
cycle 4 . alt hough of so me wha t lower value .

In a ll our th inking on these po ints there
are several though ts we mu st keep in mind -

I . We ca nno t expect to develo p anyth ing
mo re than genera liza tio ns from t he pas t
h ist o ry o f the sunspo ts since we have o nly a
litt le more than o ne co mp le te overall cycle
of o perat io ns o f the sun to co nside r.

For o ur purposes we may cons ide r o ne
comp lete overall cycle as being the length of
t ime fro m one maxi mu m cycle to the nex t
maxi mum cycle. Fo r exa mple , this could be
the length o f time be tween the ma xi mu m of
cycle 3 to the maxim u m o f cycle 19, or
about 178 years .

2 . We have o nly o ne overall cyc le to
ana lyze and in the histo ry of the individua l
cycles we have only 19 . T here is no regu
larit y to the individ ual cycles. T he average
cycle appears to be 11.08 years . The indi
vidual cycles may vary widely (see Fig. I ).

Some Fourier analysis stud ies were ma de
in Wash ington so me years ago and tended to
ind ica te a secondary cycle o f about
160 -1 70 yea rs in length. However seve ral
overa ll cy cles, say at least 2, o r 3 20 -340
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Fig. 2. "Lines of best fit. " See tex t.

years, with associated reco rds , must be
o btained before we will be able to conclude
there is this overall cycle in addition to the
11 year (approximate) cycles.

The increases shown in cycles I , 2 and 3,
17, 18 and 19 seem too similar to me to be
discarded in our th inking. Let us look at
them in more de tail. To simplify the
mathema tical work, only these cycles will be
considered.

If we lay a straightedge along the peaks of
cycles I , 2 and 3 and the same on cycles 17,
18 and 19 the "line of best fit" fo r each
group seems to be at about the same slope.

The next step is to check these "lines of
best fit" for each group, using the usual
mathematical procedures. To do this we
m ust establish "zero dates' for the
mathematical procedures. For cycles 1, 2
and 3 I have used Jan. 1760 for the zero
date , in order to find the equation which
represe nts the "line of best fit" for them.
Similarly, Jan . 1936 was chosen for cycles
17,18and I9.

After completing the mathema tical work
we find we have developed two equations -

Cycles
1,2and3
17,18 and 19
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Equation
Y=4.29 X+78.1
Y = 3.90 X + 110.9

These equations represent t he lines of
best fit. In themselves they do not show
what we want - they mu st be charted to
show their relationship . This has been done
in Fig. 2.

Examinat ion of this figure indicates the
lines to be nearly parallel. Differences in
cou nting the su nspo ts by the various obser
vers around the world could account for the
small amount by which the lines are not
paralle l. This is not significant to us, what
we are in terested in is tha t the lines are
nearly pa ralle l.

So the su n, in it s activi ty in cycles 1, 2
and 3, almost duplicated tha t ac tivi ty in
cycles 17, 18 and 19 . Improved telescopes,
more t rained observers an d better observa
tory conditions might account for the fact
that more sunspots were cou nted in cycles
17 , 18 an d 19 than in cycles 1,2 and 3.

This bri ngs up the quest ion, could this
indicate a regularity in the sun's behavior?
Does the su n's ac tivi ty peak eve ry 160-180
years, then a short resting period fo llow? To
obtain an answe r to this question we must
have more evidence, more comp lete data on
the sun's overall cycles.

Another quest ion migh t be asked. After
each burst of activity of th e sun, does a
resting period always follow? If this is t rue,
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might expec t o ne or t wo low sunspo t cycles
to fo llow cycle 20. These could last anything
up to, say, 25 years in length. In th is case, if
it is to happen , there cou ld be so me things
we should be star ting to do now to get ready
for lo w sunspot activity . So me of the th ings
we migh t do are as fo llo ws -

I . More listening for DX ope nings. These
could last only a few hours - take advantage
of t he m in the time they are availa ble.

In his bo ok l o nispheric R adio Pro paga
tion Kenneth Davies, of the National Bureau
of Standards, makes the sta temen t "The
daily valu es of R vary betweeen 0 an d 3 55
or more ." Imagine the band o pe nings for a
short time if t here was an R figure of 355 !

Most D X amateu rs know of th e possi
bility of these ope nings. One day last su m
me r a stat ion in the Indian Ocean was
putt ing a 59 plu s 10 dB signal into North
Am erica . The condition lasted for just about
two h ours. I haven ' t h eard him since.

So let us wa tch for these openings, even if
they a re of short duration .

2. If t he sun res ts after a burst of activity
then there will be fewer disturbances.

3. On 10 meters I wo uld expect d efinit ely
reduced work ing hours.

4 . A fa ir reduc tion of good ope nings on
15 me te rs .

5. 20 meters ma y expand in working
time .

6. 40 and 80 me ter openings shoul d
expand.

7. Wo rk should be done to increase the
height o f the average beam or quad an
tennas, to ob tain t he lowest forward angle o f
radia tion.

8. We should all make an effo rt to help
the ca use of amateur satellites and learn how
to use the m effectively .

9 . Our o perating procedures could be
improved.

The a ma teu rs living today are fortunate
to have been through the past years and to
have h ad the o pportu nity o f working during
cycle 19. What will happen to the su nspo ts
in future years is a func tio n of time . It will
be most in teresting to conti nue to follo w the
mo n thly su nspot numbers from Zurich and
ultima tely t o determine whether or n ot
some o f our conclusio ns are correc t.

...V E3CEA

Y E.A RS - CyeLIE: 19
54 55 56 57 I~

" I•
~

r C Y C L E: 19, --.- a
:20 N .-" • •- r~ -c

"0> r
I% o-r r W7

0 .J
r • u ••• •• ••

r' • ..'
0 •,,'-' •00 •••w - ••

•
% ••

" •r 00 •
0 •

N •0 •
r W •r •

111 0 "J ._ C.YCLE 20~ ~-%" .:./u "u

j I
••• •, •

N ••

I 64 65 I 66 67 68
"(EARS-CYCLE 20

then cycle 21 cou ld be qui te low in act ivit y,
with a maximum an nual mean of about
40-45.

Fortunately we will be ab le to estima te
quite soon what cycle 2 1 will be like. Cycle
20 is ex pected to be complete abou t the
middle o f 1975 and then cycle 21 will sta rt.
If i t will be a major cycle, it should start u p
and increase quite rapidly, mo nth by month.
If it is going to be a lo w cycle, it will
increase quite slowly, month by mo nth. The
first year should " tell the ta le"; I.c. by
midsummer o f 1976 we should h ave a fa irly
good estima te of the maximu m ac tivi ty
expected fo r cy cle 2 1. The maximu m shou ld
take place about the middle of 1979 .

What we will wa tch fo r is t he " ra te of
change." Figure 3 shows an e xa mple of th is
ac tion Cycle 19 has been plo tted fo r a few
years to show the fast rise in the first few
years (up to a maximum o f 20 1). Cycle 20, a
lower cycle of maximu m 11 I , is also plo t
ted. No te the differen ce in the rate o f
change in the early years.

Some of the o ther cycles also show this
quite clearly, fo r examp le - the fast rise in
cycle 3 compared to the slow rise of cycle 6.

If my analy sis is reasonable and the sun
does rest after a period of act ivity, the n we

Fig. 3. Rates o fincrease fora small and large activi ty
cycle.
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Vern Epp VE7A BK
Box 371
Nelson , British Columbia
Canada

,

'"

JANUARY 1973

H
O W would you like a test set with the
fo llowing fea tu res:

I. Frequency meter fo r the receiver as
well as transmitter.

2. Signal Ge nera tor with calibra ted out
put.

3. Deviation checker (with associated
equipment).
The need to build up a compact unit came
after carry ing some heavy lest equipment up
to a remote amateur repea ter si te. This test
set will also be very handy for checking and
align ing yo ur two meter mobile or base
station . It is also useful for checking ou t
com mercial mobiles if th e frequencies are
compatib le.

Theory of Operation

The crystal osc illa to r uses one tran sistor
Q1 which is rich in harmonics up to about
450 MH z. The ou tpu t of which is varied by
using a potentiometer to vary the supply
voltage . A crystal that will multiply out to
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th e desired frequen cy is inserted and put on
th e exact frequen cy with variable capacitor
C I. This unit in co nju nc tion with an ex
ternal variable attenuator provides an ac
curate rf signal source . The mixer consists of
the emitter-base ju nc tion of a VHF silicon
t ran sistor to combine the outpu t o f the
crysta l oscillator with a small portion of the
output o f the transmitter to be checked. An
audible beat will then be heard out of the
audio amplifier for frequency adjustments if
necessary. The crystal calibrator generates
outputs every 30 kHz and is derived from a
3 MHz crys tal oscillator and two divide by
10 rcs to give the 30 k Hz markers. The
harmonics of this device are usable to over
150 MHz. A receiver can thus be put on
freq uency provided that the receiver is
opera ting on a standa rd 30 kHz spaced
channel. The transmitter can be put on
freq uency indirectly , a receiver on the same
frequency is fir st put on frequency with the
calibrator. The crystal oscillator frequen cy is
then compared and adjusted using the re
ceiver. The transmitter to be tested now is
mixed with the crysta l oscillator and put on
frequency by listening for a zero beat.
Deviation can be checked out in conjunct ion
with a, receiver and a dc scope. The crystal
oscillator is first calibrated 15 kH z below
and above the desired frequency. The output
of the receiver discriminator is attached to
the vertical input of the oscilloscope. The
scope can now be calibrated and the trans
mitter deviation can be checked.

,
I~ CONN_

~F

. Fe AMP

47 pF 2-144 r-,
R.F. our , , ,

OSC. a2,H

+'11 +.v
15K N£. 41K

UNEAR V• P01

ro-......
rh

><M1R.
FREQ,

lITAL.
TEST

CAL .
R,F. OUT

CRYSTAL BNC CONN.
CALIBRATOR

+ 3.3 V

+.V
1I0V :

POWER
S1PP\.y

f~( ~ IN412B
3.3V IW I

r l-.

Fig. 1. Overall block diagram and mixer derails .

Construct ion
The complete un it measu resonly 6 Y.t by

4 Y.t by 3Y2 inches. Four separate PC boards
were used for building the crystal oscillator,
amp lifier , power su pply, and the crystal
calibrator. The overall block diagram is
shown in Fig. I . The crystal o scillator
schematic and board are shown in Fig. 2A
and B. The frequen cy of the unit isne not

Fig. 2a . Schematic o f the crystal oscillator.

1--"

I "~A
I

I 1i
I \T
I II S't>,./~
I / CI 7- 45 p F
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Fig. 4b. Full size layout of power supply board.

calibrated agains t a good standard fo r a
freq ue ncy plus o r mi nus the desired fre
q ue ncy. A ca libra tion chart can be ma de up
for each crystal desired . The output of the
test set is now applied to th e receiver. The
discriminator o utpu t of the receiver j" ap
plied to th e vert ical input of the scope.
Vertica l calibra tion is acco mplish ed by mov
ing cry stal oscillator from desired frequency
to plu s or min us 15 kH z for a reasonable
scope display. The scope is now calibrated
and modula tion can he a pplied to the
transmitter under test.

2.
'V

1.61<

~--o +

+ 10 0pF
25V

SRIDGE
RECT,

MOOULE
.5 •

126
.3 '

STANCOR
P -8391

MFC 6030
(MOTOROLA)

Fig. 4a. Power supply schema tic . Voltage can be
varied by ch anging th e R l/R2 ratio.

tor. The schema tic and P.C. board are sho wn
in Fig. 4A and 4B.
Operation

The c rystal calibrator can be used to
check any two meter channel provid ed it is a
standa rd 30 o r 60 kHz spaced one. To
determine if th e frequen cy to be checked is
standard just d ivide by 30. It must work out
evenly ; e.g. (146.94 will divide by 30) . The
receiver padder can now be adjusted for a
zero discriminator reading. The transmitter
is checked indirectly by using another re
ceiver and the crystal oscillato r. Suppose
that y ou would lik e to check the frequency
of a transmitter o n 14 6.94 . You must first
apply the calibra tor to th e receiver and
verify that the receiv er is on frequ ency . Next
a crystal with the right multiplicat ion is
inserted in th e test se t and adjusted on
frequ en cy using the calib rated receiver. A
short piece o f coax is placed near the
transmitter to be tested and adjusted for a
zero beat (switch to TX frequency) .

110 V
4<.

Deviation Checks

Deviat ion can be checked in conjunctio n
with a receiver and a dc scope. First the
crysta l o scillato r in the test set must be

Calibrated rf Generator •

The crystal oscillato r in the test set in
conjunction with an rf attenuator can be
used for an accurate calibrated rf source.

1V ACROSS eo.f\..

)I V .I .2 .3 ,4 .e .6 .7 .8 .9 1 2 3 4e 678910 20 30 40 ~60 eo 100

I I I I I I , I I I

dB.

dBm

- 150

- '20

- 140

-110

- 130

-'00
-120

-'0
-110

-BO

-100

-70

DECIBELS BE LOW WATT

Fig. 5. Chart to be used in conjunction with the crys tal oscilla tor and an rf atten ua tor.
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Fig. 2b. Full size layout of crystal oscillator P.C.
board.

with C I variable capacitor which is ro ta ted
using a vernier dial. Switch S I can have as

33 pF

many posit ions as desired . It is advisable to
mo unt o ne of the crysta l socke ts on the
fron t pa nel. The output level is adjusted
wit h a 15,000n pot and should be linea r
taper for smoother output variation.

The audio amp lifier uses a TA 300 IC to
produce about I watt output. The speaker
used ca me from an o ld transistor rad io. Any
high gain amp lifier could be used here . A
VHF silicon diode is required fo r the mixer.
One was no t read ily available so the E-B
junc tion of a 2N3563 transistor was used.

T he crystal calibrator schematic is shown
in Fig. 3 . The unit is available in kit form . I
priced out the individual compone nts and
found that it was less expensive to buy t he
kit than buy components individually . The
MC-724 Ie serves as an oscillator and ampli
fier . Two Me -780 are used and serve as
dividers which divide by 10. T he unit can be
calibrated against an elec tronic counte r or
agai nst the 15 MHz WWV signal.

T he power supply provides a reg ulated 9
vo lts usin g a Motorola MFC 603 0 l C regula-

3 MHz

2.2 K

1/4 3 6'~-1I4-'\.-5 25, pF
MC.724,)'·b'-......-.. 7 MC.7Z4.P V ......- - ------ - - -----'Jlf------ @WWV

.00' I '--
,F

"

100,F +
20V

2.2 K

IZ·~--
1/4 \_1.4

MC-724-PP-;:
13

27J\. 2W

r l- IN47Z8
3 .3 V
IW

3

"

4 5 6 7

MC-780P
-i- BY 10

IC- I

12 141

I

"

4 , •

MC-780P
-i- BY 10

IC- 2

1 141

/ '/

25 pF

Mc~~-p~I--@ RCVR

TO 9 VOLT SUPPLY
THROUGH SWITCH

/
Fig. 3. Crystal calibrator schematic. No P.C. board layout is given but boards are available from the
source given in the text.
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Fig. 6 b. Full size audio amplifier P.C. board.

crystal oscilla tor is set up for 70 J.1. V, the
at tenuator is set for 31 dB . From the chart
70 I'V correspond s to - 70 d Bm. If we add
3 1 we h ave a signal of - 10 1 dBm. This
corresponds to 2 J.1.V . We could use dB w
instead of dBm and get the same results.
Note : dBm - is til e power ill dB relative 10 1
milliwatt; dBw ~ is tile po wer is dB relative
to 1 watt.

Summary

I think you will find this test set very
useful for servicing and chec king both re
peaters and mobiles. It may be desirable to
install a nicad battery with charger so the
unit becomes truly portable. I have used this
test se t o n some of the com mercial freque n
cies around 160 MHz with excellen t results.

. . .V E7ABK

The P.c. boards a re availab le from
Camgard Supplies l.td., 2055 Boundary Rd.,
Vanco uver. B.C. The th ree available a re fo r
the po wer supply, the cry stal oscillato r and
an au dio amp lifier. Each board sells fo r
$2.00. The cry sta l calib rator board sells fo r
$4. 25 from Perfec tio n Electronic Prod ucts.
404 E. Harrison. R oyal Oak MI. The com
plete kit is S19 .95.

•

•4 .1K

320 F
• TO"A

SPKR+-----------'

. ,
OP'N

1160 llF

rI71- .
9 VDC

I.F ~"?----<
10K + 7

TAA- 300 I
e
• •

FEE OBACK
CONTAOI.

Fig. 6a. Schematic of the audio amplifier.

.. CAN USE TOTAL FIXED R OF 6.2K, BUT BETTER
TO USoE &K POT. AND SET FOR 8 mA TOTAL CURRENT

The rf attenua tor must have a usable range
up to 150 MHz. I used a Jerrol d Model A-72
attenuator with the unit to provide up to 82
d B of attenuation. First the signal generator
must be calibrated against a known rf
source . I found that my four crys tals at 6
MHz range varied no more than 10%. Next
the crysta l oscillator output must be set up
for a refe rence output. Say you choose 70

J.1. V. From the chart in Fig. 5 this cor
resp onds to - 70 dB m. Now the rf attenu
ato r ca n be put in series with the outpu t and
set fo r any value desired. For exam ple , the

Rear view of the un it showing c ircuit board
placemen t. The a udio amp is m ounted along the
top at the left with the crystal calibrator nex t to it
a t the right. The crystal oscillator circui t board is
vertical nex t to the righ t wall of the cabinet. The
power supply is tucked between the transformer
an d speaker. Note the subchassis used for moun t
ing the vernier oscilla tor capacitor and crystal
sockets.
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GMOIHAINI)
EXCLUSIVE 66 FOOT lS THPU 10 M ETER DIPOLE

NO TRAPS - NO CO il S - NO STUBS - NO CAPACITORS
F" IIy Ai. ' ...I~d - Tho u sond, "'rflOcl., in Uu'
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.- 1640% Copper Weld Wil t I nnuled SO ,I tla"dln hh sott eoJpe, ... ,rt - -Raled 101 better tha n lu ll lega t power AM / CW
or sse Co.. ,a' Of Bala nced 50 to 75 ohm teed IiM-VS WR under I 5 to 1 at most he'f:hls-S1a ,n less Steel hardwl rt 
Drop Pr ool I nsu lat ors- Terr d 'e Performance- No cc.Is Of traps to brtak down 01 change under weather cendu.ees-c-comn .
letel~ Assembled ready to out up-Gu l ranteed 1 year- ON E DESIG N DOES IT Al l : 75 ·1QHO-O NlY $ 12,00 A PANO '

ORDER: DIRECT OR WRITE
fULL INFOlM.....TION

300 S. Shawnee
leavenworth. Kansas 66048

75 Thru 40 Mei ers
40 Thru 20 Mei ers

THII U yO UR f AVORITE
0l STII18UIOR

6fi Ft
35 rt

o.

$40 00
$33 00

Meter (CW)

Model 75 40HO
Model 40 ·20HD

69 n 80 ·40 · 15

75 Thru 10 MeIers
75 Thru 20 Mei ers

80 ·40HO S4~ _ OO

66 rt
66 ft
Model

$60 00
$50.00

75 I OH D
7S ·20HO

Model
Model

J&.R mAKES An OFFER YOU CAn'T REFUSE 11

(suppl i ed

4-3/4-H x an
12-3/S-W x

Ad justable Camera Base
with camera)

15 Integrated Ci rcui ts , 3+ si licon
t ransistors, 1 fie ld effect tran
sistor

REAR PANEL CONTROLS
Focus

Plugable int~rated circuits

Emitter follower slow scan OtJtput

16nTn f / 1.8 lens _ other le nses
ava ilable

MXY-IOO SSTV MO NITOR

FRONT PANEL CONTROLS
Input selector

Camera , recei ver, ta pe
Brigh tness
Cont ra<; t
Ver t ical syncronization
Vi deo/Audio
On/Off
Vertical reset

- SPECIFI CATI ONS

J &R 500 SSTV CAMERA

4000:1 automatic ligh t compensation

FRONT PANEL CONTROLS
Mode - grey sea1e , nonna1, reverse
Video Gain
Oper ate/St and-by
On/Off

CAMERA COIfTROLS
Focus (lens)

lOPEl l Vidicon

11 Integrat ed ctrcvtts, Zl Transistors

5AHP7 Cathode Ray Tube

Case - 15"Wx 6_5/8"H )( 13-3/ 8"D

N. Y. RESIDEN TS ADO S A L~S TAX

- Camera she - 3- 5/8-~ x
Main electronics 
6-5/S-H x 13-3/ 4-0

117 vol t~ 60 her tz (50 hertz avai l
able upon request )

J&~.; OO CANERA •• • •••••••3 19. 9 ;

WE ONlYUSE THE FINEST
NEWPARTS IN OUR EQUIPMENT

UXV.IOO MON I TOR••• • •• •••339. 95

J&R ELECTRONICS
BOX 1646
POUGHKEEPSIE, N.y.(J2601l

Phone: 914-229-2952
- WR ITE FOR FREE INFORAATI ON - -

-MXV-IOO Ins t , manual/co lor photo $1.00
-J&R- 500 Ins t , manual/co lor photo $1.00

PRI CE S 0 0 NO T I NCLUOE: SHIPP ING

MXY-l00 AND JlR-500

ONLY 8600
WHE:N BO TH UNITS PURCH ASE:O

'Ii I TH IN 9 0 DAYS or E:ACH OH l ER

MX Y·IOO SSTV MON ITOR

UNIQUE TUNING EYE INOI CATOR - Takes
the guesswork out of tuning. You
know when you are perfect ly tuned
on an SSTV signal i nstead of hoping
you are.

- FEATURES 

J &R 500 CAMERA

UN IQUE AU TOMATIC LI GHT COMPENSATION
Jus t focus camera and show slow
scan. You don't have to know what
an ' F' stop is . N0rm41 room li ght
is sufficient for quality pictures .

SWITCHABLE FRONT PN£1.. C<lOR REVERSAL
Let your imagination run wi ld by
changing whites to blacks and backs
to whi t es, even mi dway down scan .

EXCLUSIVE GrH SCALE GENERATOR 
Vertical bars may be displayed or
t ransmitted for correct adjustment
of ecnttcr ,

BUILT IN POWER SUPPLY - Al lows you
t o use the J &R 500 system with aJ!f
home brew or commercia l slow scan
IIIOn1 tor .

- NOiSE IMMUNITY CIRCU ITS _ Viewable
pi ctures under high noise condi 
ti ons. See that rare OX .

- MODERN LOW PROFILE - Equipment is
sty led to matdl most lIIOdern equipmen t
in both si ze and colori ng . Trim
compact cabinet ry adds a flair t o
your stati on.

• EXCEPTIONALLY BRIGfT PICTURES - View
pictures i n lighti ng conditions
where some .ani tors would be diffi _
cult to view.

PlUGABLE CARDS Two plugab le
prl nted circuit cards have the
majority of the comoonents on them;
thus, i f any prOb lem5 are encoun
tered j us t send the cards back for
f ast service .

• EASE OF OPERATION - Camera and main
elec tronics are separate units .
Camera controls lnay be put with
station equillllll!nt while giving free
dom of selection of camera scenes.
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Guy Slaughter K9AZG
753 W. Eliza be th Drive
Cro wn Point IN 4 6307

DX-

MADE EA Y
Winn er o] the most OX-missed auurd

A s h onorary president and lifetime
memb er of the International DX

Missers Club, I was recently asked to speak
on the topic of Blowing Rare Ones by a local
ham group, and my remarks drew so much
comme nt that I de cided to condense them
into an article for 73.

In this way, it is h oped so me o f the
rewards of failing consistently to hoo k DX
stations can be relayed to others of the
amateur fraternity who covet the awards,
certificates and sense of accomplishment
that come to dedicated and skill ful hams
who sha rpen thei r ta lents for chasing and
missing.

In all modesty and only to display my
credentials as an authority on the subject , I
cite my logs and my lack of QSL cards to
prove I have accumulated over the years a
tota l of 347 count ries missed.

No t on ly that , but on one memorab le day
last August I racked up a five-band missed
all-continents record within a three-hour
period.

And twice I have come within one blow
of the real Hat Trick : missing all zones in a
sing le opera ting sti nt.

This, I certify, all has been done on a
somewhat limited operating schedule, always
as a single-operator activity using a multi
plier of zero.

Now granted, any body wit h talen t,
patience and a willingness to learn from past
mistakes could have accomp lished these
goals with extreme QRP and a non-radiat ing
antenna.

JA NUAR Y 1973

But , in all cases, my own achie veme nts
have been racked up with rea sonable power
(a quarter-gallo n) to a three-element yagi
atop a 50 ft . tower, everyt hing peaked fo r
maximum yield, the rotator properly cali
bra ted , and the fee d line h ooked to the rig.

Tha t's whe re true skill shows up in
results.

I'll touch on one more phase o f my
attainments to complete my showing of
creden tials and prove the rewards that fl ow
from sharpening your Dx-M issing skills be
fore getting into the he re's-ho w-you-too
can-lea rn-to-blow-the m portion o f this verbal
seminar.

The proof of the pudding, so far as my
abilities in this difficu lt field are concerned,
lies in the awards that have come to me as a
consis tent misser of rare and co mmo n OX.

I am the holder of cert ifica te number one
from the How Come Nobody Can Hear You
Even When the Band is Ope n? club of
America.

I have on my shack wall the first Out
standing Amateur award ever issued to any
U.S. ham by the International Organiza t ion
of Your Key Clicks are in There But where's
Your Signa l?

I own the origina l, tho ugh chipped and
fading, h am-o f-the-yea r plaque for 19 57
from the A-2 Operator 's Club bearing the
inscription, " For Outstanding Contribu tions
to the State of th e Art of using Tri-Bander
Beams as True No n-Radia ting Dummy
Loads."

And I am expecti ng almost momentari ly
the ultimate star for my crown of achieve
ments , the gold-inla id ha nd key screwed to
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the rear end o f a plywood cat, insc ribed:
" To K9AZG , The Only Active Ham in North
America Who Missed San Felix Island , CE~,

While Hanging in There Reasonably On
Frequency with Reason able Power. "

Hunh?
But en ough about me. Now-about you!
If you have any modicum of talent as a

strike-out champion in the ball game of
chasing DX, you can improve your lat ent
skills by ma stery of a few simple rules.

I . Always ze ro atop the biggest and bes t
signal in any pileup when ca lling a new o ne
you inte nd to miss.

2. If and when that big signal hooks the
DX, rezero a top the next loudest caller.

3 . When working sideba nd, set your VOX
to trip the rig in at the fifth syllable and to
drop out between words.

4 . When working CW, double or halve
your speed to call slow DX operato rs with
burp-gun rapidity and fas t ones at five words
per minute.

5. T ime you r calls to do uble with the DX
for at least a portion of each of h is transmis
sions.

6. On phone, call the DX with whatever
accent he is using, exaggera ting it as mu ch as
your talent at mimicry allows, and giggle a
lo t.

7. On CW, set your bug or elec t ro nic
keyer to produce dots and dashes of pre
cisely the same lengths, preferably two
bauds each.

8 . Call a lot and listen little .

Those, th en, are the basic and cardinal
rules to learn if you wish your career as a
Dx-misser to flourish .

There are o ther tricks, but mainly they
are variations or refinem ents of the essential
eight which you can hear on the air any time
the bands are open and so emulate for
yourself.

One final word , however. Since hams are
gentlemen and gentlemanly, it is of course
unthinkable that any true ama teur would
chea t to accomplish h is desired goal o f
winning laurels as a DXcmisser.

But there are th ose short-cu t artists 
mainly pirates, bachelors and ph one men 
who do so.

For their benefit, and for those who
might be tempted to follow in their foo t-

ste ps, the foll owing ploys are conside red
unfair, unethical , uncouth and unscrupulous
tactics, and any DXvmisser caught or even
suspec ted of employing them is auto
matically ineligible as an award winner.

It is not cricke t to :
I . Ca ll a DX statio n more than 50k Hz off

his frequency.
2. T une up the beam fo r maximu m SWR,

minimu m gain o r poorest front-to-back
ratio .

3 . Key o r modulate the buffer-driver
without including th e fin al or turn ing on the
high voltage .

4. Call every thing off the back or side of
the beam.

5 . Call sidebande rs on AM or phone DX
on CWo

6. Detune the fina. from resonance or the
antenna couple r fo r minimum ene rgy trans
fer.

7. Send a st ring of breaks without signing
your call from time to time .

But o f course no right-minded ham would
do any of these things , rum or to the
con tra ry notwithstanding ... would he?

... K9AZG
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Donald J . Marx W2ANT
32 Farm Road
S!. James N Y 11780

I
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NSTALLATION
AND METHOD of

TILTING

A 60 FT TOWER
\

Mount ing Base

First a hole was dug 3 feet deep by 3 x 4
wide. A wooden frame was built with 2 x 4 's
level on top of th e ground surrounding the
hole . This res ults in a fin ish ed jo b above
gro und. T his fra me also helped to support

T h is article presents a method of raising
and lowering a 60 ft tower wit h a 2 1 ft

Caro m Products omnidirect ional anten na on
top.

I would like to start out by giving a li ttle
background story . I am one of those
chickens who think they can climb a tower
until I get up to the 20 ft level - then I get
what is known as white knuckles. Not
realizing this until after I purchased this
free-sta nding 60 ft tower, I was faced with
the task of t ilting it over or gett ing a
monkey every time [ needed antenna work.
The towe r comes in lO ft bolt-together
sec tions. I acquired it from a local ham who
had a full 20m beam o n it comp lete ly
unguyed for over seven years, which with
stood many a good storm. The tower is
made by Jontz, which is advertised in all
radio master catalogs, dating back at least to
1965. I have the heavy duty model No . 500
which I strongly advise for the service which
is abou t to be desc ribed.

I contac ted the Jantz Company in order
to obtain a new base, as the o riginal one
stayed behind inside a block of concre te .
Du ring the conversat ion it was revealed tha t
there is a tilt-over base available to tilt th is
monster if the proper rigging is used. Hence
this article.
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the tilt-over base during the pounng of
concrete.

Rigging Pole

The rigging pole is a permament 4 in.
ma st wh ich is also em bedded in t he concre te
base . We acquired three sectio ns of 4 in .
diameter 10 ft electr ic condui t with sligh tly
damaged th reads. After forcing o n two
cou plings and weld ing, we had a ridged 30 ft
rigging pole . We buried 3 ft in the concre te
with 2 ft protrud ing out the bottom of the
concre te into the d irt. Th is le aves 25 ft
stand ing ou t o f the gro und. I believe 3 in.
diameter pip e would do the job as well . The
raising of this 30 ft pipe was a bit difficult
until we had taken advantage of some trees,
plus block and tackle. After raising it up a nd
in to the hole prior to pou ring co ncre te, we
used rope and ground stakes to guy the mast
perfec tly straight to insu re its permane n t
position. Aft er truein g up the mast and
tilt-over base , we proceeded to pour a good
concre te mix and allowed two days for it to
se t before proceeding.

Rigging Pole Pull ey

This pulley is mounted o n top of the
rigging pole to enable a boat win ch cable to
be rou te d over the pole via the pulley and
ac t as the pulling point to lo we r and raise
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the tower. :\ ste el pulley o f good construe
tion is importa nt at this point. I used a stee l
belt pulley froin an o ld 2 hp mo tor with a I
in . shaft dtar. ctcr. We had taken advan tage
of o ne good thread ed end of the 4 in .
conduit to mount this pu lley asse mb ly.

Rigging Pole. Back Guys and Anchors

T he anchors are critical along with the
guy cable in that if they pull out or the cable
breaks, the tower Vo ' ,l fall during raising and
lowering (e nough said) . I used 8 ft mush
room anchors similar to the type the lighting
company uses for pole guying, bu t I have to
ad mit they are more than you need . [ used
two pieces o f ligh ting com pany guy wire
(3/8 in.) which W<.t S considered as scrap . This
was all secured with two conventional bug
nut s at each point of fastening.

Boat Winch

The theory applies here also ; if the winch
falls apart du ring lo wering, .. . .. down will

••

z.'.... ~~

• ••· .......' .
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CRICKET 1
Th e , . feat u re -packed"
m ode rate ly-priced keye r!
Keyed time base, j am-p ro o f
spac i n g, sidetone/speaker .
Rear controls f or weigh t ,
speed , vo lu m e , t one, auto 
sem t-eu tc .. tune. 11 5 V ac or
12V e re . S h . wr. 3 Ibs. $49.95

..-.........." -..,..........••..........".- ~~- '" ...

ELECTRONIC FEATHER
TOUCH KEY
A c o mp le te ly solid -stll te k.V.
Detectl mere tourh o f f in ·
ger-. Use lIS sin gl e o r t ..... in
I....er k ev. Ope rllT", .....it h 11 11
p osit ive o r n egat ive grou nd
d ig itll l kevers.
an. w t . au». $22.95
( Re mOt e SIS SlIII tli. f o r MM·
5006 lind MM 8000)$2 7 .95

BROADBAND PREAMP
1- 30 M Hz, 36 dB ga in drop 
p ing to 19 d B at 3 0 M Hz. 3
dB Max . N .F . , 12 V d c, met al
case with mounting lu gs. 2 x
1 '%. x 3 / 4 . 9 0-day gu arantee.
Sh , w t . 6 oz. . . _... $ 17.9 5

5·yeaJ guarantees

•

----

;-- - - ...._-

HF FREQUENCY
STANDARD - FMS-3
M arkers at 5, 10, 2 5, 5 0 ,
100, 2 0 0 and 400 k H z. 400
k Hz crystal. No unw anted
m ar k er s. L atest l o w -pow er
ICs. Osc . and outpu t buf
fered. S h . wt . 2 Ibs. (Less
Bat t eries) .. .. .• .. $32.9 5

METEORIC SCATTER
TIMER - MST-60
Preci sio n timer for m eteor ic
scatter co m m u nicat ions. 6 0
H z t ime base prov ides 1 5 ,
2 0 , 3 0 and 6 0 sec o n d ou t 
put. Synch ro n ized to WWV.
Au t omatic and manual out-
puts. S h . w t . 2 Ib s. . $ 49.50

2-METER PREAMP
..... .. . ... . .. $9.5 0 K it
.. .... ..... $ 12 .50 W ired

Opt io n f or 150 -2 50V d c
Operat ion $2.95
20 d B Gain , 2 .5 N .F .. 12V

c c , S ize 1" x 1"' '' X Y2".
Dio d e p rotec t ed M OSFET.
9 0 ·day guaran tee, Sh . w t . 4
oz M ajor Compon en ts
Separately Sh ielded.

Send for Catalog

Ravensworth Industrial Park. Springfield VA 22 15 1

DATA ENGINEE RING. INC 5554 Port Royal Road.

MEMORY-MATIC SOO-B
50 0 o r 800 bit R /W memo
rv , S t o re s either II s in g le
message o r II nu m b er o f
sequential messages . "Mes
sage Stop" for c h a r. Inser
tion . Near-fu ll an d O verload
ala rms, remote co nt ro l for
Stop/ Start of message. Incl .
SM -2 1B fea tures. S h. wt 4
Ibs. (50Q.-bit m em o r y) $ 198 .50

(B OG-b it m em o ry ) $219.50

VHF FREQUENCY
STANDARD - FMS-S
Cal. receive and t ran smit
c rysta ls in 10, 6, 2 and. 1 %
m et er FM b and s. M arkers fo r
all F M chan nel s. C heck de
viation . P recision 12 MHz
crystal. No u n w a nted mark 
ers. O sc . and o utput but
te-e d . Sh . wt, 2 Ihs. ( L ess
Batteries) . . _. $ 4 4 .5 0

SPACE·MA T IC 21-8
This SWl TCHA8LE k eve r
gives you ·· e lg h t- k eye rs- in·
o ne" Rellr switc hes c a n ce
lete do t o r dilsh memori", o r
c h " r j word splIC ing. Instan t
, U r t, self -co m p le t ing dati ,
d "shes a nd c h .....Iw o rd spltC
ing , Adi . ......igh t ing. side·
lo ne/ speaker . d o t -dash mem o
a r ies, la mb ie , 11 5 V ae or
12V de (S M·21B o n IV.) Sh .
.....t . 4 Ibs. S>lJ9 . 5 0

MEMORY-MATIC 8000 DELUXE
Capacity f o r 8 000 bits in 8 R ead / W r it e Plu ggable Mem o r ies.
E ac h m em o ry can sto re either II si ng le m essage o r II number
o f seq uent ia l messages. Ne ar-f ull a nd Overload a larms . " Mes
sage Stop" fo r c h a r. in sertion. "Full Co ntro t" we igh t rati o
•• •messag e In t erru p t SWitc h, va r. trans. delay 11 5 / 220 V ac

50 /60 Hz, inel. S M -2 18 and MST ·BO feature~. S h. w t . 8 Jbs:
( I nc I. 3 ·5 0 0 and 1 -1000 b it m emo rtes.I $098.50
Add itional M emories 5 0 0 bit $21.50

1000 bit $37.50

•
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crank. No t rea lizing a ratio of 6 to 1, I was
amazed tha t it took only minimum effo rt.
As it started to raise higher, I used two
han ds jus t in case one decided to quit. With
the ratio of th e winch it took a while to go
up ; but indeed it went up and stood there
like an 8 1 ft statue. I locked the winch and
bolted the tilt base. The tower was then
cau tiously climbed with a belt (not by me)
to test for stabil it y, which was found to be
exceptionally good. Of cou rse the next step
was to lower the tower. This worked equally
as well as raising. As a matter of fact , the
tower went up and down three times that
day. The final raising was followed by
securing the three guys to the anchors
(again, peace of mind ).

Conclusion

I would like to mak e it very d ear that I
am not a mecha nical engineer, nor do I claim
to guarantee this safe or foolproof, bu t it
does work. All comme nts pro or can would
be appreciated .

I would like to thank J oe WB 2QEB for
his o riginal ideas. I would also like to express
my deep apprecia tion to Norm WA 2JPZ fo r
his muscle. brains, ingenui ty and moral
support.

Tower Guys

Even though this tower is self-supporti ng
after being raised and found to be stab le by
a tower climber, I felt that my sleep was
more importa nt tha n proving a point, so I
decided to put th ree guys on the very top . I
used 3 ft an te nna guy anchors and the same
cable as described for the winch. Here a
lighte r gauge cable could be used.

First Raising

With three guys attached to the tower top
lying on the ground and all bolts, bug nu ts,
etc .. tigh te ned. I very nervously grabbed the
wi nch handle with two hands and started to

come tower. antenna and all." By canvassing
boat yards I received a donation of a rusty
boat winch about 3,000 Ibs. capacity. After
mu ch wire brush ing, a coat of paint and
replacing th e drum shaft with a 3/8 in.
sta inless stee l bolt (s tain less stee l has a very
h igh shearing poin t ), I fe lt safe in proceeding
to mount same to the riggin g pole, again
using stainless stee l bolts 3/8 in. in diameter.
I would lik e to point ou t that there are
many low priced inadequate boat winches
available with pressed tubing for the drum
sha fts, etc .; be cau tious. The same applies to
the winch cable - don't scrimp . A typical
boat cable is not long enough, so I purchased
a 75ft cable designed to withst and this
weight and pu ll (3/16 in galvanize d 7 x 9
stranded vin yl coa ted, 4 200 Ibs.) .
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David E. Snavely WBSEBC
2610 Oak Cliff Lane
Arlin gton TX 76012

I t was an article in a late 19 7 1 issue of
QST that encouraged me to investigate

the syste m of ham licensing in Japan . This
part icular ar ticle said tha t th ere were over
230,000 ham licen ses there and th at Jap an
would soon overtake the United States as
the Ieader in licenses issued . Why , then, does
the Radio Amateurs ' Callbook list only
about 15,000 Japanese ticke ts?

It's tru e, no w there are alm o st as many
operator licenses in J apan as in the States.
But to u nderstand this it is necessary to
grasp the excellent system of ham licensing
in Japan . The development of this system is
a beau tiful sto ry of coope rat ion between a
s trong , n a ti on a l r ad io society and
government. This has resulted in 4 classes of
tickets (see Table for description) .

According to information supplied by the
Jap an Amateur Rad io League, ("Data on
Ama teur Rad io in Japan," JAR L, To ky o)
hams there got back into active operation in

JANUA RY 1973

1952 (following, of course, World War II) .
There was a slow increase in the nu mber of
licenses until 1958. In th is year, two new
classes of o perato r licen se were int roduced
to su ppleme nt the older, gene ral-privilege
type First and Second Classes. These two
new licenses allowed the holder to operate
wit h a power under ten watts, and on all
bands excep t 14 MHz. One was a Telephone
Class (voice only, no code), and one was a
Telegraph Class (code only).

The advantage of these ticke ts is the fact
that they are very simple to obtain. To get a
First or Seco nd Class opera tor licen se, a
prospec tive amate ur must be ex amined by
the State a t a selec ted examining point.
Unfo rtuna te ly, these exams are held only
twice per year. The Japanese Ministry of
Posts and T elecommunications (comparable
to FCC) has, h owever, sanctioned JARL to
co nduc t radio tra ining courses for th e Tele
phone an d Telegraph tickets. By co mpleting
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DESCRIPTION OF JAPANESE AMATEUR LICENSES

OPERATOR
CLASS

First Class

Second
Class

Te legraph
Class

Telephone
Class

SCOPE

Serv ice operation and
techn ical operat ion o f
radio equipments o f
amateu r radio station.
500W max . antenna
power.

Serv ice operation and
techn ical operation of
radio equ ipmen ts of
amateur rad io station.
l00W max. antenna
power.

Service operation and
technical operation of
radio telegraph of ama
teu r rad io station using
frequencies above 21
MH z, or below 8 MHz.
lOW ma x . antenna
power.
Service operation and
technical operat ion of
radio tel ephone of ham
rad io station using fre
que n ci es above 21
MH z, o r below 8 MH z.
lOW ma x . antenna
power.

No. of LICENSES
(1971 )

2,998

12.237

21 ,253

232, 579

T OTA L 269.067

one o f these courses, a student need only
apply to the government for his ticket ; no
exam IS necessary .

These courses are held all over Japan. In
1970. 559 such courses were offered and
31 ,511 new operato rs were grad uated . The
studen ts are taught theory and then send for
their ticket , bypassing the painstaking wait
for examinat ion.

In Japan, operator licenses are obtained
first , and then an opera to r may apply for a
station license. All stations must be ap
proved by a government inspector. The
Leagu e is, however. authorized to cert ify
sta tion equip ment (so long as it s power is
und er ten watts). thus eliminating the need
for state inspection, and mo st cer tainly a
painstaking wait.

Perhaps one o f the major fl aws of our
own licensing sys tem is the long waiting
period involved . How often have you heard,
" I wo uld like to get a t icke t but it ta kes
fo rever and I just don 't have the time?" With
these govern ment sanc tioned courses. the
time is quickly reduced and the roa d is less
rocky.
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The Telephone license is not a "Cll" type
ticket, either. People going through the
JARL courses are taught radio theory and
opera ting practice ; they don't just buy their
way in . Since this ticket requires no code
exam, ope rato rs who might not wish to use
code in their operation need not go through
the pains o f learning it . Again . the code may
be stu nting our o wn ham growth.

Price tags are much lower in Japan,
ranging from 50¢ (U .S.) for the ten watt
opera tor t ickets to $4 .20 for a 500 watt
station license . Here it may be noted that
the maximum ante nna power allowed for a
sta tion with a First Class operator is 500
wa t ts.

The rapid growth of ham radio in Japan
can be cred ited to an excellent, well organ
ized national soc iety and a willing govern
ment. Hopefully, o ur own syste m could
benefit from the Japanese ways and grow
more quickly, too.

The au thor is in debted to the Japan
Amateur Radio League for their aid in
sup plying in formation .

. , ,WB5EBC
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BiJl Hoisington Kl eLL
Farover Farm
Peterborough NH 034 58

A SIX METER CONVERTER
USING

INTERNATIONAL CRYSTAL KITS

Fig. 1 Schematic of the SA X·l rt am.n1ifier.

T he International Crystal Manufacturing
Co. is to be congratulated o n putting

out a series of fo ur. little I ~" X I ~" kits
with printed circuit boards and all t he
co mpo nents need ed to ma ke u p an excellent
six meter co nverter for a total of o nlv
$17 .40, including the transistors and the
local oscillator crystal.

Included are two rf stages, a mixer, and a
crystal-controlled . oscillator, each only I ~"

X lYz" and 1-1 (8'.' high . These are comple te
down to the last detail of plug-on co nnec
tors; they are fu rnis hed and each one of
them wo rks like a charm. You can assemble
and solder any of them in less than an hour
and if you pay attention to the prec ise
inst ruc tions they work imme dia te ly.

You should hear the statio ns piling in on
the co mp leted co nver te r ! Even though I am
over 50 miles away from the nea rest metro
polita n area , I counted over one dozen
stations talking busily o ne nigh t as I tuned
over the band, which was just as QRM-free
as I could wish .

I'm going to asse mble these kits, alo ng
with the International oscilla tor into a com
plete mobile and battery-portable station .

.0,

.I
10'

.70

These kits, the two SAX-I rf amplifie rs,
the MXX-I mixer, and the OX oscillator,
mounted together in a minibox give you a
high-sensit ivity six me te r converte r to put in

. fro nt of your presen t receiver.
Don't forget th at you're not lim it ed to

six , You can order kits and coils for any
ba nd between 2.3 and 170 MHz ; quite a
range . In fact, I'm buildi ng a second one for
two meters to go into a mobile-battery
portable sta t ion.

I'm really getting to like these little
boards . They do everything that's claimed
for them, and look at the prices! A crystal
oscillator with the transistor sells, at this
writing, for only $2 .95, and every last litt le
bolt, nu t , an d resistor is in that package.
Yo u do have to orde r the crystal separate ly,
bu t at that price yo u don ' t care too mu ch .

The rf Stage

The International SAX-I kit is a small
signal rf amp lifier, with the "LO" kit fro m
3 - 20 MHz and the " HI" kil carrying on u p
to 150 MHz. It is fine for six meters. The
schemat ic is shown in Fig. 1.

The SAX-I rf stage went together easily
enough ; this time I soldered those staked
pins right away. When the time comes to test
it, o ne way is through the mixer, so I tackled
that kit next. I advise doing th e oscilla to r ki t
at the same time , then you will have the
whole six meter converte r to check out.

Ho wever, I also tried the SAX-l kit on
the tuned diode receiver for use as an rf
amp lifier by itself and it showed ple nty of
gain o n six. This gain varied a little with
collec tor tuning, as expected, differer.t
lengths of cab le used between the rf and
mixer stage, or in this test case, to the diode
receiver, making a slight increase .
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Wi th d ifferen t voltages and cable lengths I
was able to get as mu ch as 40 t imes gain in
power, but I didn' t need this much . The
noise figu re (good in my test) can be set by a
nominal 10 dB in the rf stage, whic h you
will get in any case.

The uni t han dles perfectly and has shown
no oscillation at any time . Of course , when I
start putting these boards into an enclosure
to make a co mpac t fro n t-end converter,
so me shield ing may be needed .

.o,

I".

The 22 MHz Oscillator

The sche matic is shown in Fig. 3.
I was gett ing to be an "expert" now with

International kit s. Everyth ing checked out
fine , and this o ne went together as though
" facto ry wired and tested ." I got o utpu t on
22 MH z as soon as I threw the batte ry
switch . I peak ed up the coil correc tly with
the threaded core slug, which I inserted
carefully; it works very tight. This is fine fo r
holding the tuning whil e mobile, but take
the precaution of working the slug back and
forth while you 're inserting it , the same as
with any tapping operation .

Al! you ha ve left to go for the front end
is to connec t every th ing up , wa tch ou t for
feedback (I didn't find any) th rough the
batt ery wires back to the input section, and
build the tunea ble i- f to go with it. I checked
it o ut with my soli d state Ameco R5 receiver
as a tuneab le i- f st rip .

TIl'~ whole conver ter can be tested out for
28 ~Hlz ou tput wit h a tuned diode receiver
follo wing it for a second method of chec k
109.

Goi ng directly into a sharp- tuning ten
me ter receiver ca n be done, but req uires care
in lining up the converter. Aft er all, it 's nice
to know that the fro nt end does put out a
good 28 - 30 MHz signal you can see on a
meter even before you connec t the receiver
to it.

Tuned Mixer Output Circuit

On page 3 of the mixer instruction sheet
are shown several block diagrams featuring

partial to tu ned mixer outputs. It brought
t he mixer gain up quite well.

The osci llator is next. Che ck the section
after t hat for the mixer's tu ned circuit
output.

OUTPVT

,."

The Mixer

Reading every thing in the ins truction
sheet and checking out the pa rts , the printed
board , and the connectio ns in and out of the
board for the rf, the oscillator injection , the
de inputs, a nd the i-f output , resulted in a
good assembly and soldering job in a li ttle
ove r a n hour. Like all these kits so fa r, t he
mixer wo rked right away . Figure 2 shows
the mi xer schematic .

Before I could test the mixer plank I
needed another oscil lato r o n 22 MHz to beat
with the 50 coming in , to give me an i-f o f
28 MHz. It ha ppened tha i wh en 1 started
using converters on six and two , my best
receiver had a good 10 meter sec tion in it , so
most o f my converters run with an i-f o utput
of 28 MH z.

In case you wish to operate with a
different i-f you can simply order an other
crystal with your mixer-oscillator kits since
the mi xer o utp uts are broad-band . I put in a
coil, as shown in o ne of the possible o utp ut
circuits in the instru ction sheet , since I am

Fig. 2, Scbema nc of the MX X· l mixer. Don 't
forget to use a .001 J1F between the ou tp u t and
your receiver.
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•
All you need are .#4 mounting screws . .. ju st
plug-in components . .. l ike Y4 watt resistors,
ce ramic ca pac itors, d iodes, I.C.s, transistors
and more . . . and your circuit's built ! No spe
cial patch cords needed! Comp onents Inter
connected with any solid No. 22-26 gauge wi re.

And yo u can try it with absolute ly no risk for
5 days. If not satisfied , just return your EL
Soc ket and receive a full refund. Trying is
believing. How can you go wrong ? Order your
EL Socket now!

Dept .

[gn. OEL INSTRUMENTS, INC 73
61 First SI. . Derby, Conn. 06418
Telephone : 203 /735·8774

• Nickel/silver plated terminals - very low contact
resistance

• Low insertion force

• Mounts with :;; 4 screws

• Initial contact characteristic. beyond 10,000
insertions

• Vertical , horlz.ontal inlerconnecting matrlc••

• Accommodates wide range of wire and
component leads trom .015..·.032..

Send check or M.O. today!
Add 50t f o r postage and h andling

25% deposi t o n C.O.D.s

"
,"OM ir-::-;~~~~----, '-C./
Mllt ER " ..r TO RCVR
OUTPUT TAl' 2 INI'UT

Fig. 4. Block diagram of the six meter converter.

TUNE TO :l8 "'H,

-

Fig. S. Tuned circuit used with mix er ou tpu t stage.
L1, 7T no. 18, 5/8 in. dia., 4 TPl ; Tap a t 3 turns
from ground ; Tap 2 a t 1 turn from ground; cr,
ARea 426, 35 10 275 p F.
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•
assemblies of mixer and oscilla tor; and last ,
the rf stage , mixer , oscilla tor and receiver.
My advice is to use the last me ntioned
assembly plus the mixer output tuned cir
cuit. This really peaks things up and drops i-f
lea kage almost out of sight. I-f leakage
occurs when you pick up an unwanted signal
-directly on the i-f frequency with your
receiver. The importance of getting rid of i-f
leakage is very great. Two things will do t his
for you. First . plenty o f signal from the
conver ter , which simply overrides the leak
age signals; seco ndly, good shield ing and
inter-u nit grounds. Figure 4 shows the com
plete conver ter asse rn bly used here.

Your ten meter receiver is now lo aded
with 28 MHz noise-plus signal. That's go od
because it swamps ou t most of the i-f
leakage.

The tuned mixer output circ uit deserves a
word or two mo re from the point of view of
bandwidth adjust me nt. The signal power it
puts into the re ceiver being used has already
been mentioned , and the frequ en cy band
over whi ch it does this ca n be adjusted in
width as follows. Figure 5 sho ws the circuit
of this little "peaker-upper." I've always
tuned my mixer outpu ts ; a co mparison wit h
tuning and wit hau t on this converter shows
why . Use good shield ing and good cables
throughout to keep the i-f leakage d own.
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Tap I adjusts the impedance matc h of the
mixer collector on 28 MH z to LI and ta p Z
adjusts the o utput load ing. I use d a tap at 3
t urns for the collec to r and a tap at one tum
for the receiver. This latter ma y vary with
the receiver used .

Second rf Stage

This one really topped off the whole
enterprise. It is my opinion (subjec t to
furt he r checking) that 99% o f the po ssible
bird ies, the spurious harmonic detection,
and the i-f leakage are eliminated wit h use of
this stage. The inc reased six meter signals
now swa mp out any unwanted o ut-of-band
signals.

One of these days I'm really going to lash
up a " T RF" receiver! Maybe five o r six rf
stages. Actually two good ones a re probably
all you need , becau se by then you have
prac tic ally eliminated problems of gain , sen
sit ivit y, noise , image , and other spurio us
reception from your design , leaving only the
questions o f freque ncy tuning, dial ca lib ra
tion, and selec tivity fo r your i-f sec tion.
T hese are gene ra lly taken care of in your
commu nications receiver.
Frequency Correspondence

This worked o ut very well using one of
the OX oscillator kit s and plugging in 50,
50.5, 5 1, and 52 MHz crystals that just
happened to be lying around the shack. I
checke d o n the receiver , and sure enough, at
28, 28.5, 29, and 30 MHz there were the
signals , conve rted down fro m six meters .
This of course is the whole idea to get fro m
six meters down to whe re you can tune it in
on a rea sonable cost receiver, on ten meters ,
fo r example. However, it is nice to see it
spread ou t right in front o f you , and, too,
t his gives you some idea of the in-band
freq ue ncies you tune in wit h your receiver.
As I type, I ca n hear many signa ls on six,
inc ludi ng some SSB on the lo w end of the
band.

When the two meter converter IS

assembled and wired I' ll need a four MHz
band o n the receiver , but that's where an
all-frequency rece iver, 0 .5 to 54 MH z comes
in handy . If you have an amateu r band-only
job you ca n use d ifferen t crystals in the
converte r to t une over a wider band than is
available in suc h a rig.

82

Harmonic Detection

This is a very nast y th ing 10 enounte r , It
has discouraged man y an a mateur builder as
well as o ld pros. You 're l un ing nicely over
the band when sudde nly you come upon the
mo st awful rac ke t yo u've ever heard . One of
your osc illa to r harmonics, times two, t hree ,
or four, from 2 2 MHz up to 44 , 66, and 84
and even higher landed o n a TV or FM
sta tio n. One of those "fift y thousand watts
by Authorization of the FCC's jobs." You 're
using a narrow band AM dectector and these
FM signals do not sound nice at all.

They also co rne in loud on a few inches
o f wire or co mpone nts exposed on the
bench . The answer is shield ing and more rf
sta ges, luckily enough the same cure used for
i-f leakage .

Listening on Six With a Complete Converter

I braced up a wide-spaced four ele
ment bea m only about three feet over t he
ridge pole and immediately was list ening to
several lads cha tt ing away. This was noon
and mind you, a Wednesday . Rotating the
beam and hitt ing myself on the head for
neglecting this band for severa l yea rs, I heard
over a do zen stations in the eastern New
England area some 75 mile s south of
Peterborough NH. A 90% QRM-free band
wit h MHz width!

My main lab receiver is an a ll so lid state
job tuning fro m 0 .5 - 54 MH z, as men
tioned , fo r only $89, the Ameco R5. It is
doing a good job with this International
converte r just finished, considering the COIfr

promises that must be made in the receiver
in ord er to tu ne such a range . As well as
listening to the first six amateur ban ds wh ile
I write and work it is ex tremely useful for
various things in the lab, such as listening to
oscillators you may be building anywhere up
to and including 54 MHz. And now of
course I'm using it as a tuneable i-f for the
Internati onal converte r o n six, and soon for
two also .

At 7:30 to 8 A.M, several mobiles were
coming in from Sudbury , Wayland and
Framingham, MA , to name a few towns
heard from 50 airline miles plus. These
signals come right over Temple Mountain , a
2000 foot ridge in my backyard .

. ..K I eLL
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THE WIFE ,

J. D. Lamonica XYL W7DXXIl

THE HAM,

AND THE OTHER WOMAN

The wife was happy and so was the groom
A t leas t 'til the end of the honeymoon.
Then, alas and alack! Oil, pity the wife
She discovered another in her husband's life.
When home from work he'd rush through
the house
To hear the words from her squawking
mouth.
Alone in his shack with her he 'll sit
As long as his sleepy eyes will permit.
His meals are prepared o n a TV tray

M y husband one day showed me an
article in 73 that was reprinted from

an Ann Landers column. A wife had written
to complain about her husband 's interest in
ham radio. Ann Landers responded with
something to the effect that a woman who
could n ot ge t her man away from a piece of
machinery did not h ave much imagination.
Have I got news for her. Racqu el Welch in
the nude wouldn't interest my husband
when he is engrossed in his conversations
with those peo ple who have only call letters
and no faces.

Most wives of hams probably figh t the
eternal triangle of h usband , wife , and the
rad io , but my h usband hap pens to operate a
rem ote on top of a 9000 foot mountain.
Whenever he has to check his radio it takes
all day, and I am req uired to sit at home so I
can give him test counts. Some of my most
frustrating moments have bee n, when in the
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Which the wife sets down, then tiptoes
away.
She must not disturb with whisper or sigh
The o ther woman and her avid guy.
From family gatherings he'll usually abstain
With explanations weak and lame.
Friends and relatives [eel put down
When he retreats to his sacred ground.
"'fany nights on bended knee
The wife thanks heaven for color TV.
Her husband has said: "Wha t J am, I am "
A nd h eaven help her - the nut is a ham.

middle of a project I could not put down,
like changing a baby's diaper, I'd hear a
voice saying " Honey, if you copy me now
give me a ten count." To ignore him would
only mean he'd think he wasn' t getting
through. That would mean he 'd spend more
time on the mountain in 15 feet of snow
working on something he didn 't really have
to. Frankly. I'm beginning to live with the
idea that "Big Bro ther" is watching me. My
husband's control unit for the remote fits
neatly in a closet in our master bedroom.
How many other wives have been awakened
at 3 :00 in the morning by a strange voice
asking "Anybody copy through the W7DXX
repeater?" A couple of days ago I fou nd him
staring at a map of the wo rld. " What are you
looking fo r? : : I asked. "Oh," he said, " I was
just refreshing my memory on the exact
height and location on Mt. Everest." . . . . . I
fainted .

Jacqueline D. Lamonica
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Y ou w ill neller kno w how li ttle it costs
to o w n THE incomp ara ble CX· 7A o r H en ry
3K·A until YOU wri te o r p hone us and let us
"'no w th e trade in deal YOU WA J....T . We
u6uaUy say yes! .'11 0 ONE ANYWHE RE
BEA TS OUR DEAL.

•

.~ •,

* 160- 10 Meterv * 300 Wat 1<, '*
*Tran sceive o r sp li t frequency ,WI th IWO

built in YFO" *CW key er built In *
* IF sh irt - new supe no r QR~1 remover *
'* IF noise blanker * Digital nixi e frequency

readout '* superb comp ute r grade
cons truction by C\lI

* FSK keyer * adjusta ble output powe r '*
.....L.. broadband tunmg e ou rput wa n meter and
~rene ct ed power meter * S2395

exclusive e xport agen t for signaltone *

r::;; 5tgna/lone CX·7AHENRY 3K·A
Cool and Easy Max. Legal
Power * SSB, CW, RTTY
or SSTV th rough commer
cial ratings'* 3.5 to 30
MHz '* Continuous du ty '*
Silver plated PJ·L plate
tank DC relay * ALC *
Built in SWR bridge * Out·
put power 2 KW min. in
commercial service '*•

-

•
• THE FINEST COMMERCIAL GRADE
AMATEUR LINEAR AMPLIFIER AVAIL·
ABLE ANYWHERE IN THE WORLD AT ANY
PRICE FOR ONLY $995-. THE HENRY
3K·A • THE LI NEAR FOR THE CX·7A •

OTI-2
2 meter
FM Transceiver

~~~J
- MARINE MASTER -=-25W
-6% Ch annels: WX, 6, 16,68,26.28,12.
- 54 " 3 db Gain lay-down w hite fiberglass

antenna
RE G UL A R $329 .95 OUR SPECIAL
PACKAGE PRICE l $259.00
Please add $ 35 t or 8 f t. 6 db gain an t enna

30 WATTS OUTPUT. ALL SOLID ST A T E
(no tubes) . TRUE FM ( no t Phase mooute 
tion) for superb au dio q u ality . 10 ch an n , ls
with 146.941146.94 includ ed. Three po le
low pass f ilter o n b o th t ransmi t and rece ive.
1 wan low power posi tion. Prov ision f o r
tone encoder. Simple internal strapping p ro 
vision allows multl-channel use o f a ny
crystal, Microphone and mobile m ounting
brKket supplied. Professional level co n
struction by distinguished A vionic s Mfg. 
General Aviation E lectronic s, Inc . The finest
emateur FM transceiver avail ab l e at any

rice. S ize: 9 x 6 1/2 x 2 1/2. Weigh t 5 lbs.
Current Drain : Ae:eive ; .09 amps. Trans

it : H igh 5.0 amps, Low : 1. 7 amps.

Made in U .S.A .

e G T X- 2 ....... ...•.... ..... $249.95
• AC PQ W E A SUPP LY .... • .... $49.95
. 2 Ext ra crystals of your c h o ic e . . $ 12. 0 0

REGU L A R $3 1 1.9 0
OUR SPECIAL PACKAGE PRICEl $249.95

F u ll 25 warts power. A L L SO LID ST A T E
I na tub es) re liability. 10 cha nn els w it h 6
1/2 pa irs of c ry sta ls installed for c alli ng and
d ist ress, w eat h er, sn fc-tc -en tc. ship to coast
and public and p o rt operations. Complete
with gleaming w h it e f iberglass 3 db gain
laydown d eck mount antenna. Se l f c o n
t ained, c ompact. Pre-tu ned . Vin y l covered
u nit is splash p roof - impact . humid ity and
fungus res istant. Can b e mco ntec in panel ,
o n bulk head, o n o r below tabl e top with
universal mou n t ing b rac k et includ ed .
JUST CONNECT TWO WI RE S and
YOU'RE ready to o p erat e!

u .. yOur ~....r C " .ro- c ...d

AMATE UR·WHOLESALE EL ECTRO NI CS
88 17 S. W. 129 T~rrac~-M iami . F L 33156

*C re di t te rms available o n export orders t n qllaJi(ied f i rms .
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M . Mann G8A BR
71 Queens Road
Tewkesbury, Glos.
GL20 SEL, England
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Fig. 2. Bandpass response of f ilter sect ions.

••

-
h

adjusted to produce some improvement on
certain signals.

Details
Figure 3 shows the comple te circuit

diagr am . The bandpass filter IS a
st r a ig h tfo r wa r d type consisting of
constant-k low-pass pi and high-pass tee
sections. This arrangement uses the least
number of inductors and also produces
steadily in creasing a ttenua tio n outside the
passband . The tun able notch circu it uses a
Wien bridge arrangement. Figure 4A
illustrates the basic operation o f th is
circuit. At a frequency given by f =
1/2nCR the impedance o f the parallel CR
combinatio n, let this be Z, is half that of
the series CR combination, as shown in
Fig. 4 B. Since the other resistors are in the
same ratio, the bridge is balanced and no
signals at this frequency are 'heard in the
headphones. At all other frequencies the
bridge is unbalanced and signals are heard .
By making resistors R ganged and variable,
the bridge can be tuned to reject any
desired freque ncy .

The circuit diagram sho ws a I krl

,-

" ......

• ,/

L ike to build an audio fiJter for your
re ceiver that will give you a

substantial reduction in heterodyne and
noise interfe rence? The unit is intended to
be co n nec te d between the speaker output
of a receiver and the operator headphones,
the inse rtion loss of the filter being enough
to drop the normal speaker output power
to a comfortable headphone level. The
filter consists of two section s directly
co nnected toge ther as shown in Fig. I . The
first is a 500-2000 Hz band pass filter to
reduce the audio bandwidth to that
required for human speech, and it s
response is shown in Fig. 2A . The second

Fig. 1. Block diagram of filter.

sect ion is a very effective tunable notch
filter tha t will tu ne out any unwanted
continuous tone such as a heterodyne. It
tunes from 350 to 6000 Hz and its
response is shown in Fig . 2B.

Figure 2C shows the overall response o f
the two sec tions. T he notch can of co urse
be moved in or ouf of the passband . The
result ing hole in the audio response has
litt le effect on speech, and if no
heterodyne is present, it can be usefully

r-------- --------,
I FILTER I

1"" 1----+-:I %1 1% M--£O
" 81JO'1lSS REJECTION :

NOTCHL ~
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Fig. 3. Filter circuit diagram .

2Z

Fig. 4. A &B. Wien bridge arrangemen t as used in
filter.

,
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"

"

station with the receiver bfo on; then
carefully adjust both the controls until the
heterodyne disappears.

potentiometer. This is a " fine " balance
control to allow for differences in the
values of the 0 .047 JlF capacitors and
errors in the tracking of the ganged
potentiometer. In practice. this control
needs little adjust ment. The output goes
via resistors and a transformer to the
headphones. Two resistors are used to
balance the winding capacit ance of the
transformer to ground , which would
otherwise lessen the sharpness of the
rejection notch.

Construct ion and Operation

T he co nst r uc tio n is qu ite
st raightforward except that becau se of the
sharp notch an epicyclic drive to the
ganged potentiometer is essential. The I
kf2 po tentio meter just needs a small knob.
The stray capacitance around the Wien
bridge components should be reduced as
much as possible and the wiring to the 33
kn resistors ke pt short. The whole unit can
be mounte d in a minibox.

Before finally screwing the lid down,
check that the headphone level is
satisfactory . If not , change the value of the
33 kn resistors accordingly , keeping them
both the same. To get some idea of the
effectiveness of this filter, tune in an AM,

Alternatives

The classic tunable reject ion notch
circuit is the parallel tee . However,
alt hough it does not need a balancing
transformer, it does need a three-ganged
potentiometer, and its notch is not quite as
sharp as the \Vien bridge arrangement.
Therefo re, I considere d the Wien bridge
arrangeme nt to be a more practical
solution .

An alternative inductorless bandpass
filt er is shown in Fig. 5. This had a
bandwidth o f 200 - 5000 Hz, but the shape
is not qui te as ideal. lt is quite effective,
tho ugh ; and if used , it should be inserted at
points X in the circuit of Fig. 3. ,

K>OA lOOA K>OA IOOA OOOA O"~I "F 0 ." )IF 0 ." II' o"~/" 0 ." JlF

" "

; ~-047 " :: ::::.o·n JlF :::~-047 "F :::~-047 '" ::~ .047 )IF "K '" ,.,
'" ""

Fig. 5. Alternate ban dpass filter . . ..G8ABR
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Semiconductor Supermart
• MOTOROLA. RCA. FAIRCHILO • NATIONAL. HEP • PLESSEY

OI GITAL REAOOUT
At a price

everyone $3.20
can afford
• Operates from 5 VDC
• Same as TT L and DTL
• Will last 250,000 hours

Actual Size

SPECIAL OFFER

• Digital readout
• BCD to 7 - Segment

Decoder/driver
• 7490 Decade Counter
. 7475 Latch

Only $8.20

PLESSEY
SL4030

3.5 W AUOIO AMP IC
HI-FI QUALITY

$3.95
wi th 12 pages of

const ruction data

The MINITRON readout is a miniatu re di rect
viewed incandescent filament (7-5egmend dis
p lay in a 16-pin 01 P with a hermetically sealed
front lens. Si ze and appearance are very similar to
LED readouts. T he big different is in t he p rice.
Any color filte r ca n be used .

NATIONAL DEVICES
LM370 AGCISQuelch amp $ 4.85
LM373 AM/ FM/SSB strip •....... .. . $4.85
LM309K 5V 1A regulato r . If you are using T T L
you need t his o ne. . . . . . . . .•• . .• . . . . $3.00

SIGNETICS PHASE LOCK LOOP
NE561B Phase Lock Loop . . . • • • • . • • • $ 4 .7 5
NE562B Phase Lock Loo p . . . • • . . . . .. $4.75
N5111A FM/IF Demodulator , $ 1.50
NE566V Funct ion Generator $4 .75
NE567V T one Decoder $ 4 .7 5

F ETs
MPF 102 JFET .....•...... . .... ...$.60
MPFI05/2N5459 JFET... .. . . . .. . •. ....5.96
MPF107/2N5486 JFET VHF/ UHF ....• .•$1.26
MPF121 Low-cost dual gate VH F RF . . $ .85
MF E3007 Dual-gate ... . ..•..... . .. $1.98
40673 Dual-gate ". . $1 .75
3N 140 o 'ual-gate $ 1.95
3N 141 Dual-gate . . . .••....•. . . . $ 1.85

NEW FAIRCHILD ECL
HIGH SPEEO OIGiTAL IC'S

9258 Oual " 0 " FF toggles beyond 160 MHZ
. ... . . .. . .. . . • . . . . . .. . ... . . . $4.65

9582 Multi-function gate & amplifier $3.1 5
95H90 300 M Hz decade counter $16.00
A 95H90 & 9582 makes an excellent presc aler
to extend low frequency cou nters t o VHF - o r
use two 9 5285 f or a 160 MH z prescaler.

MC1550
CA3020
CA3020A
CA302BA
CA3001
MC1306P
MC1 350P
MC1357P
MC1496
MFC9020
MFC4010
MFCB040
MC1303P
MC 1304P

POPULAR IC's
Motoro la A F amp •.•• .. . . . $ 1.80
RCA Y1 Waudio . . •. . . . . . . $3.07
RCA 1 audio $3.92
RCA RF amp . . . . • . • . . . . . $1.77
RCA __ .. . . $6.66
Motorola % W audio $1.10
High gain RFamp/iF amp .. $1.15
FM IF amp Quadrature det . $2.25
Hard to find Bal. Mod $3.25
Motorola 2-Watt audio .• . . . $2.50
Multi-purpose wide band amp$ 1.25
Low noise preamp .•. .. . . . $ 1.50
Dual Stereo preamp $2.75
FM mult ip lexer stereo demod$4.95

CORES AND BEADS
T 200-2 ... . .. . . . . . . .. .• . . . ..• . . . . . . $2.00
KW Balun k it only •.• . • . . . . . . .. . .. . .. $3.50
T 68-2 3 cores . . . .•.. . . .. . . •.••• ••. . . $ 1.00
T 50·2 3 co res . . .. . . . • . .... • . . . . .. .. . $ 1.0 0
T 50-6 3 cores . . . .. . .. .. . . • . . • . • .. . . . $1 .00
T50·10 3 cores . . • . • . . . .. . .. . . .. ..... $1 .00
T44·10 3 cores .. .• ... . .. . . . . . ......• $1 .00

BEAD SPECIAL
Ferr ite Beads 1 doz... . . • . . .. • •.. . . . . . $1 .00

~~~
INTRODUCING~ DEVICES AT
NEW LOW PRICES
LA301 B (Replaces CA3018 $1.60
LA3046 (Replaces CA3046) 1.60
LS370 (Replaces LM370) 4.00
LS1496 (Improved MC1496) 2.00
LS302BA (Repl aces CA3028) 1.60
LP1000 (A new fun-type device to make
LED flashers, audio 0 50, timer etc.) 1.60

COMING SOON THE LP2000
MICRO-TRANSMITTER IN A
10-PIN IC PACKAGE.
Please add 35t fo r shipping

Circuil Specialisls
Box 3047. Scottsdale, AZ 85257

FACTORYAUTHORIZED DISTRIBUTOR FOR
Motorola HEP - Circuit-Stick - Plessey
All devices are f irst quality and are
fully guaranteed.



STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND'" ARRAY"
By the only test that means anything . . .
on the air comparison . .. th is array con
tinues to outperfo rm all competition . . .
and has for two decades. Here's why
· .. Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con
densers per anten na. Telrex uses 3 opt i
mum-spaced, optimum-tuned refl ectors
to provide max imum gain and true FI B
Tr i-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES .. •
• Power rating 4 KW PEP . . .

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in., 2Y2 in. 0.0 .

x 18 h.
• Large d iameter, .058 wall taper

swaged dural elements for minimum

TB5EM S395

Other
Multi-Band
Arrays Available

Elements shortened
to show details.

weight and exceptional strength
to weigh t ratio

• Sta inless steel electrical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated alumi num engineered
and bu ilt to provide many, many years
of performance unmatched around the
world by any other make. Longest ere
ment 36 ft. Turn ing radius 20 ft. Shipping
weight 65 lbs. Shipping container 13 in.
x5in.x13ft.
Note : If not available from your dealer,
order direct. You 'l get fast, personal
service.

Telrex Labs are design engineers, inno
vators and manufacturers of the wor ld 's
finest ~ to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com
plete Telrex line, write for Catalog PL 71 .

BALUN

TRAP

TYPICAL TELREX "MONO-BAND" ANTENNAS
15M 317 - "Monarch", 10 oBD, 3 EI., 4 KWP, 2-1/2" 0.0, 17' boom
20M 326 . "Monarch", 10 DBD, 3 EI., 8 KWP, 3-1/2" 0 .0, 26' boom

2M609 . "Monarch", 14 DBD, 6 EI., 6 KWP, 1" 0.0, 9' boom
2M814 - "Monarch", 16 DBD, 8 EI., .8 KWP. 1.375" 0.0, 14' boom
6M 516 . "Monarch", 13 DBo, 5 EI.,.8 KWP, 1.5" 0 .0 ,16' boom

and ....- many, many more! send for PL-71 Dept. C

$175.00
$355.00
$ 39 .95
$ 59.00
$ 63.95

.e'V LABORATORIES

.' A. TV And Communications Antennas Since 1921
Asbury Park, New Jersey 07712 201-775-7252



Jim Barcz WA 9JMY
1420 West Bolivar Avenue
Milwaukee WI 53221
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T here is a misconception float ing a rou nd
tha t ho mehrew equipment must look

tha t way . To me this is a lot of balo ney . I
say tha t home brew eq uipme nt can, look as
good as you want it to , and I'm sure many
builders will go along with me on th is . A
little time and effort in the construction of
homebrew gear can and does pay great
dividends in the amoun t of satisfaction
received in opera ting a rig you bu il t from
scratch. Some fellows have never realized
this pleasure, and in a way it's a pity. (I had
better get off my soa pbox and get down to
the real purpose of this article .)

In the fo llowing pages you will read
about a linear amp lifier that may convert
you from an appliance ope ra to r to an avid
home brewer. I'll try to presen t the material
in such a way as to give the inexperienced
builder a chance to become experienced, and
the experienced builder the o pportunity to
become a eve n mo re competent.

The amplifier is basic and complete. I will
go ove r each sect ion and cover it to the best
o f my ability. The genera l circui try of the
amp lifier is pretty standard and science will
not be sha ken by any new circuit d is .
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coveries. Ho wever, the purpose o f the ar ticle
is to present the standard circuit in such a
way that we can approach o ur junk boxes
inst ead of our po cketbooks. By the way , I
might mention that the lin ear cost me $50
compJete . This figures ou t to about 54 a
watt . Not a bad investment. Although I did
q uite a bit o f scrounging fr om my junk box
and that of my friends, I am certain that the
average builder can come pret ty close to my
price if he has a reason ble ju nk box or
friends with ju nk boxes, o r both . Preferably
both .

I ho pe I have enough o f yo u fired up
now, so let's get down to business .
General Layout

Before I go o n, I sho uld ex plain that the
linear uses four 8 I l A's in grounded grid and
runs at an input of about 1000W PEP . T he
8 I] A's are a fairJy co mmon tube and no
trouble should be encountered in lo cating a
few. The linear is ho used in a DX 100
cab ine t. This cabinet provides lots o f room
for the bigger su rp lus pa rts I used . The
builder may want to cu t down on the size

·for so me reason . With a little planning in
layout, th is can be done.
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Fig. 1. Series diode bank used in the power supp ly.

The first rul e in the homebrewing game is
to scrounge a lot. l ean ' t overemphasize this
fact. Ask around fo r a part you need . More
ti mes than none you 'll find a fellow glad to
give away a piece of junk that you are
tickled pink to get your hands o n. One
exa mple of this is the cabine t and chassis I
used in the linear. They were both idea l fo r
my purpose and neither cost me a cent.
These two pieces of equipme nt obtained free
offer a great savings on the to tal cost of t he
linear.

The Power Supply

It is good pract ice wh en building to
design each sec tion wit h a higher breakdown
rating than will ever be encountered through
normal u se . By designing so me thing with
this in mind , you can bc sure that the c irc uit
will probably outli ve you .

The diode ban k that I used is shown in
Fig. I. The bank is good for 5000 V at I A.
Some rating, isn't it? The fo llo wing is an
explanation of why and how I made the
diode bank so h usky . First , I used a voltage
doubling circuit. This mea nt I needed two
diodes at the very least. Because I wanted a
rugged diode bank, I used five IOOOV I A
diodes in series to form one bank of the
doubl ing circuit. I did the same for the other
bank and wound up with a board containing
10 diodes, 10 resistors, and 10 ca pac itors.
The res istors and ca paci tors are shun ted
across the diode to preven t harmful sp ikes,
that could zap a diod e. Some of you may he
dubious about using 10 high voltage diodes.
Have no fea r. The diodes are relatively
inexpensive and can be purchased cheap ly
fro m Poly Paks. All components are mo unt
ed o n a phenolic terminal board.

No w that we unders ta nd the construction
of the diode ba nk , let's backtrack a lit tle to
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the ac end of the power supply. The ac cord
runs into a preventive device called a bru te
force filter. The purpose of the filter is to
block any rf from hacking up through the ac
power lines. This is an inexpensive pre
caution against interference, the number one
enemy of ham radio. The coils are made ou t
of # 16 enarn led wire and wou nd on a rou nd
form about 14 in. in diamater. t hey are close
wound for about 11'2 in . Two of th ese coils
are wo und and placed be tween two te rmi nal
strips. The coils are placed in the ac line and
any rf is bypassed to ground through th e
four capacit ors. The number o f turns of the
coi l or its diameter are not critica l. This
flexibil ity o f the construc tion adds to the
filt er's simplicity.

From the filte r, the ac passes through a
fuse and a switch on its way to the trans
formers. I used two differen t transformers
fo r the fo llowing reason : Each filament of
t he 8 11A·S draws 4A. Since we are using
four of t hem, we have a total current drain
of 16A. Since most power transformers do
not carry that heavy a 6V winding, I
scrounged up a su rp lus transfo rmer rated at
l OA. Not o nly was it perfec t for the 8 11A's,
hut it was free (ano ther example of
scrounging). The other transforme r I used
was an old TV-ly pe that can be du g up by
anyone taking the time.

As stated before, the power is rou ted
through a switch. I used t wo swi tches, one
fo r the filaments and the fan, th e other for
high voltage. The ac switch allows current to
flow thro ugh the primary of the filament
transformer while none flows through the
high voltage transformer. By throwing the
high vol tage switch , the current is routed
through t he primary of the high voltage
t ran sformer. This is a safe way to tum the
B+ on and off while t he filame nts stay lit. As
a n added precaution, it can be seen in the
sche ma tic that th e h igh voltage will no t be
turned o n unless the fila men t switch is
thrown . This prevents high voltage from
be ing applied to a cold tube.

To get the high voltage I needed ou t of a
900V transformer mea nt I had to use a
circuit that boosted the voltage up. T his is
why I used a fu ll-wave voltage doubler. I
have already explained the diode bank, so
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Fig. 2. Schematic diagram of the linear emplitier and power supply.

now I will explain the filtering action . The
outout of the diode bank is fed to two
surplus oil capacitors. These are lo cated o n
the extreme right end of the chassis. These
capacito rs are rated at 1200 V wit h 16 /IF
capacity. By placing the two capacitors in
series I had a safe breakdown rating for the
filter.

The filtered no-load de o utpu t of the
supply is about noov, During operation the
voltage drops do wn to abou t 1400V, T he
reason fo r this big drop is the size o f the
capacitors . If the builder wishes, h igher
capacity comp ute r-grade capacitors could be
installed and a little better regulation would
be realized. I might mention that the o ils
have worked well for me and they shou ld
c-vnrinue that way for a long time.

It must be remembered tha t the ac lines
in your c ircuit are going to carry the cu rrent
of the entire uni t. Use the proper wire.
Do n't try to get by with a small er size ; it will
work for a while, bu t you want some thing
that will work forever. Another word of
caution - lethal voltages exist ill your power
supply. Use your God-given brains at all
times . You wo n"t be given a seco nd chance.

Aft er you fini sh the power su pply, "you
have almost half the linear done. No w you
can move on to the rf circuits.

The Inpu t Circ uit

I'll begin the explanat ion o f the input
circuit with a description of the bifilar
choke . The choke is wound o n a ferrit e core
measuring about 5 !h in. in length and about
~ in. in diameter. Although I feel that the
choke is larger than would be needed , it
wo rks out well. You may want to refer to
the Sep te mber 1967 issue of 73 for a
detailed description and explanation o f de
signing bifilar chokes. This article wiII tell
you how to figure what length of coil you
will need. I suggest that it be read thorough
ly before the const ruction of the choke. The
win dings are made of # 12 wire . Remember
that the full 16A in the filame nt lin e are
flo wing th ro ugh this wire . All I can say is,
the heavier the better. Two equal Ienghs of
wire are cut and wound side by side a round
the ferrit e. If you did a good job and used
heavy enough wire, the windings will cling to
the ferrite and yo u will have one solid unit
that could be used in a battleship .
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One last word on the choke. Don' t bother
buying one, You can do it for less than a
dollar, and if you already have a ferrite core
lying around, you can do it for nothing.
Besides, it's fun.

Looking at th e sche matic, you will see
that I have a 1son 20 W resisto r shunted
across th e fil ament win ding. You will also
see that the tap is grou nded. I did th is
because the transfo rmer tha t I dug u p d id
not have a cente rtap. So I figured the next
best thing was to make my own. T he
grounded slider serves as a return poin t.
Without it the linear will not fu nction.

You will no tice on t he sche matic that the
input first goes to a relay switch. The
pu rpose of the relay is to enable the o pera
tor to switch the linear in and out of the
circuit. T his device comes in handy , and I
recomme nd that it be insta lled in th is linear
for reasons of convenience. T he relay is
activated by the h igh vo ltage switc h. In this
way, the operator can transmit with low
power while the filaments are heating up and
instantly have high power by flipping the
high voltage switch . A word should be
me ntioned here about the relay itse lf. Since
the re lay (DPDT) will be on as long as the
high voltage is on , you must use a con tinu
ous duty relay . The relay contacts mu st also
be heavy duty. The relay I used cost me
about $4.50 and had contacts rated at 12A .
Alt hough I bought th is relay new, you may
be able to find one in your ju nk box and
thus knock five bucks off the tota l cost of
the linear. The operation of the relay is as
follows: The input rf is fed to the middle
arm of the relay . With the high vo ltage off,
the power is fed d irectly to the ou tpu t jack.
When the relay is ac tivated, the in put rf is
fed to the filaments and the ou tpu t jack is
connec ted to the linea r's tank circui t. In
sta n t power .

Although the grid circui t is technica lly
not a part of the input circuit, I' ll explain it
here. Each grid lead is bypassed for rf by a
.0 I capacitor. The leads are also bou nd
together at a ce ntra l point and ru n to one
screw te rminal located on the rear o f the
linear. T he o ther terminal is grounded. When
in use , a ju mper is connec ted b etween the
t wo screws, thus grounding the grids. Ho w-
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ever, when the linear is id ling , - IOOV
(available off the back of most exciters) is
fed to the grids, making them cut the tubes
off. Thus during id li ng no great amount of
curren t is being drawn by t he lubes. The
- IOOV is usually controlled by a relay in t he
exc iter and this relay au tomatically grounds
th e grid s of the tubes during transmit.
The Tubes

As sta ted previously , the tubes used in
this linear are 8 11A's. The builder may
choose to use a different type of tube tha t
he has o n hand , T his is well and good
providing he takes everything into conside ra
tion - such as the power supply, input
circui ts, and tank circu its. Since I was not
certa in as to whether or not I would ever
change the type o f tube used in the linear , I
constructed the lube layout in a somewhat
novel way . I took a 5 x 8 shee t of steel and
mounted all four tubes symme trically on it.
I mounted the choke in the ce nter of the
fou r t ubes, giving me one solid u nit of fo ur
t ubes. I then cut a 5 x 8 hole in the chassis
and had a place to mount the tube plate.
The tube pla te lies flat aga inst the chassis
and it is barely noticeable tha t the tubes are
mounted o n the plate . The purpose of
mounting the tubes in this manner is simple.
Sup po se I want to run two 572B 's instead of
my 8 11A's. All I have to do is make a
separa te plate and pop it in the old hole . It
makes fo r easy mo difica tio n because the rest
of the linear ca n re ma in the same. T his li ttle
feature can preven t a great headache for t he
ham who likes to experiment wit h different
tubes. T he tubes are placed a reasonable
d istance apart, as com mon sense dictat es.

Although I cou ld probably get away
without cooling the tubes, I feel the litt le
extra effo rt is worth the dolla rs saved in
extra tube life. I used a cheap hut effec tive
ac fan for the cooling action . This fan is
ac tivated when t he filaments are turned o n.
T he fa n, although sma ll, circulates the air
around the tubes just enough to prolong
tube Ife . T he fan is mounted on an angle a nd
the main st ream of air flows toward the
center of t he t ubes. The fa n is qu iet and one
mu st rea lly listen fo r it in o rder to hear it. I
paid a doll ar for the fan I used . There are
many available o n the surplus mark et for
about that price .
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The leads from th e plate caps arc brought
together at the top of the rf cho ke. This
choke ac ts as a terminal point fo r the leads.
The leads are cove red with ferrit e beads for
the purpose o f parasitic suppression . The
beads provided me with better results than
cou ld be obtai ned with the o ld coi l-resis to r
combination . The B+ line is bypassed for rf
by a .00 13KV ceramic capacitor which is
mounted at the ext reme bottom of the rf

.choke. From here , I used Beldo n #7766 high
voltage wire for the connection between the
choke a nd the power su pply.
The Tank Circ uit

I incorporated a conventional PI network
in the tank circuit. The B+ is blocked by a
820 I1F 20 KV doorknob capacitor mou nted
just before the tu ning capacitor. The value
o f this capacitor is not cri tica l, but the
voltage rating mu st be high. From t his
capacitor the rf is fed to the tu ning capaci
to r. The capacito r I used was a Johnson
15 4-2-98. The capacity of the unit is ap
proximately 35 0 pF. I obtained the capaci
tor su rplus for about $5. Again if the builder
can dig one u p he can save himself another
five bucks. The output capacitor was one I
had foun d in the shack, and heaven k nows
where it came fro m. It is a three sec tion job
with all the sections paralleled to give me
about 1000 p F of capacity .

The 10 meter coil (LI) is ma de from
copper tubing. The coil consists of three
turns wound o n a 2 in . diameter form. The
form is o f cou rse removed after th e coil is
wound . L2 is made from two pieces of coil
stock that I found in a friend's junk box.
The coils were so ldered toget her and a shee t
o f Luc itc was ceme n ted across the diame ter
to make a solid coil 3 in. long and about 4
in . diame ter. Th is Lucite provides ex tra
su ppor t as well as a means of mou nt ing the
coil. The coi l is moun ted upright for the
purpose of space saving.

The rf switch must be heavy duty to
withstand the rf voltages present in the tank
circuit. The switch I used came o ut o f an o ld
army TU-7-B tuning unit. I purchased the
unit for about $3 . So far the o nly thing I
used ou t of it is the switch, but there are
man y good ies inside worth saving.

Many of you may be asking the natu ral
question of where to tap the coil for each
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ban d. The answer is simple. Beg, borrow. o r
stea l a grid dip meter with a reasonab le
accuracy . Sta rt with 10 meters and work
do wn. Adjust the input and outpu t capaci
to rs so that they a rc half me shed. Inse rt the
grid di p coil into LI and tap down on the
coi l until a di p is no ticed . You now have 10
meters set. Now move to 15 and so forth all
t he way to 160. T he taps are bro ught o ut to
t he switch . It should be mentioned here that
the GDD should be set to the middle of the
band being tuned .

Since the o nly effect ive way of knowing
whether o r not you are flat topping is to
see it on a scope. I incorporated a scope
monitoring circuit. The circuit forms a capa
cita nce divider network to which the vertica l
deflec tion plates of an oscilloscope ma y be
connec ted . By increasing the capacitance of
t he 20 p F variab le, you effec tively increase
t he level of signal going to the oscilloscope .
The circuit is very handy for monitoring
purposes.

Metering

In my linear I have one me ter perfo rm
three different duties for me . It reads plate
voltage , plate current and relative ou tput.
Looking at t he schema tic, you may wo nder
why I use d t wo me ter switches. I had a sma ll
wafer swit ch avai lable in my junk box . The
swit ch con taine d fou r contac ts. Since it was
very possible with this switch to ma ke
contact with two points simultaneously, I
thought it necessary to space the curren t and
voltage positions o ne contact apart. This left
me no room for the relative output position.
I then installed a toggle switch which eit her
co nnec ts the me ter to the regular me ter
switch or to the rf monitoring circ uit. All
this circuit does is samp le a litt le rf by
rect ifying it and feeding it to th e me ter. The
2K pot is used as a sensit ivity cont rol and is
mounted on the fro nt pa nel to the left of
the meter. The circuit is useful d uring
tuneup as a n o utput indicator.

A detailed explanation o f how to deter
mine meter shunts and series resistances is
given in mo st handbooks. They will provide
you with all you need to know about me ter
circuits and sh ould be consulted before any
attempt is ma de to design your meter
circuit.
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The Final Touches

Up to this point you 've had it pretty
easy . Whatever mistakes you made will no t
be noticed fro m the outside. Now you are
faced wit h the tricky and delicate part. Your
ma in objective is to make your homebrew
equipmen t look professional. The outside of
the linear is what is going to stri ke people's
eyes. It is from appearance that most people
draw opinions.

Let 's start wit h the basic fron t panel.
Fi rst , remove the fro nt panel so as to ma ke
it easier to work with . Give it a good
washing and roughen the su rface a li t tle with
fine sandpaper. The reason fo r roughing it is
to give the paint a bette r surface to adhere
to. On ce you have it clea ned and roughened ,
apply the first coat o f primer. I find that
paint in a spray can allows for a neater job.

• •Let the firs t coat d ry thoroughly before
apply ing the second coat. You can get by
with t wo coats of primer. but if you want to
play it safe, a third coat should be applied.
After lett ing the undercoating dry for a day,
apply the firs t coat of fin ish . The colo r is
your own choice. bu t dark gray loo ks great.
Allow it to dry and apply a few mo re coats .
Now you have a clean , neat looking panel to
work with .

The next ste p is to ap ply the lettering fo r
the eq uipme nt. Before you start lettering,
make su re you know wha t you want and
where you want it. Afte r the decals a re d ry ,
you have little chance to change yo ur mind.
Once you know where everything goes, y our
next step is to square things o ff. Draw guide
lines in pencil to help get the decals straigh t.
The lines can be easily rubbed off when the
decals are dry . Don't skip this step of
squ ari ng because you'Il be sorry in the end.
After you have the lines drawn you can
begin sett ing the decals. Find the term you
need a nd cu t it ou t as close to the lettering
as possible . Aft er you have the decal on the
panel, adjust it so the letters are even wit h
the guide lines. Continue apply ing decals
until fi nished .

Stand back now and take a look a t the
panel. You'll be su rp rised at what a good job
you have done . A word of adv ice : Practice
before you perform the real McCoy . Practi ce
will all ow you to get the feeling of the
decals .
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Operating

Opera ting this li near ca n be considered a
pleasure. If you have tu ned o ther lincars in
your ham career you will have no trouble
with Ihis one. If this is your first lin ear, then
the following explanation is for y ou .

As I said before , the best device that can
be used in the tuning of the linear is an
oscillosco pe . I won't go into a descript ion of
proper scope patterns, because this is a
subjec t well covered in ma ny handboo ks. If
you can' t possibly o bta in an oscilloscope,
Ihe next best device is to use com mo n sense .
Reme m ber that by over-d riving you are flat
topping and creating a mess on our bands.
The driving power for the four 8 1I A's is
about IOOW. I drive my linear with an
exciter that has an output of about 60W. I
do not have to worry abou t over-driving, but
the fe llo w with the higher power excite r
does. If it is not possible t o lower the power
of your excite r to IOOW. then it will be
necessary to build an a ttenuato r. T hese are
also discussed in handbooks. Once you have
the prope r d rive. you ca n tune up Ihe linear
just like you t uned up your first novice rig.
Start with having the loading capacit o r
plates fully mesh ed. Now set your meter 10
read relative out put and adjust the tuning
capacitor for maximum output. Continue
doing this until key down curren t is about
600 rnA . Remember not to keep the key
down for too lo ng a t ime . You ca n now
switch to whatever mode suits you and have
fun . Keep in mind t hat you should not
exceed the dissipation rating o f the t ubes for
t oo long a period. Treat them well and
they'll reward y ou with long service .

Conclusion

Although I described the linear the way I
built it, the industrious homebrewer can and
should deviate from the circuit. At any rate ,
it can be seen that the linear can be built
cheaply by using all the surplus parts you
ca n get your hands o n. Remember t he name
of the game - scrounge !

I'll be happy to t ry to answer any
ques tions on problems that pop u p. If you
have a problem, do not hesitate to contact
me.

. .. IVA9JMY
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MATCHER

2NT r:N ANO NOVICE
TRANSMITTER

TC-2 2 METER XMTR
CONVERTER

2-C RECEIVER

ML -2 2 METER FM
TRANSCEIVER

SW-4A SWL RECEIVERSPR-4 SOLID STATE
RECEIVER

l J<~~m
TRol2 2 METER FM

TRANSCEIVER

"Ham Headquarters, U.S.A." ®

CHARGE IT! On your Master Charge.
Bank Amertcard or Urn-Card.
Spread payments up to two years .

PROMPT ORDER DEPT.
We carefu lly pack and ship

ham gear . ac cessories and parts
to most any part of the world .

Address your orders to :
18 SMI T H STREET

Farmingdale , N.Y. 11735
Or - Phone your orders to

(516) 293-7990

ORDER NOW!
Or . ask for
l iterature.
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Ernie Jotmsion WB4LVA
P.O. Box 6032
Clemson University
Clemson SC 29631CURRENT GAIN IN

POWER
S LICON XSTRS

HIGH
NPN

3

9
12
20
22
22
38
50
64
78
85

2

11
14
19
22 .5
25
35
45
58
70
93

HEP 57000
70

1

11

16
20
22.5
25
40
55
76

115
115

3

9
12
14
20
25
38
60
90

125
150

Conclusio n

curren t gain decreases with increasing c ollec
tor cu rre nt.

Each representation docs have its o wn
specific advanta ge. The ta ble will also give
you so me idea o f the individual performan ce
you can ex pec t fr om these read ily available
transistors. T he values given are for hfe ; li fe
would be larger as seen from the tra ce . ( hfe
is sma ll signal curren t gain ; life is steady
state curren t gai n .) The curve trace sho ws
you how I measu red the beta and also a llo ws
you to determine the li fe o f SK3036 samp le
number 3. You cou ld ex pect similar results
with o the r transist ors . The graph allows you
to easily "see " the beta decrease (and how
fast it decreases) as t he collec to r curre n t
increases. I do not remember them ever
mentioning in schoo l tha t this would hap
pen!

2

12
12
14
22
20
32.5
55
72

105
110

BETA (hIe I

1

8
12
14
18
21
30
45
60
85

100

The poi nt t o remember is t his: the
manufacturer's spec ificatio ns are probably
not applicable to your specific a pplication.
If possible, me asu re the parame te rs o f your

TABLE'
BETA VERSUS COLLECTOR CURRENT

5K3036
100

Type HEP 704
Typical 90

hIe
Sample 1 2

-u-
~

Ie

15 Amps 4 2
12 8 4
10 8 6
8 10 8
7 18 12
5 22 .5 17.5
3 40 25
2 56 44
1 90 70
0.5 125 100

W hile trying to design a high curren t
power su pp ly regulator, I found

that su it able transistors available to the
experimen te r are few. And these transistors
are not cheap; two o f the three se lec ted sold
for more than 56. Current gain is definitely
expensive in more ways t han o ne, as th is
article exposes.

But more importan t - of those ava ilable,
the betas given were either in a range o r as a
typical value . The disp ar ity was just t oo
great. Having close at hand the facilities to
measure accurately transistor curren t gain , I
decided to measure them my self. This short
a rt icle is a report o f my findings.

Beta is NOI a T ra nsisto r "Co ns ta n t "

T he resul t s are presented in t hree form s :
a tab le o f bet a valu es ver sus co llec to r cur
rent a pict ure o f an actual cu rve trace and, ,
t he graph of the averaged beta va lues fo r
each type of transistor versu s collec to r cu r
rent. All were o btai ned (di rec tly o r ind io
rectly) from a Tektronix 576 cu rve trace r
a nd all illustrate the same main point;
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Fig. 1. Curve trace of RCA SK3036 transistor,
sample #3.

Fig. 2. Averaged bela values versus collector
current for all 3 types of transistors.
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specific transistor; if not , use the most
accurate data you can find.

Obviously I could have extended my
observations to other tra nsistors and/or para
me ters. This is indeed a worthwhile project,
but I sha ll leave it to someo ne mo re industri
ous than I.
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$4.50
4.50
2.50

1.50
4 for 5,00
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1.60

4 for 5.00

DIV ISION OF BOB
WHAN &: SON

ElECTRONICS. INC .

2400 Crystal Dr.
fort Myers

Florida 33901
(813) 936·2397

Send 10e for new
catalog with

oscillator circu its
and lists of
thousan ds of
freque ncies in

stock .

CRYSTALS

lOW
PASS
FILTER

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
522.95 to $47.95

THlt. YIIROPLd
CO•• INC.

833 arcecwev,
New York , NY 10003

For f it ll class ma il add 1~ C per
crystal. . JOt a irmail add 20C ea .

$3.75 Each
Inquire about quantity
pnces, Order direct.
S~nrl check o r money
order.

SPECIAL
Crysta ls for m ost ama 
teur 2·Meter r .M. Trans
ceive rs :

Depend on ...
We supply crystals from
16KHz to 100M Hz. Over
6 mill ion crysta ls 10
st ock.

MFJ
ENTERPRISES

SPECIALS I CRYSTALS FOR :
Freq uency Stand ards

100 KH z IHC13/U}
1000 KHz (HCB/ U)

Al most All CB Sets, Tra ns. or Rec.
ICB Synthesizer Crysta l on request}

Any Amateur Ba nd in FT-243
(heept 80 meters)

80 MeIer Range in FT-243
Color TV 3579 ,545 KHz (wi re leads)

ACTIVE AUDIO FILTERS
IC'S FO A SUPEA Ii IO Ii PE AFOR M"""CE
CW FI LTE R :
G.t ...0. ".'P Nlectl~ lt¥ . ""0 mp.
denc. m.,c hln gl 8 W INJect.bl.) 18 0 H , .
110 Ii, .nd 80 Ii , ; Cen t• • I.eoqu.rw:y .. F
· 750 Ii , . S~I. .. 60 db do""n ., ~F •
2F .'1 ap ....jK, 2"X3" PC ba••d . $12.91>
",lrod, '.'""" ......,'..d . C W
:"OW P " SS F ILT E R :
Rn l.,a .. _ c u to ff 1500 Ii, to 20, ~ 1i • . FILT
Fec,ary _, 'A 2.5 I(H • . Rollofl me. '18
d b / pt ' , min '10. ' npu t ft>p 1M .
L0-V'2I(. G.in • I 15 op _0. 2 "X3"
PC t>o • •d $15,915 "'Ired. , .., .... gou.. .

~-· ·W.i•• la, I... ..,ec .
· O..... lnqul.in In~!< •

P.O . Bo x 4 94, State Co llege MS 39762

CRYSTAL BARGAINS
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Bill Hoising to n K1 CLL
Far Over Farm
Peterborough NH 03458

IC TEN METER TUNER

FOR

USE WITH SOLID STATE

VHF - UHF CONVERTERS

Fig. 1. Pre-am plifier circuit d iagram. If manual
gain control is not desired, leave pin 5 o n ground
fo r m aximum gain. Pretty sim ple, eh?

Ci08LE
TO TEN
"'E T E R

RECE i vE "

. ' 2V . '2V

"'AN UAL t
GA 'N
CONl RQI. 'O K
(OP TIONAL ) ' "

;:h 0'

"'L L ER
90~0

"

Last but not least, the unit is packaged
and ganged using a tracking method wh ich
does not consist of just connecting three
co ils to three sectio ns of a gang capacitor
and hoping for th e best. With the method
described you will get proper tracking and
be sure o f it .

The result is a battery-operated unit
wh ich in conju nct ion with an i-f system
and a VHF or UHF converter, will furnish
you with a mobile, portable, o r emergency
receiver having extreme selectivity and
sensit ivity, and cut you loo se from depend
ence o n your big 50 Ib co m munica tio n
receiver and ac power.

T his ten meter fro nt end is high ly
suitable for use fo llowing crysta l

con tro lled converters from six meters up to
the 1296 MHz band , or higher. Its mixer
output is o n 1.65 MHz which places the
image 3.3 MHz away, where it is man y dB
down .

I will describe in detail the design
method and circuit of a tcn meter tuner
using the Motorola IlE P590 IC (in tegrated
circuit) in the rf stage for high gain , high
select ivit y , and no feedback . Also used are
the Miller j-gang miniature variable capaci
tor and the Miller two-speed dial for proper
coverage and easy tuning o f the frequencie s
between 28 and 30 MHz.

As we went through the rf stage, its use
as a ten meter preamp by it self proved so
excellent that this is also described as a
bonus, and will prove to be a very useful
piece of equipmen t a t times.

The use of the Motorola HEP590 IC
results in high gain , high selectivity by
virtue o f the loose cou pling between stages
and tuning elements, and negl igible feed
back in the rf stage. The reduction of
image is thus conside rably enhanced over
tha t o bta inable with a single transis tor.

As a tcn meter preamp it adds an almost
unbel ievable pull-in pow er to a low cost or
old receiver on ten .

Available coil forms and coils are also
used . which makes it easier getting com
ponents together for const ruc tion.
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F ig. 2. Setup for coil alignment.

Input to the 590

See Fig. 2, block diagram, and Fig. 3,
ove rall schematic. Table 1 gives you an idea
of ho w to line up an input circuit fo r

,0-
5'G .....~ "

Gf'<fIl.t.TOII 'OO~ HfPSYO

2e TO 30 " H.
T....- .MPf llf Jl

UiS "H. c<I i'B ".., . e ll • O'OOf

01f ~ SS ' '' 29 S
-f7\..~..

OSC'LL.t.TOII

Hf" SS

The Motorola Ie HEP590 as a ten meter
pream p showed its high gain and practical
ly non-existent feedback . To be exact, even
wit h high Q coils in the input and ou tpu t
circuits it has never oscilla ted even once in
use so far, from 135 kHz up to 50 MHz.
Having battled with transistor feedback
and neutralization for some years, this is
really some thing. The 590 even handles
better, tuning mu ch like an old fashioned
tube receiver input with symmetrical tun
ing instead of the unsymmetrical tuning as
with the usual transistor rf stage without
neutralization .

The schematic of the preamp is shown
in Fig. I , using the Miller subminiature
coils in both input and output circuits. iln
this prea mp the 90 50 coils are left with
their original windings and the extra wind
ings are added over them. For the 2 MHz
ba ndspread tuning range o f the co mplete
front end using the three gang capacito r,
the original 90 50 windings are removed
entire ly as you will see in Fig. 3.

This preamp, however, gave such a jolt
to the present ten meter band on my lab
receiver that I thought it best to describe it
fo r you as a separate it em. Once again, it
features absence of fee dback and has never
oscillated o nce, in spite of all kinds of
changes and tuning up for ganged opera
tion .

Turn s o n Relative Total Tuning
L2 . Fig. 3 Vol t s out Capacitance

8 2 .1 30
7 2 .1 35
6 2 .1 40
5 2 .1 50
4 2 .1 70
2 2 85

", 1.4 110
1 N.G. N.G .

Table 1. Relat ive gain vs turns on L 2.

ganging use when a tuning range of o nly 2
MHz is desired with a given capacitor that
has a 5-20 pF capacitance range. The
block diagram, Fig. 2 , shows the coil test
setu p that ena bles you to do this with ease
and confidence.

As is the case with all the $30 signal
generators that I've 50 far encountered, the
attenuator on mine is nothing to write home
about , and not enough shielding can be
used for the mo ney to do much good a t 28
MHz, but yo u can make up an exte rnal
uncompensated attenuator that will do the
tri ck for you. T his little 100 to J bo x with
its 10K in series and the 1oon in shunt is
included in Fig. 2. Of course, attenuators
of this sort are really perfect o nly at de,
but you' ll be su rprised at what it can do
fo r you at 28 MHz just the same. It does
give you relative power reduction and
that's what you need here. With the signal
generator gain about 3{4 on, plug the
attenuator box into the " high " output jack
and there will be a reasonable output from
the HEP590 which will give about a volt o r
so of de out of the diode, as in Figs. 2 and
4 . The test diode is clipped onto the mixer
coil as shown in Fig. 4 , and there is of
course not much selec tivity , but that's not
what you 're after here. You want relative
gain as in Table 2 and relative tuning range
with a section of the three-gang tuning
capacit or, and this test circuit gives it to
you in easy style . Be very sure that nothing
is bein g overloaded as this will falsify your
tests. The de voltage out of the diode
should rise to 4 or 5 V when pushing the
input (do not do so) and drop to zero when
the co ils are detuned . Incidentally, if you
plug an antenna into the inp ut you can hear
those Texas kilowatts on ten, and up on

.t.TTfN U...TOII

:9 6S TO
5.65 "H.

2eTOJO .. ....
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RF

OSCI LLATOR

+ IZV

LO
IT

.00'
OSCILLATOR
INJECTION

+ 12\1

MIXER

' K

' OOJ\.

+ 12V

IK

"
!lOO pF

"1 T"'"
TAP

cr, C2, C3 -M ILLER 3 GANG, EACH SECTION
e-ec pI"

CT - TUNING TRIMMERS, '-80 pI"

;h0'
Fig. 3. Ten m eter tuner circuit diagram Th e MWer 9050 and 9054 should be used if at all possible.
Th ey are ideally suited to this project because th ey are easy to modify and fu lly magne tically and
elec trostatically shielded . They are available through most large catalogs or directly from J .W. Miller
Co., P.O. Box 5825, Comp ton CA 90224 . For those who cannot get these coils, the 9050 varies from
1.5 to 3.0 j.1H an d the 9054 ranges f rom 28. 0 to 60 j.1H. Also, the triple ganged capacitor used is
non-cr i t ical. Do some experimen tin g un til you get some thing with a maximum capacity of abou t 11 p F
per sec tion.

the II meter broadcast bandIn the morn
i ng South A frica, London and o thers boom
in very loud .

Note that this is withou t any i- f at all so
far.

Meanwhile , back at Table 1, referring to
Fig. 3, you can see at a glance the rela tion
betwee n t he number of tu rns on L4 a nd
the tu ning range . T his subject is of great
importance in making a ganged job and is
taken up in furth er detail in the next
secti on . Proper t uning is always importan t
for selectivity. which also re duces image.
and especially for a three-gang capacitor
trac king unit, which is difficult enough
without putting o dd bends in t he tracking
curves. If you think it 's a lo t o f work to
ta ke a three-winding coil in and out of a
circui t 8 times to add or subtract one turn
each time , you're so right! Bu t it's worth

JANUARY 1973

it. I've left the whole front end alone near
29 MHz for severa l days now and just tu ne
over a 100 kHz or so with the lab receiver
on 1.65 Mllz as an i-f and G's, W7's , ZS
and UC stations have been on the air most
of the time. It 's really stable and good,
even in breadboard form .

Table I shows the relation bet ween t he
number of t urn s and the gain, or conver
sion efficiency o f the converte r. Only when
you cut down to less th an 4 turns does the
gain begin to drop . This allows you to pick
the t uning range you want, still using the 5
to 20 p F section of the Miller three-gang
job as is.

2 MHz Dial Spread

This t en meter fro nt end, while very
interesting o n ten, is primarily designed fo r
use as a tunable converter and i-f unit
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Table 2. Tuning range vs turns on L4 of Fig. 3.

lator can spot 50, 144, and 432 on the dial
for you. For example, with a 50.5 MHz
roc k, dou bling several t imes to 404 MHz as
a local oscillator in the 4 32 rece iver, the 28
MHz point on ten an d the 432 poin t o n
432 came out on about the same black
line, which is plenty good enough. If you
want this unit to serve on 6, from 50 to 52
MHz, or on 432, it works fine with its 2
MHz spread . If you are o n 2 you may want
to cover 146 to 148 MH z as well as 144 to
146, and then you will have to switch
crystals in the 2-me ter co nverter. Or build
a second one of these jobs that covers 4
MHz spread on the dial. The second one
will be easier than the first ~

On 432 at present you only need a few
hu ndred k Hz spread, but this may change

between a crystal-controlled VHF or UHF
converte r and a fixed tu ned i-f. This latt er
should be a double-frequency job for maxi
mum selectiv ity and image rejection.

The Miller three-gang tuning capacito r,
part no. 1460 , is suc h a nice little it em that
I never had the heart to remove plates on it
to cut down the tuning range. There also
seems to 'be a big advantage in the heavy
ex ternal capacitor padding used in parallel
to spread the 3-gang tu ning to a litt le over
2 MHz. Ta ble 2 shows the relation of the
number of turns on L2 to the tuning range
obta ined for the rf inp ut circuit in the ten
meter band. Refer to Fig. 1 an d Fig. 3.
Note that 8 turns gives over 4 MHz tuning
range, which is more than wanted. Five
turns, plus about 30 pF of parallel pad
results in some 2.5 MHz of tuning range on
the dial, wh ich gives you a little margin at
each en d. You can cu t this down to exactly
2 MHz if you wish, Table 2 showing that
only 4 tu rns for L2 gives you less than 2
MHz of range.

For calibrat ion, a 28 MHz crystal oscil-

,

Fig. 4. Diode test plank circuit.

The tuning on even 432 is very smooth
an d easy with this system, an d with the
sharp 3- 4 kllz handwidth of the double
frequency i-f described , it still remains so .
And this is what you need on 4 32 . I
rem em ber my first work o n 432 with sha rp
i-f', when turning on o r off th e kitc he n
stove three flo ors below detuned the re
ceiver osci llator out of the passband . Of
course that was using those old-fashioned
things called tubes! I don't deny that if
you're o n the car battery and turn head
lights on and off, tha t this won't happen
then also with this unit.

Lining Up

Once the combinat ion of L, Cpad, th e
Cv (variable) has been determined fo r the
bandspread desired to put 2 MHz over 90%
of the dial, the business of se tting up the
mixer and oscillator proceeded . Each Miller
905 0 coil fo rm was stripped of it s origina l
winding and wound wit h the number of
turns as in Fig. 3 and its coil table, and
carefully test ed , still using the setu p o f Fig.
2, the block diagram. With every thing
falling into line nicely, a preponderance of
one turn coupling links could be see n,
indica ting good ma tch and energy transfer,
as well as a smooth frequency curve vs.
3-gang capaci tor sha ft ro tation.

The osci llato r too k most of the time to
line up, bu t once the main points were
fou nd, the rest was easy. The emitter tap
works well at one turn fro m the low end of
the oscillator collector coil and the mixer
injection voltage is best when taken off the
same tap, thus eliminat ing the need fo r a

with the years. Right now the 43 2 band
seems to be rock-ribbed, but if a lo t more
lads get on with all-solid-sta te rigs an d want
the continuat ion of QRM-free QSQ's that
now exi st , they might get to need vfo 's. I
wouldn't worry abou t it for a whil e
though.

T u n ing Range
W ith 5-20 pF

M o re th an 4
M ore than 3
Abou t 3

2.5
1.5 M Hz

2.3
2.3
2.4
2.4
2.3

Relative
Output Vo lts

8
7
6

5
4

Tu rns
on L 4 . Fig. 3
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- - WRITE US - -

PROMPT SERVICE TO ALASKA TOO!
Please include postage with remittance.

NEW! tc KEYER

• Self co m p le ti n g dots and dash es.
• Dot m emory for easy keying.
• Pr ecision feather-touch key buitt -in .
• Sidetone oscill ator and speaker buttt -!n .

• Relay o u tp u t key s 3 0 0·V@ 100·ma.
• Key ed t im e base . Instant start.
• 5 -5 0 w p m. Perfect d ot-dash ratio .
• Se nd aSl o r postcard for fr ee brochure .

Only
$87.50

PPO
USA

IF YOU WANT
PROMPT SERVICE

ON AMATEUR PARTS & EQUIPMENT

We stock many major lines, including:
SWAN I EXPERIM ENTERS SUPPLI ES J DRAKE I TEMPO

CORN ELL DUBILI ER I G. E. TUB ES I M OTOROLA (HEP)

HY· GAIN I CA LIFORNIA CHASSIS J MINI PRODUCTS

TEN-TEG I CALECTRO I 8 & W I ANTENNA SPEC.

CUSH CRAFT I BOOKS & MAGAZINES I NEWTRONICS

ROHN-$PAULDING I TRI -EX I ALL SAMS PHOTOFACTS

REG ENCY I OMEGA-T I KENWOO D ' COLUMBIA PROD 'S

third winding o n t he oscilla to r coil. A 3K
resistor can also be seen in the plus lead to
th e osci llato r, because t he conversion effi
cie ncy of the mixer likes it t hat way, with
5 -6V only o n t he oscillator. This also cu ts
down oscillator harmonics.

The tuning range o f the mixer input
ind uctance, which is also the rf (I C 590 )
collector coil, is shown in Table 2. The
number of turns fo r best gain is also the
same, as you can see in Table I , which is
partly the result o f design and partly good
lu ck , I'll admit.

Lask Check Before Ganging

What a pleasure after the tuneup battle!
Each of the three circuits, rf, mixer, and
oscillator, are now exac tly as th ey will be
in the packaged minibox version, each o ne
lively , sha rp tuning, wit h the 5 -20 pF o f
the gang job tuning jus t over 2 mHz, in
parallel with some 60 p F o f padding, each
dial marked with (temporarily) "28" and
"30" MHz. So far not a trace of spurio us
or birdies anywhere. That heavy parallel
capacity really does a job o n harmonics.
There apparently is quite a benefit with
solid state devices in using low-impedance
circuits, highly padded and load ed with C.

On The Air

As usual , when I check on ten, the first
sta tion heard was an African , CR6JTT, in
Angola, Portuguese West Africa . It was
7:3 0 AM, EST , which might be the reason.
ZS6DAL was next. WIjat a time for DX !
These lads are just beginning to come
through and are still calling CQ ! Others
heard were UP2KNC, UC5DF, Y06A LD
(where in the world is that?), and Uncle
Charlie 2KNU. Looking back to my own
" best time" o n ten , I find it was 1947 ,
whi ch by a st range coincide nce turns ou t
to be almost an exac t nu mbe r o f two
sunspo t cycles. I ran a pair o f 4-2 50's an d a
ro ta ry l o-element be am. If this keeps up
I'll find mysel f on ten again!

AmATEUR RADIO SUPPLY CO.
6213 Thirteenth Avenue South

S eattle, W ashington 98108

... K I CLL
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WORLD ACCLAIMED

FREE ST ANDING ALUMINUM TOWER

UGHTWEIGHT • RUST FREE - EASY TO ASSEMBLE - RUGGED STRENGTH
FOR TV • FM • HAM RADIO · INDUSTRIAL INSf ALLATlONS · FIRE _ POLICE _MARINE - C8

Easy Assembl y - Child 's play to
assemble. You can easily assemble a
tower on the ground and walk it
up. or assemble it erect section by
section.

• • • • • • • • • • • • •

• • • • • • • • • • • • •

LET US RECOMMEND THE PRO
PE R TOWER FOR YOU. Reques t
WHOL ESALE catalog.

•

In addition to all o f these advan.
raqes total cost of a Universal
Al uminu m Tower is less than simi 
lar steel towers ex tended over the
life o f the tower.

Ligh t Weight - In addition to its
weight advantages aluminum offers
maintenance free life time beauty.
Eliminates pain ting and ugly rust
inherent in steel towers.

S t r e ng t h Important to your
cho ice of a tower. Universa l towers
are test ed for 80 m.p.h. winds and
are designed to exceed that wind
velocity .

EDI "STANDARD" PACKAGE Ul140
Universal 11-40 Tower - **
Universal B-1 8 Hinqe·Up Base
Universal R-II Rotor Mount
CDR AR22R Rotator *
100 ft. Rotor Cable
100 f t. RCB/ V Foam Coax

Complete with one of the following antennas:
Hy-Gain TH2·MK3 .. Reg. $446. ED! $325.
Hy-Gain TH3JR Req. $446. ED! $325.
Hy·Gain Hy·Quad Req. $476. EDI $35 1.
Hy.Cain 203BA Req. $486. ED! $359.
Hy-Gain TH3·MK3 .. Reg. $491. ED! $364 .

*TR44 Rotator & Cable Add $ 29,
*Ham·M Rotator & Cable Add $ 65.

** 11·50 (50') Tower w/B22 Base Add $ 84.

WHEN IT COMES TO ANTENNA SYSTEMS

THE BEST ANTENN A PACKAGES YET !

Anyone inte rested in a to we r sho uld co nsider the tremend ous
a dva ntages of a lumi num o ve r steel towers.

ELECTRONI C DISTRIBUTORS, INC.,
o riqinated Antenna System " packages"
over 23 years ago. These are
RECOMMENDED matched systems
d esigned to wo rk together - yet with
flex ibility to meet YOUR needs. Many
other combinations available , o f course.

UNIVERSAL TOWERS

ALSO COMPL ETE L INES ANTENNA SYSTEMS AND HAM GEAR

Hy-Gain , Mosley , Telrex. Cushcraft , Wilso n , NS . Newtronics,
Collins, Drake, Gala xy , Hallic rafters, Ten-Tee , Tempo, Regency ,
Clegg, T ri -Ex , Rohn , e tc., etc .

•

Model 11 ·80 shown - WBAMY

11 sq. ft. wind load at 80;.';;.1....,,=

LET US QUOTE AND SUPPLY your EVERY need. ONE·STOP service.

Available ANYWHERE IN THE WORLD directly from

- Communication Specialists for over 34 years -
1960 Peck Street, Muskegon , Michigan 49441 Tel. (6 16) 726·3196
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General Electric Progress Line
450 - 470 MHz Mobile Units

14" case (l ess accessories & ovens)

15 watts, transistor power supply

MA/E42 611 2 volt s,

15 walls, vibrator power supply

MT/42 12 volts,

$ $
Accessories available for each of above units $30.00

G.E. PROGRESS LINE STRIPS physically complete, but sold on an as-is basis onlv.

LOW BAND VHF UHF

MAlE 13 MAlE 16 MA/E33 MA/E36 MA/E42
Power supply, 3OW,
less vibrator S20 - $20 - $20
Power supply, BOW,
less vibrator - $25 - $25 -
TX narrow band,
less final tubes $18 $25 525 $30 S12
Note: MAlE42 wide band
RX wide band,
less ovens $18 $18 $18 $18 $12.. • - - •
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Go all the way into

There's nothing half-way about the new Hy-Gain REPEATER LINE.
Designed for the man who demands professional 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 more stations, 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 ca
pable of.
261 Commercial duty 1/4 wave, claw mounted roof top Whip. Pre

cision tunable to any discrete frequency 1OB thru 470 MHz. Com
plete with 1B' of coax and connector. 17-7 ph stainless steel whip.

260 Same as above. Furnished without coax.
262 Rugged, magnetic mount whip. 10B thru 470 MHz. Great for

temporary or semi-permanent no-hole installation. Holds secure
to 100 mph. Complete with coax and connector. Base matching
coil for 52 ohm match. 17-7 ph stainless steel whip.

263 Special no-hole trunk lip mount. 3 db gain. 130 thru 174 MHz.
5/B wave. Complete with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stainless steel whip.

264 High efficiency, vertically polarized omnidirectional roof top
whip. 3 db gain. Perfect 52 ohm match provided by base match
ing coil with DC ground. Coax and connector furnished.

265 Special magnetic mount. 3 db gain. Performance equal to per
manent mounts. Holds at 90 mph plus. 12' of coax and con
nector. Base matching coil for 52 ohm match. 17-7 ph stainless
steel whip. DC ground.

269 Rugged, durable, continuously loaded flexible VHF antenna for
portables and walkie talkies. Completely insulated with special
vinyl coating. Bends at all angles without breaking or cracking
finish. Cannot be accidentally shorted out. Furnished with 5/16
32 base. Fits Motorola HT; Johnson; RCA Personalfone; Federal
Sign & Signal; and certain KAAR, Aerotron, Comco and Repco
units.

the

For the most powerful antennas under the sun
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263
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262

269

from

Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ElECTRONICS CORPORATION

BOX 5407·WH LINCOLN, NEBRASKA 68505

WRITE FOR DETAILS

260 261

I

2 meter mobile! with
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2 Meter Fixed Station

NEW

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 performance your
transceiver's ready to deliver.
267 Standard 1/4 wave ground plane. May be precision tuned to any

discrete frequency between 106 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Constructed of heavy gauge seam
less aluminum tubing .

266 For repeater use. Special stacked 4 dipole configuration. 9.5
db offset gain. 6.1 db omnidirectional gain. Heavy wall com
mercial type construction . 144 thru 174 MHz. 1.5:1 VSWR over
15 MHz bandwidth eliminates field tuning . Extreme bandwidth
great for repeater use. Center fed for best low angle radiation.
DC ground. Complete with plated steel mounting clamps.

336 Colinear ground plane. 3.4 db gain omnidirectionally. Vertically
polarized. 52 ohm match. Radiator of seamless aluminum tub
ing; radials of solid aluminum rod. VSWR less than 1.5:1 . All
steel parts iridite treated . Accepts PL-259.

362 SJ2S4 high performance all-driven stacked array. 4 vertically
polarized dipoles. 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.

340 3 element high performance beam. 9 db gain. Coaxial balun.
Special VHF Beta Match configuration. Unidirectional pallern.
VSWR 1.5;1. 52 ohm impedance. Heavy gauge aluminum tUbing
and tough aluminum rod construction.

341 6 element high performance beam. 14.5 db gain. Coaxial balun.
VHF Beta Match. Unidirectional. Boom length 14' . VSWR 1.5:1 .
52 ohm feed point. Heavy gauge commercial type aluminum
construction.

231 15 element high performance beam. 17.6 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom length 26' . VSWR 1.5:1 . 52
ohm feedpoint. Extra-strength heavy wall commercial alumi
num tubing .

For the most powerful antennas under the sun
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I PUNCH!

-'--

231

'.

341

340

WRITE FOR DETAILS

For top fixed station performance on 2 meters . . .
THE REPEATER LINE 1D', •

From '!I!"
HY-GAIN ELECTRONICS CORPORATION

BOX 5407-WH LINCOLN, NEBRASKA 68505

362

from
Antennaswith re
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T
h~ cubica l quad antenna has long been
popular among hams because of its

inexpensiveness. excellent performance and
light weight. However it suffers from t wo
major drawbacks - it is cumbe rsome and
no t very rugged. T:1C design described re
duces these deficiences and eve n furth er
reduces the quad 's weight and perhaps ex
pense.

The mechanical structure of the cubical
quad serves to su pport two sq uare fo rms of
wire a short dista nce apa rt. The traditio nal
method of construction (Fig. I ) is not
part icularly efficient, particularly as large
torques arc imp ressed on the boom and

F ig. l.

mast , leading to lack of rigidity, mechanical
failure, etc . The design presen ted here (Fig.
2) overcomes these deleterious forces to a
large degree. A quick examination shows the
merits of the latter. First , it uses less support
material, thereby reducing weight , wind
loading, and stress on the mast. Second , the
center of mass of each side of the antenna is
much closer to the mast , resulting in reduced
torque in the center of the antenna, which
might otherwise cause it to break. The
electrical specifications are in every way
identical with those of the traditional quad,
and any of one's preferred techniques for
const ructing a regular quad can be used for
this one, except of course for the fact that
metal cannot be used for the arms.

. . .WB 211YW

110

Hy Chantz WB2HYW
921 East 105 Street
Brooklyn N Y 11 236

A

DIFFERENT

METHOD

Fig . 2.

OF

QUAD

CONSTRUCT ON
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Facto ry A uthorized SALES &
SER V IC E All Major Ham L ines.

Complete Stocks All Major Brands
We're Trading High Get Our Quote!

5

>tk

Outteatures everything in its class
stands apart as the most except ional
dollar value in 2 meter FM gear for
the radio amateur.
• 12 channe ls . tOW output . FM
• 1 44~ 1 48M Hz • All-soli d-state .
• 12VDC operation • Supplied with

3 sets crystal s, 146.34/ 146.94.
146.94/146.94,1 46.1 6/ 146.76 MHz.

58-144

>Ck

AM SHACK

2 METER CRYSTALS
Immediate Shipment on Crystals for

Regency Drake SBE
Standard

$3.50 each
Nearly all frequencies in stock. Please add
50rl per total order for postageand handling.

SSB/CW transceiver. Exc ltlng
personalized-effortless In operation

• S-digit frequency counter reads to
100Hz . SOOW p.e .p. input .

• Separate crystal filters for USB.
LSB-no Iraq. sh ift with 58 change

• Covers Phone and CW sect ions of
80 , 40,20,15. 10 meter bands .

• AIT -Receiver Incremental Tuning
• Selectab le USB, LSB, CW •
• Double convers ion receiver w ith

fr actional microvolt sensiti vity.

2116 BEE RIDGE RO . SARASOTA, FLA. 33579
Bill - WB4JFK (813) 921-4602

58-36

TOP TRADE-IN - MAST ER CHARGE CREDIT
" Buy it f rom Bill " at

THE HAM SHACK

>u<

THE

Mail O rders Shipped Promp tl y
A nywhere . LET'S TRAD E!

..
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R. H. Fransen VE6TW
Box 197
Sherwood Park, Alberta
Canada

IMPR~ VI
,

),VI-

......,~RAKE R4A

.......~E~ :1-

THE

T he Drake R4A receiver is an e xcellen t
piece of equipment as it is , but a few

minutes with a soldering iron will give even
be tter opera tiona l perfo rma nce.

The modifications that follo w will not
affect the resale valu e o f the unit at all and
no realignment o r inst rume nts are need ed .
Before you sta rt be su re you have lo cated
the right parts; these parts ca n be changed o r
added without touching any thing else.

In early production runs o f the R4A the
resistors R41 and RS9 were resp ectively
4 70Q and 2 70Q. These resistors are in the
S-meter circu it and contro l the ac tivity of
the S-meter. Apparently performan ce could
be improved and some changes were mad e.
R41 was changed to 560n and R89 was
cha nged to 4 70n. Aft er that there still
seemed to be roo m for more im proveme nt
and changes were made by Drake once more ;
R41 was changed to 820n and R89 was
cha nge d to 560n. However, the last cha nge
could ca use the Svmeter zero pot ( R4 2) to
run ou t of range . The final modification is as
follows : change R41 to 820n and cha nge
R89 to 620n.

I ment io n all the resistance values in case
your R4A has di fferent values yes, R4l and
RS9 are under the chassis on one of the

small circuit board s. The num eri cal designa
tion o f the 2 resistors in the R4A diagram
has not been changed and a good look will
show what is what.

The above modificat ion will ma ke the
S-meter performance mu ch better and more
realistic, a nd the following modification, my
o wn , will improve the performance and
out put o f the crys tal calib ra tor.

As it is the out pu t o f the cryst al ca lib ra
tor docs no t give mu ch (if any) indication on
the higher bands ; on 10 meters it is very
weak , cer ta inly no indication of an y signal
can be seen with the ea rly S-meter ci rcuits.
A simple d iode will bring it up 3 to 5
Svmeter units on the higher band s. Co nnect
in ser ies with C I 18 (1 11 pF) and between
Cl l S and the antenna input jack a I N34A
diode . Lifting CII S from the antenna jack
and so ldering the diode in series will do it.
Just make sure the cat hode o f the I N34A is
connec te d to CII S and the anode to the
antenna jack : if they are connected incor
rectly no or only sligh t improvement will be
no ted . No cross mo dulat ion effects were
observed, since with the calibrator switched
off the diode is, fo r all practical purposes,
out of the antenna circuit.

... V36TW
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M. B. Crowley £I4R
78 Church S tree t
List o wel
County Kerry
Ireland

AN' IfHER

HED~'E '--" LIPPER

T hat detector and AGC system you rea d
about in 73 Magaz ine has just been

installed . You switch on and sit back . The
signals pour forth loud and clear. J ust then
the XYL swit ches o n the vacuum cleaner.
The AGC meter goes wild and nothing but
grating noises issue fro m the lo udspeaker.
You arc left with noth ing but regre ts that
you left out the noise limiter as you hu rried
ly reach for the reference books, only to
find such a co mplex ity of limiters that y ou
star t tearing what remains o f your hair in
despair. But hold it ! Save that precious
co mmodity on top .

What you need is a norse limi ter that is
sim ple, effective , easy to in stall and will
work effectively with any receiver.

Let 's take a look at our noisy signal just
after detection . The noise clings fairly and
squarely on top of both the negative and
positive half pulses of audio signal. A circ uit

Fig. 1. Crystal diode noise limiter c ircuit.

DIODE "10.2• OIOOE J<j O. 1

I "l EG

c

I "lEG

•",0

>t---~--jl

I "lEG

•o

is then required which will conduct suffi
ciently to allow that precious signal through,
but will not cond uc t to the noise rid ing on
top of the audio signa ls. This circuit must
also perform this fun ction on both the
negative and po sitive half cycles of the
required signal.

A well known tube c ircuit wh ich per
fo rms these fu nctions is the Dickert noise
limiter. Ho wever, I had no inclinia tion to fit
yet another tube to an already crowded
receiver chassis, and decided to try the
circ uit with crystal diodes. The circuit even
tually evolved as shown in Fig . I .

The posi tive voltage, applied through the
I M.S1 resisto r to the j un ctio n o f thc two
diodes, will ho ld the diod es in a conductive
sta te . The positive voltage is of such a valu e
that the maximum peak of the audio signal
will not reach a value in excess of the
positive gating voltage, and will thus pass
through to the next amplifier stage.

Now let's see what happens to that large
noise pulse rid ing in o n the posit ive half
cycle of our aud io signa l. On the positive
ha lf cycle, the noise pulse will be greater
positively than the gate voltage . Therefore ,
the junction o f the diodes is negative with
respect to the detector side of the diode,
resulting in the No . 1 diode ceasing to
condu ct: thus blocki ng the noise pulse .

JANUARY 1973 11 3



TEST E UIPMENT

.~

""

I IIl EG

c

I IIl EG

DIODE " 0 2

I IIlEG

OIOOE -.c I

I IIl EG

•

Fig. 2. Addition of 1 Mn potentiom eter to allow
the gating voltage to be varied.

On the negative half cycle . the reverse
ho lds true , and then No . I diode will pass
through t he noise pulse . The negat ive pulse
voltage will cance l out th e gati ng posit ive
vo ltage a nd thus block No. :! diode d uring
the duration of the noise pulse. In effect .
therefo re . the no ise pulses riding in o n our
audio signals are blocked o ff. both negative
ly and positivel y, and our audio rides
through . All this with 2 diodes. I conde nser
and 3 resisto rs. Diodes with a reasonably
high back resistance are quite suitable . The
higher the back resistance the better th e
no ise limi ting act ion.

I take my po si tive gating voltage from the
cathode o f t he a udio outpu t tube, which
read s so me 5V. The vo ltage available fro m
t his point may not be a suitable value for
gating in o ther rece iver types. A recom mend
ed addition would then be a I Mn potentio
meter to allow the gat ing voltage to be
varied , and connec ted as shown in F ig. 2.
Again the user may wish to use a negat ive
gat ing voltage. In this case jus t reverse the
two diodes.

I have thought of using the negative
gating voltage, as tak en from the AGC line.
Provided the AGC voltage is of sufficient
value to allow the gati ng effect , this is quite
feasible and our sys tem th en becomes signal
following.

To insert in the circuit , disconnect the
lead fro m the a udio side of the blocking
conde nser fro m the detector circ uit. Point A
is then co nnec ted to this blocking conde n
ser, and our free wire goes to point B. Po int
C then goes to o ur positive (or negative)
gating voltage, to whichever su pply is used .

This noise limi ter has been t ried ou t on
various types of noise inte rfe rence with
grat ifying results and is now a perman ent
fixture in th e receiver.

___EI4R

CUSTOM SYSTEMS
KITS. ACCESSORIES

I

~o\\. t>.\.\.

t/106\\.t \ll\\1S

MORE RANGE ••.
with NO NOISE

VHF
UHF

Fluke 803 D.Uer("ntIal AC·DC Voltmeter. $1::'0.00
H ·P 3!'J26-A TaPe Transport for ...... or I" tape ;
15 /16.17/8,7..... 15,60.120 inches per second .
L eu heads. . . . .... . • . . . .. • . . . ... .• $400.00
H·P SGl ·B Diptal Prinur. . ... .• • • • ..• $85.00
DATATOTAL 1141-8 8-dipt print.r. '" $25.00
K.ithl. y 150A Micro\/olt-amnwour. . . •. $100.00
APR4 recewer with CV.253 Tun.r, 38-1000
MHz. 11 5\/.60Hz. ... • •.. . •.... . . . $175.00
B '" K 1076 T.levision Analyst (Flying spot
scanner) ... .... • . . .. ...• .... .. . . . $195.00
Brush BL-202 z-cnannet chart recorder $40.00
Typ• . C dual-feaee plug-in for T .ktronix (mad.
~y HICkO~) .. . . . .. . .. ... ... • .. . . . . • . $100 .00

yp. K P ug..n (Hickok ) .. . . _ ... • • •. • • $40 .00
T.ktronlx t y lM' L wide-band pl u e.fn. . . . • $60.00
T .ktronix t y lM' B wid .-band plug.fn . . . • • $ 50.00

ELIM INATE IGNITI ON NO ISE
ElECTRO· SHIELD "

YOUR ENGINE
FROM

Crystal Co ntro lled CONVERTE RS f or O X , FM .
A TV. S p ac e a nd o t her uses. E x tre m e ly sensitive
and f r ee fro m spurious r esp on ses. Wi th A .C.
power supply _ Choice o f I- F many in s tock .
Upgrade your station to JANEL .

50 MH z 2.0 dB NF $ 74.9 5
144 M Hz 2.5 dB N F $74.95
220 MH z 3 .0 d B N F $ 79.95
432 MHz 5 .5 d B N F $ 74.95
All postpa id. Wri te for fu ll de tails. A lso pre
amps. A sk about our OSCA R special 43 5 MHz
converters. P.O. Box 112
JANEL Succasunna NJ 07876
LABORATOFtJ ES 20 1-584-6521

JEFF-TRONICS
4252 Pearl Rd ., Cleveland, OH 44109
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J. W. Herbert ZL2BDB
3. C. Cum berland GroveDESIGN FOR AN PorUuaEast ,New Zealand

IMPROVED AGC SYTEM
FOR

CW AND SSB RECEPTION
A receiver capable o f employi ng full age

facilities under all modes o f reception
is essent ial for comfortable listening on the
ama teur and short wave bands. Man y receiv
ers however, em ploy only a simple age
sys tem that falls short of providing an
accep tab le performance, particular ly when
reception of CW and SSB signals is required .
Although some excellent papers have been
written on the subjec t of im proved age
systems, most o f them involve relatively
complex circuit ry and are designed to he
incorporated as a parr o f a sophisticate d
receiver design . I, like many o ther hams,
found the need fo r an age syste m giving
acceptable performance under all modes of
recept io n that could readily be incorporated
in h ome brew receivers and transceivers. The
system must , however, be u ncom plicated by
additional age amplifiers, "hang" gates and
multiple controls. To meet th is end the
circuit to be described was develo ped ; but

firs t some background theory may be in
order to show why the conventio nal simple
age system is inadequate for code and
side band reception .

Figure I shows a simple age system of the
ty pe in gen eral use in the less expensive
com merc ial receivers. While this system may
give acceptable resu lts on At\1 signals, it is
un suited to CW and SSB recep t ion because
the attack time for the circuit is too slow.
For am ateur purposes, the attack time of an
age syste m may be defined as the time taken
for the voltage on the age rail to reach 63%
of th e maximum value it will atta in upon
receiving a steady incoming signa l. This may
be recognized as the familia r "charge" time
constant for a resistor-capacitor combina
tion . Similarly, the decay time for an age
circui t may be regarded as the time tak en for
the age rail voltage to d rop down to 37% of
its maxim um valu e a fte r the incoming signal
ceases.

TO
RFSTAGES

TO
IF STAGES+VE

- n~,- ~, TO DETECTOR- >-
lOOK lOOK ~

IOOPF R2.

...+.: ,001. 2~ M--- - CI C2--- : RI IUFT
,0 1--- - 01 _ <- .001>2.2101

SLOW FAST
ICW-SSB) IAMI

Fig. 1. Typical simple age system .
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RIG OF THE MONTH
SUPER SURPRISE PACKAGE

\
\

\

\

\
\

73 MAGAZINE is Giving Away 
Absolutely FREE Every Month:
* A TRANSCEIVER
* or a GOOD RX or TX
* or ACCESSORIES
* or a SUPER SURPRISE PACKAGE

DON'T DELAY!! Get your ticket in TODAY. Better
yet, stop by your nearest Dealer and ask him to par
ticipate so that you both win. You may get your
monthly purchases reimbursed. He will gain Fame,
Popularity and Hordes of Customers anxious to buy.
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RIG OF THE MONTH RULES

COMPLETE STOCKS All NATIONAL BRANDS
WE BUY·SELl·TRADE USED EQU IPMENT

STOP IN
A ND

GET YOU R
RIG OF THE

MONTH
BLAN K

Write for Ust

HAM RADIO CENTER. INC.
8342 Olive BI., St. Louis, Mo. 63132

Phone (314) 993-6060

HAM RADIO CENTER
Announces!

NOW: Call your order in, and we 'll pick up the
ta b fDr the p hon e call. (M in im um order $2S.00)
HOW: Place station to station call. Wh en phone
bill i s received, forward copy a long with our
invoice cove ring order phoned in , we'll se nd
refund c hec k. 0 0 N OT CALL CO LLECT.

1. All en tries in the contest must be sen t to
73 Magazine, Peterborough NH 03458 on
offici al entry blanks, unoff ic ial entry blanks,
imitat ion en try blanks, or reasonab le f ac 
sim i l ies thereo f . A samp le entry blank,
w hich is not official , nor unofficial , but is
closely related to an unreasonable facsimile
is illustrated below. T he very best so urce of
entry bla nks is you r fr iendly neighborhood
RIG OF THE MONTH par tic ipatinq rad io
distr ibutor. This is the o nly so urce of reall y
F B true-blue entry blanks for th is contest .
2. The drawing for the RIG OF THE
MONT H will be held each 15th of the
mo nth and a ll entries received after that da te
w ill go into t he pot fo r the next d rawing. If
you really are hot fo r a Mernorv-Matic 8000
you would be shrewd if you would make
sure that yo ur entry blank is received at 73
Magaz ine between Dece mber 15 th and
Jan uary 15th .
3 . To be va lid , an entry blan k shou ld be
signed or in itialed by your local fr iendl y (or,
in some cases, unfriendly) radio distribu
tor - the place where you spend yo ur
money for ham gear. Part ic ipat ing dealers
wi ll have a good supply of blanks - non-par
ti ci pat ing dea lers wi ll, aft er your bu gging
t hem, see the light and start to pa rticipa te .
The more part icipat ing dealers there are the
better the contest will be, obv iously .- - - - - - - - - - - - -- - - - - - - ------ - - --- - - -

RIG OF THE MONTH ENTRY BLANK
Drawing - 15th of Each Month

o Nuts!

Send the rig to (if I win) :
Name Call _
Address _

City State Zip _
Participating Dealer _
Amt of Purchase $ Salesman Date _

(to be refunded )

o I am a 73 Subscriber 0 I'd like to subscribe

73 Magazine is giving away, absolutely free. no strings attac hed, a rig each and every
month - drawing on th e 15th - so send in th is en try blank. Blanks like this should be available
from your local participating dealer or from 73. In addi tion to the rig of the month , the am ount of
your purchase at your dealer (marke d on the entry blank ) wiil be refunded in full , up to a limit for
anyone month of $ 10,000.
Enclose self-addressed stamped envelope wit h request for additional ent ry blanks from 73 .
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Fig. 2. Relationship between signal level and attack
and decay characteristics of an age system.

Fig. 3. Calculation of attack and decay cherec
teristics for a simple agc system using an equivalent
circuit. Attack time : Refer attack loop. T (sec
onds) = C (JlF) x R (M) where C = CI = I JlF and R
= Rp + R2 = l.OM + .25M = 1,25M : . T = 1 x 1.25
= 1.25 seconds. Decay time: Refer decay loop. T
(seconds) = C (J1F) x R (M) where C ::- Cl = 1 /IF
and R = R l and R 2 = 2.2M + .25M = 2.65M :. T =
1 x 2.45 = 2.45 seconds.

ATTAt. LOOP

These attack and decay times are illustra
ted in Fig, 2.

When receiving an AM signal, the carrier
is present to regulate t he receiver gain and
the response ti me of the age system need
o nly be fast enough to follow signal fading.
An attack and decay time of about .15
second is typical for AM reception .

Under CW and SSB conditions, no con
tinuous ca rrier is present to regulate the
receiver gain and if the attack time is too
long, an appreciable amount of speech or
code may be received before sufficient age
voltage is developed to regula te the receiver
gain . This results in an unpleasant "thump"
at the beginning of words or code characte rs.
To overcome this effect an attack time o f
less than .0 1 second (10 milliseconds) is
generally co nsidered the maximum perm is-
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Thase a', the antennas that win Wen Coast Antenna GaIn Contelts
lIOiog away. A 4 bay lystam of 9 al. Swan 2 meter beams has
produced identifiable echoe-s ftom tha moon. A 4 bay sy.tem of
S_n 14 al. 2 meter beams recently tasted by an independent Ta~as
laboratory produQid Over 21 d8. gil"'. Will out -per form IIny
comparable 8rand C. Brand X. or an y other brand by at Ie...t 3 dB..
uSUllly mum morel Please write for literl ture.

TECH MANUALS: Fo, RT·70 ,
For AM·55
Schematics Only .

HAL COMMUNICATIONS
BOl( 365l. Urban a IL 6 180 1 • 217-359 ·7373

RT·70/GRC RECEIVER-TRANS.
47 to 5BA MHZ. FM continuous tuning: also 2 pre-se t chan. Voice
power output 500 MW. 18 Tubes. power req .: 90 VDC @80MA .6.3
@ 160 MA. (See accessories below}Size 5 ~ 13 ~ 8". Wt. 11 res.
Price - Used $22.9 5

AM-65/GRC AF AMPLIFIER
3 chan. IolJd io freq . IfTIPli fier for in lerphone & rad io monItoring of
~.iO\lt types GRC Rte.·T"ns.; 7 Tubes. power req. 135 vec 35 MA &
6. 12, or 24 vec. lSee IiC«SKlries belowl Size 4·1/4 ~ 13. 7·3t4"
wt.: 15.S lbs. P,ice - Uwd $14.95

PP·2821GRC POWER SUPPLY
24 ven. used with RT·70 & AM·5S. P lu~ ins ide AM·55. t upplie-s
volttvn fa, both uni ts. Silt 4·1 /2 ~ 5 • 3", Wt. 5 II».
Pr ice - UNd $5.95

COMBINATION DEAL - RT·70. AM ·55, and PP·282
All th ree items for ju st . . , $35.00

FAIR RADIO SALES
1016 E. EURIKA • 80. 1105 · liMA , OHIO · 4')802

H·33/PT HANDSET Used .. .. S5.95 Unused .. 57.95

All Prices are F.O.B. Lima , Ohio - Dept. 73
SEND TODAY FOR OUR NEW CATALOG!

GO¥'l SURPLUS ELECTRONICS

NARROW AUDIO BANDPASS FILTERS
75HZ ba ndwidth , 6 0DB down at Fc + 150H Z .
Twleva BP f requ encie s, Fc, fro m 7 0 0 HZ t o
2900HZ in 200 HZ steps. Applicatio n no t e s
l n ct. S p ecif y Fe .
$3,98 ea. + 75t post. Complete set $34.95 pp.

DNTCO
Box 9141, Alexandria, Va . 22304.
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lTHASKSI

Circuit board wired & tested $75.00
With rack wlcabinet $115.00
TTL logic. Po wer line f requ ency cou nter for 3
minute or less t iming and co nt ro l. Easil y re
programmable d iode ROM uses on ly 27 d iodes
(depend ing on call! t o send DE " any call " . L OIN
impedance aud io w ith volume and tone cont rol.
A ll circui t ry incl uding PS on sma ll G 10 glass PC
board . Writ e for f ull detail s. HAL COMMUNI ·
CATIONS, Box 3 65L , U rbana IL 6180 1

PARTS! TUBES!
~ ~b 36'"\'*' Send For "-i'i' "'per

CORNELL'S 3~ tube
New Color t~~~ ~

Catalog IF NOT SHIPPEQ
48 Pgs. New Items IN lOTS OF 100 IN 24 HOURS!

42155 University Ave, San Diego, Calif. 92105

sib le fo r sat isfactory results. It is also impor
tant t hat the age vo ltage does no t fa ll away
too fas t bet ween words o r code charac te rs,
o the rw ise a peculiar "gasping" effec t be
comes a pparen t. A decay t ime o f no t less
than I second will be sa tisfac to ry in over
coming this "gasping" effec t.

It is com mon practice to switch a larger
value o f C in parallel wit h the age filt er (as
sho wn in Fig. I ) to achieve t wo ra tes of
decay, one for AM, the o ther for CW-SSB.

To evaJuate the perfo rmance of the
simple age system generally. Fig. I can be
redrawn in t he fo rm o f a n equivalen t circui t
as shown in F ig. 3 .

It can be shown that a valve am plifie r
may be represented as a voltage generato r in
series with a resistance that is eq ual to the
in te rnal im pe dance of t he valve. Such repre
sen tat ion is know n as the "T hcvcnin eq ui
vale n t ci rc uit " a nd is employed in Fig. 3,
wherein rp is the internal resis ta nce o f th e i-f
amplifier th at fee ds the rece ived signal into
the age rect ifier circuit. T he importan t fea t
ure to no te here is t hat the valve represents a
se ries resistance ( rp) who se effec t must he
taken in to account when eva luat ing th e
o pera t ion of the age circuit. For a pen todc
am plifier rp has a ty pical value of .25 - I ~1.

By substit u ting t ypical values fo r the circ uit
com po nen ts it is easy to assess t he cha rge
a nd discharge loop circuits and he nce dete r
mi ne t he attack a nd decay times fo r this
simple age system as shown in Fig. 3.

It ca n be seen immed ia tely that the
simple age system falls short of the ma xi
mum acceptable attack time of .0 1 second .
The slow attack t ime ca n he a tt ribu te d to
the la rge amount of se ries resista nce in the
age charging pa th and is made up o f th e high
internal resist ance o f the i-f am pli fier stage
and t he age filter resistors. T he age filter

resistor ( R2) ca n be re placed by a d iode
which "gates" the age rectified voltage in to
the age rail t hus eliminati ng its .25 ~1 re sis
ta nce from the circu it as shown in F ig. 4 .
Ho wever the h igh internal impeda nce of the
i-f am plifie r still severe ly limit s the attack
time.

An Improved Age system

To speed up the age attac k time, the
limiting effec t of rp must obvio usly be
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Fig. 4. Circuit for an improved age system.

,
ATTACI( LOOP

Fig. S. Calculation of attack and decay character
istics for the improved agc system using an
equivalent circuit . A ttack time : Refer attack loop.
T (seconds) =C (IJF) x R (M) where C =C2 =1 IJF
and R =Rout =SOOn = .OOSM :. T = 1 x .005 =
.005 seconds = .5 millisecond. Decay time: Refer
decay loop. T (seconds) = C (pF) x R (M) where C
=C2 = 1 IJ.F and R =R I = 2.2M:. T =1 x 2.2 = 2.2
seconds.

readily achieved by changing the value of
C2. The actual value requi red fo r C2 to
obta in a required decay t ime in this circui t is
easily calculated using the fo llowing fo r
mula : C (pF)= 2.2 /decay time in seconds.

Several values of C2 can be switched to
achieve fast, medium. and slow decay char
acteristics.

In addition this improved age system
offers o ther circuit adva ntages:

(I) The ca thode fo llower has a negligib le
loading effect on th e last i-f transformer and
he nce does not cause any deteriorat ion o f
selectivity.

(2) Because of the negligible loading
effect on the i-f amplifier, greater gain is
possible.

(3) The series diode gate in the rail
ac tua lly doubles the age voltage ava ilable
fro m the ca thode follower. This may be
recogn ized as t he half wave voltage doubler
circuit wherein the voltage develo ped across
CIon the plus ve half wave cycle is added in
series to that developed across C2 on the
minus ve half wave cycle. Thus , although no
true amplifier is used, t he system exhibits
inc rease d control due to this voltage dou b
ling action.

This improved age system is ca pable of
excellent results on both AM and SSB/CW
signals and has proved to be a very successful
modification to existing receivers that for
merly suffered fro m poor age cha racteristics
whe n receiving CW and SSB tra nsmissions.

... ZL2BDB

r:t-~----......
I

I"

I

I
•- ,

ROOT I
•..!.....5QO
om I

reduced. The simplest solution to the pro b
lern is to insert a cathode fo llower between
the i-f amplifier and the age rectifier as
shown in Fig. 4. The ca thode follower is
characterized by a lo w output impedance
and as illustrated in Fig. 5., the output
impedance of the cathode follower is ap
proximately SOOfl. Since there is little
change in the voltage gain through the
cathode follower stage, component values
may once again be subs tituted in t he equiva
len t circuit and re-evaluat ion of the perfor
mance made as shown in Fig. 5.

This evaluation shows that this age sys
tem is characterized by attack and decay
times very acceptable for CW and SSB
transmissions. Various decay t imes can be
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William P. Turn er WA0ABI
5 Chestnu t Court
Sain t Peters MO 633 76

A GALLON AND A HALF

IN A GALLON BUCKET

A ny num ber of articles have been
written o n the su bject of using TV

transformers in high voltage supplies. The
usual meth od is to voltage double the
entire BV wind ing and disregard all other
windings in orde r to reduce the lo ad on the
t ransfo rmer and thereby minimize heating
of the core. This arrangem en t works well as
evidenced by the number o f these supplies
in everyday use .

This article will deal with a me thod o f
dissipating the heat generated by th e tra ns
former, thus allo wing grea te r current to be

~lELO SOLDERED 10 LID

'-_0"r LEVE L

Fig. 1.

JANUARY 1973

drawn from a given transformer without
danger of ca tast rophic fai lure .

Taking a page from the Hea th Cantenna,
a gallon bucket was procured as the start
ing point. The transformer was stripped of
its end bells and unused windings to
improve heat transfer. Angle brackets were
then attached to each side o f the co re at
one end for mounting purp oses. A fru it
juice can was modified to form a sh ield
clearing the core by Y.a in . or so . 11'2 in . tabs
were cut in the top o f the can and the end
Y.a in . bent to a 90

0
angle in o rder to space

the ma in portion of the can abou t I Y4 in .
from the mounting su rface. Do not de
crease this dimension , it p rovides room for
the ho t o il to expand .

The transformer is mounted in the
center of the lid o f the buck et by means o f
screws running through the lid and th e
pre viously mentioned brack ets. The tabs o f
the shield are solde red to the underside o f
the lid after it is aligned with the transfor
mer. The primary and secondary leads are
brought o ut through feedth rough bushings.

Select a square o f med ium to heavy
shee t metal the same size as th e diam eter
of the bucket and after drilling a hole in
each coine r, silver so lder or epoxy it to the
bottom of the bucket. This will serve as a
base for mounting purposes. Clean the
en tire assembly and paint the o utside flat
black . Fill with transformer oil to Y4 in.
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R.egency e Meter FM-Atner1can ma.de e.t, 1tnp o r t. prioes

•

Model HR·212 $259 Amateur Net
Includes mic rophone, mounting bracke t and factory

installed tran smit and receive crystals for 146.94 MHz.

Instant access to 144 frequency pairings with
20 watts out on the new HR-212 twelve channel
2 Meter FM Transceiver by Regency

Specifi cations

Power Output: 20 watts
(nom.) at 13.8 V DC

Freq uency Range:
144-148 M Hz

Channels: 12;
crystal con trolled

Sensitivity: 0.4 UV,

20 DB qu iet ing
Spurious Rejection: 60 DB

for all your 2 Meter FM needs

M odel HR-2A 6 channel
transmi t, 12 receive 2 M eter FM
rrar-scetver w ith 15 waus minimum
outpul. $2ZCJ.OOAmateur Net

Model HR-2MS 8 channel
TranKilnll.l w ith signal search
reception and 1S watts min imum
outpu t. $319.00 Amateu r Net

.: ~t~ Electronics, Inc.
7900 Pend le ton Pike . Indianapo lis. Ind iana 46226

R.egenoy a Meter FM-Amerioan made

Model AR-2 Amplifier boosts
2 Meter FM output power
300% .
$119.00 Amateur Net

at. import. prioes

Outperforms
ALL OTHERS!

The fin est crystals you can put to work for
you come from Bomar! Precisio n ground,
high ly act ive quartz ... each cr ystal exceeds
FCC regu lations for frequency to lerance by
40"Al . With a Bomar crystal you ' re right in
the m iddle o f the channel wi t h clearer
signals and no dr ift! Long life is assured by
hermetfc sealing with ingredient Doubre-N .

AV.~ILABLE FOR ALL POPULAR
2-METER TRANSCEIVERS

the "longplaying" crystals
BOMAR CRYSTAL COMPANY

201 Blackford Ave., Middlesex, N. J. 08846
Phone 120ll 356-7787

above the to p of the sh ield wi th the
transformer in place . This will require a
sligh t bit o f quesswork . T ran sfo rmer o il is
o ften availab le from th e local power com
pany in small quantit ies and at a very
reasonab le pr ice .

As the t ra nsfo rmer hea ts up , the oil
d irectly in con tac t wi th the wi ndi ngs be
co mes warm and rises to the su rface within
the sh iel d only to be replaced by cooler o il
fro m t he botto m of the bucket. The hot oil
is cooled b y co ntac t w ith the o u tside of
the b ucke t, wh ich ac ts as a hea ts in k. By
the time it reaches th e bottom again the oil
is much cooler and is read y to absorb marc
hea t.

H is my conserva t ive est ima te tha t in
SSB service a 50% increase in outp u t
cu rren t is availab le without running the
t ransformer a t e leva ted tempera t u res.
There is so me lo ss in outpu t voltage d ue to
t he resistance o f the secondary winding ,
but th is loss is small in relat ion to th e
increa sed curren t ava ilab le . I have ru n
1400W PEP using.this ar rangemen t wit h out
di ffir.:ull y .

... IV AOA BI
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D.M. BurriIJ K7JVZ
224 13 th Stree t
Sparks NV 89431

THE H 22A-

MORE VERSAT LITY

Every oWller of" llcath II f:22 or IflI'22A ("I1f/ continue 10 elljoy [u l!
phone hand (;overage unt]: this modification tlint permits operation ill
llu: ,"'w7. 150 t o 7.200 MII= sub-band recent!v allorulcd f, y llu: f CC.

~ .

Fig. 1. Circuit show ing the addi tion of a switch
to shift the HW22A oscillator frequency.

9-74
TUNE

VFO
TRIM 6AU6

47

AOD SW

r-----
I I
I I
I I
I II J

OPEN 7125-7240
a..OSED 7200- 7300

As an ad ded feature o ne can key V5
cathode and work a litt le CW for a change of
pace.

This lit tle change works out nicely on the
HW22A as it is no w in u se, and no doubt the
same thing ca n be done wit h the o ther t wo
single-banders. By the way . the switch can
be o pera ted by a wire brought up through
the top of the case . Stiff piano wire works
fine .

I t can be safe ly assume d that the HW22A
single bander from Heath and its eq ually

popular sisters the 12A and 32A a rc in use
by the thousands on 40 , 75 , and 20 respec
tive ly .

Let us consider for the present the HW22
and 22A 40 meter unit. This transceiver
tunes 7.2 to 7.3 MHz and a very fine job it
does. With the recent FCC decision to
enlarge the p hone ban ds , the owners of these
li ttl e rigs are out in left field , so to spea k.

Here is one simple answer. L6, the vfo
coil, is padded with a 4 7 pF disc capacito r,
designated C-20S . If the ground end o f
C-2 05 is opened by a sma ll switch, the rig
now t unes 7.125 to 7 .240 MHz which covers
the new SSB frequen cie s. No retuning is
necessary except to peak the final tune
control.

The swi tch may be soldered d irectly to
t he ground lug for L6 and C20S and the lead
from C205 will reach it , no holes to bore , no
wires to change, and the rig can be returned
to stock condition for trade or resale in
about 30 seconds flat.

. ..K 7JV Z

CLOSED

sw

OPEN

72 22 .24 .26

~WIWI...lI...l...lI.l.I .L1 f'...l1..LL1' 1 I f- I I I I 1.L1.1..J...11 IJ II

7J2~ 7150 7.115 72

2.

I I I I "I" !
7.225

73

'1-
7.240

Fig. 2. New calibra tion scheme af ter modification.
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The CALlBOOK is • vital part of every amateur
radio station. Over 285.000 listings in the US
CALlBOOK and nearly 200,000 in the OX Edl·
tion make these two volumes an Indispensable
reference. Not only do the CALLBOOKS list
QTH's. but they also have page after page of
valuable charts, tables and maps all designed
to make your operating more efficient and
more fun.
To make these volumes even more valuable
special service editions are issued each 3
months, but only to owners of the 1973 CALL
BOOKS, which give complete cumulative up
dated inf ormation for the 1973 CALlBOOKS.

•
's

1973
Callbook
~~t;me

There will never be a better time to get your
1973 CALLBOOKS. Here are the brand new
1973 editions - Don't delay, the next editions
are still 12 months away.
Get your copies today and you will enjoy the
latest edition for the next twelve months. Put
it off and only you will be the loser.

US CALLBOOK OX CALLBOOK
(less service editions) (less service editions)

Just $8.95 Just $6.95
US CALLBOOK OX CALLBOOK

(with service editions) (w it h service editions)
$14.95 $11.45

Mail orders add SO¢ per CALLBOOK post.ge
and handling.

See your favorite d.aler or send today to:

fOil RADI OAMATEUR 116 k
'H1l11"~£.£. Jtca DO INC
1l1l~t\Ull£. o.pt. B 925 Sherwood Drive

Lake Bluff. III. 60044
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EXPEDITION <?ROUND THE,

WORLD. Re~ote places:
Galapagos" .,.PJtCaKlJ.y. Easter,
Tahiti, FW;JitiCfBj)j Yacht.

expenses .;.:~,>:'

.::::::::::: :::: ~:: :~: :: ::::::: :: :::.': ,'. -:': ~~~~
.' ',} -:: : : :~) ::-:::?: ;: : :.:-:::>::::/ :::
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Write YANKEE TRADER,
P. O. Box 120, Dept. RW_,
Miami Beach, Florida ·33139

SHIPMATES SOUG HT FOA ' AO UNO THE WOA L D EXPEDITION

" Y A NK EE TRAD ER" 180 toot, 1100 steel hu lled vessel, formerly well known for Coast
Gua rd research, is now being ref itted and air-conditioned in M iam i by Capta in M ike Burke
o f Windjam mer Cruises' fame . The yacht has traveled to t he seven seas, and will o nce again
embark on a p leasure seek ing adventure around t he world begi nning on January 15, 1973
fo r a n ine mo nth cruise foll owing the trade winds in southern waters. Shi pmates who will
share in the adventure a nd expenses are presently sought for the voyage whic h will feature
the barefoo ted informality traditional to Windjammer Cruises. She will visit famous, t ropical
island ports of call such as Galapagos, Easter Isla nd, Tahiti, Ba li, Madagascar, Marti niq ue .
The group will explore, skin dive, sigh tsee , take photographs, o r just loaf in luxury yachting
st y le known only to a few millionaires - and they 'll do it at the unheard of rate of $ 18 a
day . Fo r deta ils and applications for the ' ro und the world voyage, as well as the shorter 10
day Ca ribbean cruises, contact Captain Mike Burke, Windjammer Cruises, P.O. Bo x 120,
Miami Beach, Florida 33139.



Joe Burnett W3GHZ/0
941 0 Fir Drive
Thorn ton CO 80229

HAL..-

N

T hen ou r repea te r gro up decid ed to
add a CW identifier, we orde red a

model 10-1 from HAL Devices. After it was
received , our technical staff put it through a
series of tests. We discovered th at its ope ra
tion wasn ' t quite what we'd had in mind . It
ident ified on caU-up, but was not designed
to ide ntify again unless another repea ter
call-up occurred after a "guard" period of 22
or more seconds followi ng the first call-up.
With the identifier timer se t for the three
min ute interval , the next ID then occurred 2
min utes 50 seconds afte r the first ID. This
seq uence was not su itable for a " rag-chew"
machin e with a five minute timer, so we
decid ed to modify th e lD-1. This would
disable the 22 second "gua rd" feature to
allow identification at each call-u p, and the n
identify again 2 minutes 50 seconds later if
the repeater was still in use. We felt that no
identification was necessary when the re
pea te r was not transmitt ing. The modifica
tion would be engineered so as to make
ma xim um use of exis ting compone nts with a
min imum of circuit cha nges.

10-1 Circuit Operation

An exa minat ion of the circuit diagram of
the ID~I reveals tha t the unit actua lly
co nsists of two sec tions: a timer sec tio n and
an ide ntifier section. In order to actuate the
identifier section, a call-up input must have
been received, and the timer must have
cycled through . While the ide nt ification is
occurring, the timing circu it is inhibited.
After the identification is comp lete, the ID
sec tion sends a RUN signal to the tim er
sec tion to allow it to operate again. The
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"gua rd" feature is the result of the timer
section sett ing a fl ip-flo p at the end of 22
seconds. Since thi s flip-fl op is designed to
clear when a call -u p input is received , it must
be se t before th e input can make it clear.
Any input during this "guard" period will be
ignored. The purpose of clearing the flip-flop
is to provide a toggle signal to the next
flip-fl o p to establish a partial enable for
another CW ide ntifica tion. The ide nt ifica
tion will occur after the timer cycles

Modification

We decided to modify the ID-I to allow
th e identifier section to be actuated inde pe n
dently o f th e t imer, but to allo w the timer
to cycle whil e th e repeate r was in use. By
cycling the timer, an identifica tion could be
made to occur 2 minutes 50 seconds af te r
the initial identification, provided the time r
was sta rted from zero at each call-up. To
start the timer from zero, it must be reset
after each use. This is done by applying a
signal to th e "CLEAR" inp uts of the flip
flo ps which make up th e timer section.

Since the 10-1 is on a printed circuit
board, [h e actual modi fication requires some
care. Probably the best way to do it is to
open the " runs" be tween co mpone nts and
install wires to th e new points. T he runs can
be opened with a sharp inst rument such as a
knife point. H is not necessary to remove the
entire run, just to open it at some point. The
new connec tions are mad e with lengths of
sma II hook-u p wire. Additionally , two "0 R"
gates mus t be construc ted and installed
adjacent to th e circuit board . Each gate is
mad e up of two diodes and a resistor, and

73 MAGAZ IN E



u

NEW450MHz
MOS FET PRE-AMP

AMATEUR WHOLESALE ELECTRON ICS
8811S.W. 1."9 r~~. M..". , f 133156

thY' {JI)5) 233-3631
N'glm-WHtmdJ (J05) 666-1341

LlMtTED OFFER
NEW R·390 A /URR • . • .$1395

T he fi nest mili tary d igital receiver availab le. .5
t o 3 2 M h z unused. I n t he orieina t p ac k age w ith
m an ual. cccessortes, and sp a re parts.
Guaranteed. "',0.8 , N _J.

HF 450

WIRED
29 ~

A !<eq ""ncy C'"m'''' w"h • ,..,~ 01 1 kH, '0 6 0 MH, (0' 13)- 160 MH,...,...u_ w,rt> D'" [),y, ... , 160 con.... ' ... I. W" h . , ....I,,"on 01 1 k l"" Of 1 H' (." ....
or 1 , \lo' l~ ,,,,,.,1 II CO" bo epoor.t <d on M hoo AI; 00 DC, ...th <:ompI.~"".,~

OfDtoet"", Plu•• ".boh'~~....,rot. of 1 p.., ' on 100 '_k And ,........<lIo ..... , " •
...... 1-· dooop by 1 'hog/>'

(130-160 MH. with oplion81eonYll rte r)

on1Y'1"

11/ voltdge g.H Il W t!!~t C.¢U'.! 1,Jb d( IJ to 15 volt l !l.C.
" Qwe .~i.;lWle 0 t"p...c.a ll./j 4. 5db. SUfl<! \ lC \ C 'l0~ ~,,"oJa(4 '

t ..O<1 I-'t 'lSo'lJ'la<1 ce a...d !J "~a tt \ J;f...aM<C \<lngt than b.., ,,,,lon
0\ HHglt-gate HT 'L G\tdU'J uJucu )PUHO<U , epc<1 ~ t~

..... F'~ \ cce( lIe\ ). 6a.cJ;: ·tl"ba.cJ;: d<oJu p\ otect "-'tcll gate,
11<,,:, wlott4at\ o1laed ~f pllI<'I' 'l :l;1<>I. ~F )it<.eld.....g 0 6 ..... 
put ;1...d out put CH CU.. t Cot bo th H du o~ PC bOo1 'ld . GI '
dpC t,l gLan co c,..... t bc,nd ;I.U l Ol"t\ RF lea!:.cye t ;1lVI oti, .
« lIo,ndL Silllc , plated ~ O 'l ;ly" "F c"",d'I.l:U>lct . '14t 
ed " CA t ;jpt conOlteto 'U . UnU COl'll! ) c(JfJtp l t lt .•·<.ti, d.l
"OOWIti>t9 :za 'l4.oau . Rf J ""'~\ iVlJ det.J. i l t.d outtucti".u .
va 'l ~ua1 )o1tuio1Ct..OOl 9= 't4I\ t t t o ~ (,.lu u e ilf'ptiu.

SCAN - 2

Ot~igntd t o plug <~o

lin Clt.fAlAOIg a t.<'l:l C;I 

amlu ~C4n... t'l . ~o maJ'
n modi.\<C4,uOn. Un<t
h.u )ta'ld, bad. Statu , e
~ O'l Ob6eJI IIUtg c!lan...a

~ not "n ~e.
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• PRIC'[S IvrWDE SIIJPPIVG

Topeka FM Communications
1313 E.IB Terr.lond Electronics
Topeka, Kansas B B B 0 7

TOOLS
HARD- tO-fiND PRECISION tOOLS

Lists mort tharl 1700 items-pliers , ~
tweezers , wire stnppces , V<leuum systems , .-
rel.ly tools. optie.ll equtpneru , tool kits
<lod cases , Al so includes four p,lqes of
use ful "loCI I TipsM to .l id in tool se lec tion.

Superb p<ec,,, on QUilhty ill LESS THAN KIT PRICES_ Call 01

_ ',e for hleralu... . r\d rr.ode ,n 0' our !.QW....!NTRQOUCTO RV PRICE .
L'fEAIl..WAHJlAJ>l.

Digipet-60
Frequency
Counter
1KHz-60 MHz

l\1 ILIT AR Y E LECTRON ICS C O RP.
7 6 Bro o ksi d e Drive Up per Saddle River, N .J . 07458

(20 1) 3 2 7-7640

•

'''4, •
1"'13 4

1"'134

l~~

1. 2 1( t i l(

r. r.

Fig. 1. HAL I D-l Modification - OR gates.
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both ga tes can be mounted on a single
terminal strip (see Fig. 1).

The " runs" to be opened are : to Ie # 4 ,
pins 2 & 3 ; to IC #8 , pins 2 & 3 (p ins 6 & 7
must still go to ground); to fC # 1I , pin 5 ; to
IC # 13, pins 9 and 12; to IC # 14 , pins 5 &
9 ; IC # 14, pin 2 to pin 3; to IC # 15 , pins 2
& 3 ; to IC # 16, p ins 2 & 3.
Hook-up wi re connections :

"O R" gate Z2 - o u tput to IC # 11, pin 5 ;
single inpu t to IC # 13, pin 12 ; Z I and Z2
com mon input to Ie # 13, pin 9.

Connect the " run" that previously went
to IC # 14 pin 9 to IC # 14 pin 8.

Connect a Jumper from fC # 14 pin 8 to
IC # 14 pin 2.

Connec t <I jumper from Ie # 14 pill 5 to
IC # 16, pin 12.

" O R" gate Z I - o ut pu t to IC #4 , pins 2
& 3 ; single input to IC # 14, pin 9 .

Also connec t IC # 14 pin 9 to : Ie #8, pi ns
2 & 3 (pins 6 & 7 still to ground) ; IC #15 ,
pins 2 & 3 ; a nd IC # 16, pins 2 & 3 .

Remo ve the .00 I j.lF capacito r from the
ACTIVATE input li ne , and re place it with a
47S2 resisto r .
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OR GATES
2 1 + 22

8, PIN5 283
I!I. PINS 2 8 3
16, PII'jS 2 8 3

STOP TO
PIN5 283

I , PINS 9, 10 8 II
ROUGH A .001 "F

I TOR )

., , ,
"

TQ '"'0vee- T
'-' , 14 ' 0

' 0

'" ftC'50
"A

~
", I .!!.

."
L....! T I3

I~ KC , 0

J, " T IMER
a NO.4 ,

."

'"
2. 2 K

.O\~I
, ,

"
"/

>-l, e T 13
4 .7K

I~ KC'O
I'

r.

, START

-" I~ • II
,

TO NO.,
'", IT 14 "'".,.,

3 "' CO Cvoce
I'

FROM NO. I!I, P IN I

" ,
FROM NO. I!I , PIN 6

FRQfol NO, ! !I , P I'" 14
e NO 16, PINS I 8 12

Fig. 2. HAL 1D·l m odificat ion.

Condit io ns: IC # 13 pin 9 high : IC # 13
pin 12 low; IC # 14 pin 8 low ; IC # 14 pin 9
high; IC # 14 pin 1210w.

The high from IC # 14 pin 9 has reset the
timer to zero. At repeater call-up, Ie # 14
pin 8 goes high, and pin 9 goes low. Ie # 11,
pins 4 and 5 are now both high, causing a
low to be felt at IC # 1I pin 6, start ing the
identification. The high fro m IC # 14 pin 8 is
also felt at fC # 14 pin 2, which releases the
flip-fl op fo r o pera tion when a toggle signa l is
received. The timer is still inhibited th rough
"O R" gate Z I because of Ie # 13 pin 9 be ing
high . At th e end of the identific atio n , the
RUN signal goes lo w, clearing bo th flip-flops
on IC # 13. This releases the timer and
inhibits the input to IC # 1I pin 5. If the
call-up was sho rt (such as if someone keyed
up the repeater to hear the identifier), the
ACTIVATE lin e has go ne high because the
input is no longer present. Approximately
three seconds after the RUN signal goes low ,
IC # 14 pin 5 receives a toggle signal from IC
# 16 pin 12. This makes IC # 14 pin 9 go
high, sto pping the tim er. When IC # 14 pin 9
goes high, pin 8 goes low, and IC # 13 pin I
receives a toggle signal. This causes IC .:t13
ptn 12 to go high , preparing IC # 1 I to

respond to the ne xt ACTIVATE in put, and
resetting IC #4 to zero through "O R" gate
ZI.

If the repeater call-up results in the use of
the repeater , the ACTIVATE line will re
main low, holding IC # 14 pin 8 high and pin
9 low, allowin g the timer to cycle. One
minute 25 seconds afte r the ID at ca ll -up, IC
# 14 pin 12 goes high as a result o f the toggle
signal fro m lC # 15 pin II. If the repeater is
sti ll in use 2 minut es 50 seconds afte r the
initial 10, Ie # 14 pin 12 goes low again
bec ause o f a second toggle from IC # 15 pin
I I. This provides a toggle signa l to IC # 13
pin 5, ma king IC # 13 pin 9 high and causi ng
a second identi fi cat ion to occur. The fli p
flops in IC # 13 are then reset by the RU N
signal, preparing the 10-1 for ano t he r CW
identification after 2 minutes 50 seconds.,

This modificat ion has been described in
some detail in the hope that other repeater
groups might benefit from the work of the
W~JGL repeater technical staff. When you
come to Denver, bring a set of crys ta ls for
0 7/67 with you. Ours is an open machine,
and we welcome visitors. We may not be
number one yet , but we 're trying harder!

.. .W3GIIZ/0
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WALLER ELECTRONICS
TEST EQUIPMENT SALES

P.O. Box 9913, Chevy Chase, Md. 20015
Telephone 301-652-0996

, . '~<Q><Q-'0"'0"..q..q'0"'0"..././..q..q..q.,q'0"...q'0""<7>.q..q '<Q>~

!
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§
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CALL OR WRITE WALLER NOW

NOW BRUTE FORCE IN A 12V BENCH SUPPLV - THE WALLER 60 AMP 12
VOLT SUPPL Vi
A bench power supply for mobile equipment. Th is brute of a supply will run a
mo bile rig and even an amplif ier from 110V ac . The output is a nominal 12V de at
50 amps and is usable to a full 60 with a slight ly lowe r output vol ta ge. The heart of
this supply is a co nstant vo ltage transformer rated at a co nstant output of 60 amps.
The su pp ly features built in voltage and current meter ing. The Wa ller 12 volt 60
amp supply is only ' " S100 in kit form or S125 wired.

Th e " T ES CQ-PAO" h as n o
tu ned co ils t o go o ff t-eaoenc v.
n o tuning n ecessar y o r evan t here!
Il "S all in o n e " B lac k Box I.C."
ready t o go . The " T ESCQ-PAO"
h as a 1 secon d h o ld -up f or your
t ra nsmitt e r, comp lete P .T .T .
ope ra tio n, available with dual
au d io o u t p ut leve ls , 1 2 o r 16 tone
comb in at io n s.

KIT S29 .95 $ 34.95 Wired
( A d d $1.00 for 16 t one ver si o n)
($ 2. 0 0 for d ua l ou tpu t versio n)

Portable Tune Up Meter with cab les to plug into Moto rola, Link, G E. Standard, e tc .
This unit gives you the meter functions of th e rad io being tested. It a lso opera tes as
a portable de voltmeter with the following full scale ranges: 1.5,5, 15, 50. 150.
500, 1 KV with a special 3 volt range for GE Progress Line eq uipme nt. The UT·'
can be set zero center for discrimi nator readings. Also featur ed in the UT· l is a field
stre ngth meter. Place your order now. Kit form $42.50. Wired S49.95. Extra cables
of your choice (specify rig) $4.00 ea.
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Bernard Harris , Jr . K4PRT
P.O. Box 177
Fork Union VA 23055

POLAROID PRINT

COPIER FOR SSTV

H aving been on SSTV for a little over
one year now and using the Robot

SSTV equip me nt I have found that at tim es
I desired a quick way to write calls, focus on
pictures, etc ., without having to use the
magnet ic letters that I have . I wanted some
thing that I co uld insert a small card or
picture in and then focu s the Robot camera
on for transmission o f pictures. Such a
device would have it s own ligh t source so
that exte rnal lighting would not be required
and it would also have its own lens so that
close-up lens for the Robot camera would
not be required .

Before going to the drawing board and
work ben ch to build suc h a device, I decided
to look aro und the shack to see if I had
anything I could modify that would meet

Polaroid Prin t Copier betore modification sh owing
the door th at must be removed bef ore copier can
be use d for SSTV. N o tice th e 2 nuts just below the
lens - th ese are to be removed along with the pin
that holds copier door to the body .
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my requirements . For severa l years I have
had a Polaroid Print Co pier , Model 230,
which was used with the old Model 80
Polaroid cameras to make copies of Polaroid
prints. The copier has its own light source
and its own lens. The only problem that I
could see with using the copier as it was
originally designed was that it had a large
door (see photo) that must be removed in
order that the Robot camera could be placed
close to the copier to foc us the Robot
camera on the picture o r writing that I
wanted to be transmitted .

It is a sim ple matter to remove the door,
which also has the lens attached to it. All
that is required is the removal of the two
nuts that hold the lens fram e to the door
and the removal of the pin that hinges the

Close-up of PO/qTQid Print Copier showing lens, the
2 nuts that must be removed, and door hinge (pin
must be removed ).
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Polaroid Print Copier after door was removed.
Notice the two nuts on lens door - these are
removed - merely sh own here to indicate the ones
that were removed. Lens door is glued back in
place.

door to the body of the Polaroid Copier.
With this done, you will now find it neces
sary to put the lens back, but this time
without the door. Put a small amount of
glue around the lens frame and place back
on the Copier. The Polaro id Copier is now
read y to be used with SST V.

To use the Robo t SSTV came ra with the
Model 230 Polaroid Copier first set the
Robot lens to infinity and place the lens of
the camera to: the lens of the Copier as
shown. Place a picture or small card in the
Copier, turn on the light in the Copier,
adjust lens opening of the Robo t camera fo r
the amount of light needed , and you are
ready to transmit SSTV pictures. Some

Robot SSTV camera and Polaroid Print Copier
being used to transmit SSTV pic tures.

JANUARY 1973

Picture made using the Polaroid Print Copier for
SSTV.

experimenting wi ll be required to see just
how much writing can be used and the size
o f the picture that you can use , but th is can
be determined without much difficulty .

Picture that was used to make transmn prcture
using copier. Notice that in previous photograph
only th e h ead was actually transmitted.

As for acquiring o ne of the Polaroid Print
Copie rs - Model 230 - it should not be too
difficult. The copiers can not be used with
the newer Polaroid cameras, and this pa r ticu
lar model was designed to be used wit h the
Model 80 Polaroid camera. It is my under
standing tha t there are not many of the
Mod el 80 came ras being used as it is rather
hard to acquire film s. The o riginal cost of
the Model 230 copier was about $29.95 . It is
suggested that if o ne of the copie rs is desired
tha t you co ntact some of the large photo
graphic dealers.

.. . K4PRT
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SUPER

*
$349

*
DIGIPET 601160

UO t' S the ul/iJrduhle professional
grade counte } 'OII '~t' been waiting [or,
10 /flO mh z for JIHI $]'}9.00 complete
with seater'
..1 /1.1 luok a/these [eatu res .. _.

- Eq u lv. 8 d lg'l d Isp lay .....' th 5 d og.! readout
and d Isp la y sTorage

- Overf lo w IndICator
- e " lrem ely COmpacT

i 6.7' XJ .6"X7.0'" as mOlMl abO\ll' , w ,th
scaler, 4 .5 1 ~

- BOlh AC and DC operation (8 walls)
-c xter stab ility : 1 pt. ,n 106/ owek
- Resolu t Ion: 1 Hz, Sens. 50 m V
- lu ll 1 year U,S . wa rran ty
-engi neered & construc ted 10. the peotes -

sional,

O,J.., this SLIrt UF rtu. 1R T
("Uli n t e r .'''U W, end \t'j' \,",1/ 1/111' If to

\ '<111 rmmcdiat rlv fu t OIl ' " ," 11 '11 .1<' / .

It 'l 1""11'.\ In'
I I/ Sf $3-1Y.OO.

6 .5 DB GAIN FDA $39.95 ! TH E BeST DB
GAIN fDA THE DOLLA R YOLr L L FINO .

7 ELEMENT VERTICAL COLLINE AR ,
COMPLETE WIT H RADIALS & COAX

- REPEA TER OR BASE USE
- LI GHT WEIGHT. YET R U GGE D
- H ER E' S THE GAIN YO U NEE D WITH·

O U T HAVING TO SWI NG TH E BEAM
EVERY 5 SECONO S,

- LOW SWR WITH GA MM A MATCH
- FOR ONLY 539 .9 5, TH IS JUST CAN'T

BE BEAT'

SUPER GAIN Antenna $39.50
by
Antenna Engineering

Fur mobile use, order tile stainless
steel mobile whip. with l'ODX , for J DB
gam . . underpriced at S 16. liS

(A ll of the above ovaitabte
fur f.10-160, 220. 450 Mill )

ORDER ONE EACH OF T HESE BEST
BUY ANTENNAS TODAY!

P,S. We also carry th e co m p lete
line of ST AND A R D FAt GEA R .
I N STOC K. i ncl udin g th e 14 6A .

Phone III or .1/,IId i ll you r order taday,

$269.50
INDUE
IC·20

S1".1rr OF TIll:' ART 2
FM .ISOVE ..

W Il I '11 .1'011 KO {.VOUf:,
, , .you u,,' gOUlK First ruMII

' d ill Iht' trend se ner ji,r ;] lIIt'll'r
F ,I/

.-l lou Ji <It Ih t' {C-::U [or { l il t 52ft9.5/1
Try t o maldl these j i'a l lf r ef wtth any
other "I! . . . . . . . . .. . ...

- 12 ch ann~l ~ 10 l< ta l5 supplied. ,nd,v,d ual
I"""ak lng o n aU 12 T80 R channels

- balle . y savlOg h Igh O. low poweL 1 O.
l ()+_lts ..

- plug·,n. shleld ed. modual const . ue toon.
- ho t ' CV' . .. le ss than .4 uVt20 db
~ bu il t In flO al p ro tec l lon CirCUI t
- bud t In a ltem 3to r wh ine f,lter
~ h l!l ie 311 1ed cavity .esonato.s
-r nc.se cancell"g mI ke & mbl moun t .ne.
- each fig thorough ly checked p rior to

sh ipment
- sha. p ap pea. ance lvou. .... Ie will lave It I

*
$349.50
Inoue
'C·21

Or the , . , IC·2 1 , .• Base or Mo bile .
Sirmtar t o the lC':ZO but WIth many
add,uonal fealures . Includ ,"g .
- 24 channels .. .. .T8oR fa. JUS! $349. 50
- b u ,lt In AC & DC supply
- SWR- " S" & O,sc"m inator metl"fS

cenbratcr & RIT ",eluded
- mIC. ga lO a nd l<mit peakoog contro ls

WI dol' Wl1rrl1111 1" 11// '. (rt'plU l 'ellll'lIf
p l1nJ tn Hod. i l/{:. 11I<111.1' X l a / [ req. (a $3.50 )

tnoue, Ih t' unbea rable I'ig fIJI' pajur'
IIIUnee. <l1' ()t'I1I'U1/1't: • I"/JIl .\ /I' ll f / 101/, en-
ginrcring und retsotntnv .Ul li. Ihl'
KU ~ who u wns 0111'.
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NHE COMMUNICATIONS

Call 206·747·8421 . or Write to 80b Brunkow
15112 S.E. 44TH BEL LEVUE, WA. 98006

e Write to us fOT the most competitive package price in the West.
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Chuck Hines K6 QKL
86 15 Idel wood Dr. SW
Tacoma WA 98498

THE FERROUS WHEEL
CW PUMP

U nless tradition has grasped you by the
throat or your co ncern for CW is

limited by your gag retlex , yo u have a more
than passing interest in the use o f electronic
keyers. They d on't see m to inspire the so rt
of affec tio n one feels to ward a good receiver
of faithful beam. St ill, the keyer invokes the
fascin ation o f any good gadget. Push a
button , turn a knob , and watch the th ing go
all by itself. T he integra ted circuit with it s
micro gates and flip-f lo ps has made the
keyer att rac tive to the amate ur. The prob
lem is most ly in what one uses to key the
keyer.

Three sta tes are selected by that device :
do ts, dashes, or nothing. Most key s are
mechanical variations of the o ld st raigh t key .
A " paddle" is mounted so that motion o r
co mpressio n cause physica l contact which in
turn allo ws elect rical conduction . A lo t of
silver and gold pla ting goes on those co ntac ts
in o rde r to reduce their swit ching resistan ce.
Even so , intermittent or unre liab le ke ying is
a frequent result . Keys o f varying q ua lit y
and relia bil it y a re co mmercially avai lable.
Flip th rough the ads. Note the swell prices

JANUARY 1973

o n those joules. Eigh teen to twenty-six
bucks is abou t all you can get them to take
fo r a key . Motivat ed by the usua l theological
conviction that money should remain in my
wallet , I set ou t to build my o wn. The
ferrous wheel CW pump was the result , and
its construction is recou nted here fo r your
co nve nie nce and con tinued so lvency .

The first problem is to get a reliab le , low
resistance switch. T hat has to be mighty lo w
because the magnitude o f the cu rre nts being
switched is inordinately sma ll when co m
pared wit h the stuff we 're use d to switchi ng
around the shack . The magnetic reed switch
has the admirable qualities requ ired for the
job. Hermetically sealed, able to cycle in a
millisecond and handle up to an ampere,
works in any position - and has a contac t
resistance in the o rder of 50 milliohms.
Since the gadget is sealed, we won 't have to
worry about the co ntacts oxid izing and
increasing in resis ta nce, or dirt or st ray fur
fro m the cat gett ing inside . The switch
co nfiguratio n is sketched in F ig. I . Just two
pieces of overlapping metal mou nted in a
glass cylinder. T he switch is norma lly open,
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Fig. 1. Traditional reed switch configuration - two
pieces of overlapping metal in a glass cylinder
activated by bar magnet.

and it is closed by moving a magnetic fie ld
into proximit y to t he middle o f the cylinder.
Reed switches come in d ifferent sizes and
cost $ 1 o r less. The reed switch has an
imperfection, though . In Fig . I a bar magnet
is brought up to the switch, and the switch
closes at the distance indicated . As the
magnet is withdrawn fro m t hat point the
switch doesn't immedia tely open, however.
The magnet has to be removed to t he second
positi on shown before the switch o pens.
This is in convenient behavior. Clearly a key
wouldn't function in an o rde rly fashion just
by sloshing a bar magnet around in proxi
mity to a pair of reed switches. Pity .

A solu tion was found in a doughnut
shaped magnet. I'm call ing th is doughnut
shaped magnet a ferrous wh eel in o rder to
make sure you or so meone else doesn 't
co nfuse it with the ferri te to ro lds upon
whic h su ndry tra nsfo rmers are wound. The
ferrous wheel is a genuine magnet. It has t wo
poles. Two of them placed close together
will either att rac t o r repel o ne another 
depend ing upon how they are orie nted at
the moment. The field of a fe rrous wh eel is
qui te different fro m t hat of a bar magnet ,
and y ou may e njoy sprinkling some iron
fili ngs on a sheet o f paper and examining
that field ...

Now tak e a look at F ig. 2. A fe rrous
wh eel is slowly moved wit h respect to a reed
switch extende d through the " hole o f t he
doughnut." As t he switch firs t enters the
hole , the reeds close and then open again.
This is no t the switching region we want to
use. Continue un til the ferrous wheel ap
proaches the ce nte r of th e switch. You 'll
hear it click closed . With the switch ce nte red
in the wheel move one or the o ther and
measure the tota l travel of the wheel neces-
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REED SWITCH..,
' ~ERRDUS WHEEL'
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Fig. 2. Reed switch activated by "ferrous wheel "
magnet.

sary to allow the switch to ope n again . This
distan ce is going to vary with the st rengt h o f
the par ticular magnet involved, its sha pe,
and t he inside diameter of the hole. The
min imum travel requi red on the wh eels I
used is three thirty-seconds of an inch.
That's hardly the most sensitive switching
device to be produced by contempora ry
primate technology. Still, it funct ions very
nicely when configured as a pump.

There are a number of possible ways to
configure a switch usabl e fo r keying pur
poses. For th e preservation of sy mmet ry I
built the ferrous wheel CW pump pretty
much as you see it lurk ing in Fig. 3. Now, if
you bought your last key in 1927 , and have
had it anc hored to t he desk top with three
wood screws ever since, th is ma y ta ke so me
gett ing used to . Don't rush it. Sit back a nd
gla re a nd let your stomac h settle. The key
begin s wit h a pair of bearings mounted in a
bearing block of so me sort. A shaft ex te nds
through t hose bearings, and non-rad ial mo
tion is prevented by a pa ir of keepers
mounted on the shaft. At t he near end o f
the sha ft a kno b is mounted . The far end of
the sha ft is fastened to the middle o f a mast ,
and a ferrous wheel is mounted at both ends
of that mast. Stand-offs are placed o n t he
baseplate and one lead of a reed switch is
solde re d to each sta nd-o ff leaving the free
end o f th e reed switch to extend vertically
th rough a fe rrous wh eel. When force is
a ppl ied to the knob, torque is p laced on the
mast , moving a ferrous wheel down over a
reed switch causing t he contac ts to close. To
allow the bar to re t urn to its o riginal
po sit ion when force is removed fro m the
knob, th e repelling field of two oppositely
polarize d ferrous wheels is used . Since the
forces bala nce on each side , t hey act much
as two springs. Keying t he pump unba lances
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Fig. 3. Configuration of K 6QKL's ferrous wheel
CW pump.

long sensitivity is increased but there is a
te ndency to mechanical oscillat ion. Co lor
code your wheels wi th a dab of paint so you
ca n recognize thei r north a nd sout h poles.
Moun t the wheels with the polarity orienta
tion shown in Fig. 3. Like poles must be
adjacent to one another. Put the properly
polarized bo tt om wheels over the stand-offs
a nd so lder t he reeds in place. The gap
betwee n t he top and t he bottom wheels is,
again , a matter of taste . Mine ended up
about 10 /32 in. apart.

Adjustment from this point on is a matter
of pid dli ng wit h spacing a nd balance and is
most easily done by moving the ree ds or
bottom wheels u p a nd down. When the mast
is balanced both switches should be open.
Pressure o n the knob should close the switch
with litt le movement. Equal pressures should
close each switch. If t he force required on
the knob is too high , increase the gap on
both sides be tween t he wheels a nd their
repellers . Be quite sure the repellers are
mounted low enough so that they don' t
ca use the reeds to close .

The ferrous wheel CW pump in the
picture was built to see if an idea would
work, a nd it d id. Having established that,
there is no reason yours should be so
barbaric in appeara nce. With about five
minutes' reflection you should come up with
at least two other possible configurations of
such a key, using essentia lly t he same switch

ing method b ut a different mechanical
a rrangement , construction tech nique, and
materials. Try t hem. This is inexpensive
ground to dabble in , a nd it is always
reward ing to build some thing in a di ffe rent
fashion a nd discover t hat it works.

. .K6QKL

(
the fo rces bet ween the opposing magnets.
Releasing finger pressure allows the ma st to
return (0 it s static , balanced cond ition.

Cons truc tio n

The picture should answer most of your
questions. For the most part the key is
constructed of certified rubble and litter left
on t he base me nt floo r from old projects.
The base is a piece of fiberboard; the bearing
block . two pieces of plastic bolted together
a nd glued to the base . The mast and lower
wheel supports are Ih in. balsa wood. T he
magne ts used are from th e toy counter of
the lo cal hardware store. come four to a
pack, and are called "Magic Rings." There is
nothing particular or special about them ; use
the lightest , strongest o nes you can find. The
reed switches used are GE-X7 packs available
in the General Electric Experimenter line.
(Very small reed switches a re mounted in
the reed relays available fro m Poly-Pales.
There are fou r reeds inside t he coil winding,
each % in. long, and they should be removed
with grea t care if you pla n to use them in
this a pplica tio n.) The mo st reason able
so urce of bearings is surplus. You need two
that will fit available shaft material. They
usually fi t tightly on the shaft, a nd t he shaft
must be carefully deburred aft er cutt ing.
The shaft must turn freely in the bearings,
and keepers a re needed to keep the shaft
from sliding o ut of t he bearings. The pump
is a cu t-and-try affair a nd measurements are
after t he fac t. T he balsa mast is notched and
the wheels glued in place with airplane glue.
Wheel spacing is 7 in . cen ter to center. Use
what you like. If the mast is too sho rt you'll
lose mechanical advantage - and if it is to o

What K6QKL 's ferrous wheel Jooked like when it
was done. A U th is beauty and it works, to . . .
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· . . NEW PRODUCTS - continued

The output circuit features a band
switch with 20A silver contacts
switc hing a heavily silver plated coil.
A vacu um variable is used for plate
tuning. T/ R switching is fast and
quiet - full break-In is a panel selec
ted function - through the use of
vacuum relays.

If you are seriously in the market
fo r a fine linear, write Payne Radio,
Box 525, Springfield TN 37172.

LOW LOSS COA XI AL CABLE

Blonder-Tongue has developed a
new line of coax cables for cable
te levision networks. Twe lve new types
are available including RG·59, RG -6
and RG·l1. Their top-ot-the-nne
# 4B51 featues 12 gauge copper-clad
alum inum cente r conductor and alu
minum tape shield ing with 50% alumi
num braid . This particular cable has
an attenuation factor of only 1.6 dB
per 100 ft at 470 MHz! The RG-59
and RG ·11 types, while not perform
ing quite as 'Nell as the : 4B51, offer
improved loss characteristics over
regu lar foa m types. They could be
used to a high advantage where VHF
or UHF installations req uire long
lengths of cable. For more intc rma
tion write Blonder-Tongue Labora
tories, One Jake Brown Road, Old
Bridge NJ 08857.

CW FILTER

Autek Research has come out with
a new au dio fil ter that is going to be a
big help to Novices and serious CW
men alike. Their "G'Box" is self 
contained and affords variable audio
selectivity from approximately 2 kHz
down to 30 Hz by a simp le twist o f
the select ivity cont ro l. There is no
insertion loss and the output is high
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enough to drive headphones or an
external speaker amplifier.

This unit is a must fo r anyone using
an inexpe nsive receiver o r a sideba nd
transceiver in ou r crowded CW bands.
All you have to do to put it into
operation is to plug it into the head
phone jack of your receiver, plug your
headphones into its output plug, and
tu rn the selectivity control to the
desi red amount o f sharpness. This is
made possible by Aute k's use of a
t ransisto rized act ive filter that passes
tones near the design frequency of
800 Hz and rejects all others (namely
all that ORM right next to that weak
signal you are t rying to copy) . The
circuit is powered by an internal 9V
battery and req uires no power from
your receiver.

When the O-Box arr ived at 73, I
tmrredtetelv rushed it downstairs to
the ham shack and connected it to our
Signal /One. Tuning to the 40 meter
Novice band/ t raffic-jam and adjusting
the selectivity cont rol back and forth
only affirmed my suspic ions . .. the
Signal/O ne has an awfu lly good receiv
er section all by itself! T he a -Box did,
however, act as a fine trimming selec
t ivity control ... it would be very
useful in contests and when condi
tions really get rou gh.

Aft er scrounging around a bit in the
back workshop, I came up with an old
ho me-brew receiver that someone had
packed away yean ago. Here was an
excellen t receiver with which to test
the a -Box . It had two i-f stages at
1700 kHz and the select ivity was
bound to be awf u l. It was. The situa
t ion in the 40 mete r Novice band was
so jumbled that only exceptionally
strong signals were readable. This was
going to be an acid test! I plugged in
the O-Box and turned the control to
maximum .. . what results! Each sig·
nat now occupied a tin y space in the
spectrum. I had to back off on the
select ivity control a bi t, fo r the recelv
er just wasn't stable enough to use all
that selectivity. Si!11als kept drifting
out of the 30 Hz "slot" and would
disappear. After adjusting things fo r a
good balance between selectivi ty and
ease in tuning, I went looking for
weak signa ls. I fou nd one that was
pe rfectly readable and, seemingly , all
alone. Was I ever wrong. Backing oH
on the a -Box control caused that
nicely readable signal to be clobbered
by strong QR M that was lurking just
out of the sharp bandpass. Being
suspicious, and just to prove to myse lf
that the QRM d idn't just appear at the
moment I tu rned the control, I turned
the selectivity slowly up again. Just as
slowly, the signal started climbing its
way out from under th e aRM and
became copyable again.

The variable select iv ity featu re of
the Q·Box is really a p lus if you have

had any experience with surplus
toroid filters . The toroid filters cou ld
be switched either fully in or ful ly
out. This caused problems if the de
sired signal was not tuned exactly on
the nose, for vou usually had to go
looking for the signa l allover again
once the filter was switched in. With
the Q-Box, the selectivity can be
applied gradually as the receiver
tuning is touched up to keep the
desired signa l cente red in the ever
narrowing bandpass. The select ivity
can also be tailored to the prevalent
band conditions. If max imum selec
t ivity is not needed, the control can
be adjusted to a medium that allows
good copy and effortless tu ning.

While not quite as good as a steep
skirted mech anical or crystal CW filter
insta lled at the i-f level of a rece iver,
this audio filter can make the big
difference between copy and no copy
during bad QRM . .. especially if you
don't have that expensive mechanical
filter. $17.95 from Autek Research,
Box 1494, Canoga Park CA 9 1304.

WIRELESS RECEIVER

No, this is not a grand announce
ment of the invent ion of radio. In
fact, the new receiver offered by
Lowcom Systems doesn 't make use of
radio waves at all. Operati ng on the
principal of simp le audio induction, it
enabl es anyone to set up a reliable
short range communicat ion system for
the home, shack, or even small busi
ness.

It works like this : A large audio
fi eld is gene rated. Th is is easily accom
plished by stringing a wire around the
area of proposed usage. The wire is
fed by the audio from a ham receiver
or PA amplifier and the vo lume is
ad justed unti l a comfortable signal
level is heard on the Lowcom unit. As
long as you stay wi thin the aud io field
you are in range. The larger the field,
the larger the range .

One use that can immediately be
thought of is repeater monitoring.
Since repeaters are usually monitored
continuously, every stray squelch-tail
and " QRZ" echoing through the
house just bri ngs the situation closer
and closer to divorce court. Why not
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Heath Company, world's largest
ma nufacture r of elect ronics, has
brought to market a new professional
solid-sta te SWL receiver, t he Heathkit
5 B-3 13. The unit covers 9 switch
selected shortwave beads between 3 .5
and 21 .8 MHz; receives SSB, CW, and
AM with professional performance. A
5 kHz AM crystal filter is supplied
with the kit, with separate SSB and
CW crystal filte rs available as optional
accesso ries . Ou tstanding stabili ty,
selectivity and sensit ivi ty are the reo
su lt of edvanced -deslqn all so lid-state
ci rcuitry including 19 transistors 
four of which are MOSF ET5; 11
oscillator crystals and one IC. Pre
asse mbled and ' aligned Heath LMO

450 MHz VAGI
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tor and bypass capacitor. If one of
these are found faulty. the un it can
quic kly substitute a yalue to confirm
the fac t by restoring operation.
Sounds easy? It is.

The Dynamic Serviset is manu
fac tured by Lee Electronic Labs, 88
Evans Street, Watertown MA 02 172.

Cush Craft has just introduced a
new 6 element rear mount 4 50 MHz
yagi for ama teur FM repeater opera
tion. It can be used for control lin ks
and stations for monitor applicat ions
and access to 450 MHz repeater s. It is
priced at $ 10.95 amateu r net and
exhi bits 10 dB gain. It has direct son
Reddi Match feed with built-in coax
fitti ng. The boom is 35" long and
overall we ight is 3 tbs . Model No.
A449-6 is available through all Cush
Craft d istributors. The anten na is also
avai lable fo r commercial service. Cush
Craft Com., 621 Hayward St.• Man
chester NH 03103.

SOLlD·STATE SWL RECEIVER

The Lee Labs Dvnaml c Serviset is
qu ite a li tt le piece o f equipment. It is
basically an rfl af signal tracer, but
with a horde of extra fea tures. Built
into it is the abil ity to test the prsence
of ac o r de voltage and substi tute
t hree different ranges o f resistance
and two ranges of capacitance. It can
also test the resistance of a particular
circuit and even determine the leakage
of a capacitor. The amazing thing
about th is device is its abi lity to make
fairl y accu rate checks on circuit con
dit ions without the need for ext ra
(expensive) equipment .

Because it is self contained, the Lee
Serviset makes troubleshoot ing really
easy . This is especially true when
work ing on ti ny prin ted ci rcuit
boards. The wo rk area d oesn 't have to
be cluttered with a tangled mess of
test leads comi ng from VOMs, rests
ranee substitution boxes and tran
sistor checkers because you can per
form au th ose functions with one
hand held unit. Fun ctions are se lected
by repositioning a single test load.

Suppose you have traced a signal in
a malfunctioning receiver up to, say,
the second i-f stage. but you lose it as
you go on to the next. By changing
the test lead position on th e Serviset
you are able to use it as a vol tme ter to
check the correspondi ng vo ltage levels
at diffe rent points at the i-f tu be or
transistor. If no voltage appears at the
plate. the Servtest can then be used to
check the cond it ion of the load rests-

PORTABLE TEST LAB

amateu r bands between 3 .5 MHz and
30 MHz. Features inclu de perrree
bil ity tuning, linear frequency reed
out, 9 MH z crysta l lattice i-f. pu lsed
crystal cal ib ra tor and low noise
MOSFET rf arrolttler and mixer.
Built -in regulated 115V ac power sup.
ply can easi ly be converted fo r 12V dc
operat ion. An accessory plug-in aud io
filter is available to narrow th e band
pass to 300 Hz fo r CW recept ion.

The Model 3 15 was designed for
the amateur who demands the exact
ing requirements for OX, traffic, con
test, net and general opera t ions, as
well as the beginner . Price is $229 .00.
Model 235 CW Filter is $ 14.9 5. For
further in forma t ion write to TEN·
TEC t nc. , Highway 411 t ast,
Seviervi lle TN 37862.

o....- ..

TE N·TEC Inc. has annou nced the
introduction of the Model 405 Linear
Ampli fier to their line of amateur
radio equipment. Completely so lid
state, the amplif ier delivers 50W of
power to the load in the freq uency
range of 3 .5 MH z to 30 MH z when
dri ven with less than 2W. Features
include broad band design, two panel
meters indicating rf power and stand
i n g wave rat io , exciter-actuated
cha ngeover relay with adjustable delay
time and 12V dc operat ion. Its small
size and light we ight ma ke the amp li ·
fier ideal for use in portable, mobi le,
marine and aircraft applications. The
price is $1 49.00 - ec power supply is
$49.00 . Write to TEN·TEe tnc.. High
way 411 East, Sevierville TN 37862
for further info rma tion.

TEN·TEC LINEAR

TEN·TEC RECEIVER

, L.I ...• I t: L:, Inc. has annou nced the
introduction of the Model 3 15 Com
mu nications Receiver to their line of
amateur radio eq uipment . Completely
so lid sta te, the receiver covers the

make everyone happy? Just string a
wire around the outside of your attic
and feed it with the aud io from your
FM rig ... plug the Lowcom earphone
in your ear ... and walk around
smi ling. Do the same whi le you are
waiting for the HF net to get started.
No need to turn the audio gain way
up while yo u are eating dinner. Just
liste n in on the Lowcom. No one will
know the difference unti l half way
between mashed potatoes and p ie
when you leap from your chair head
ing for the shack.

The unit is availa ble for $ 15.95 in
kit fo rm or $24.95 wired from
LOlIIICom Systems, 10727 Indian Head
Industrial e s«. St. Louis MQ 63132.

() . ()-. -

JANUARY 1973 137



ATTY ART
Here is an example that origi nated

with Don WA6PI R. Have any good
examples t hat you want to see in
these pages?
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tions in indust ria l electron ics incfud
ing telecommunications, television,
education, computers and perip herals,
and electron ic mai ntenance.

The PM3232 combines a number of
features that can often eliminate the
need for a more expensive. higher
bandwidth instrume nt when only one
or two indiv idual featu res, suc h as 2
mV sensit ivi ty across a wide band or
dc t riggering. are req uired for a partl
cuter application . In addition to being
a true dual beam instrument and
therefore having no possibility of
phase displacement between the two
t races, the PM3 232 also offers univer
sal triggeri ng fac il it ies includ ing au to
matic level, dc coupling, and au to
matic TV linelframe selection. Its
sensitivity is 2 mV/cm everywhere in
the 10 MHz bandwidth of the instru
me nt. The newly designed Philips
CRT has a large B x 10 cm screen and
excellent light output dervied from
the post-deflection acceleration sys
tem so that even low dutv -cvcte,
fast -sweep signals are displayed
clearly. Detailed information on the
PM3232 and on the enti re line of
Philips instrume nts available in the
U.S. may be obtained by writing to
Test & Measuring Instruments Inc.,
224 Duffy Avenue, Hicksville, N. Y.
71802.

-

DUAL·BEAM SCOPE

This new Philips instrument is
offered at approxirnatelv $900 as the
successor to the widely used Philips
PM3230 for a wide varie ty of aoouca-

" B" SERIES BASE
STATION COLLINEAR

The " B" Series antenna by Antenna
Engineering is a tr iple-skirted coll inear
antenna operat ing wi th a decoupting
ground plane . These are seven quarter
wavelengths, designed fo r vertical
polarization, and are available for all
amateur frequencies in the 146, 220
and 440 MHz bands. Unlike many
antennas of this type, the " B" Series
is at dc ground for positive lightn ing
protection, and the qamma -tvpe feed
is located on the radiating structure
for symmetrical current distribution.
This feed system will match 25 to 100
ohms for use wi th various transmls
sion lines and in phased-a rrays.

The supporti ng mast is heevv-wau
6061-T6 a luminum alloy, and the
radials are spring·tempered type 302
stai nless steel. A mounting receptacle
is provided for 'l-i nch NPT.nipe. The
unit is quite rugged fo r its light
we ight. Termination is by type BIU
coaxial cable. Prices range fro m
$39.95 for the 2 meter version to
$29.95 for the 3/4 meter version.
Contact Antenna Engineering Co..
trc., P. O. Box 19449, Indianapolis,
Indiana 46219.

offers good linear ity and highly stab le
tuning. Large d ial calibrated in 1 kHz
increments makes fo r easy tun ing. An
IC crystal calibrator provides markers
every 100 kHz or 25 kHz. Other
features are a transistor-regulated
power supply for stable vol tage to all
osc illators under varyi ng line and load
conditio ns; an rf attenueto r that
allows adjusting sensitivi ty fo r best
signal hand li ng; virtua lly backlash-free
d ial tu ning; modular plug-in circuit
boards plus read y-to-use wiring
harness for easy assembly; and special
ex tender boards for troubleshoot ing
even while set is operating. An 11 Mn
input VTVM, and an speaker or
headph ones, and an antenna are all
that are req uired fo r alignment.

Kit is mail-order priced at $339.95
F.O.B. Benton Harbor. For furth er
information, wri te Heath Company,
Benton Harbor, Michigan 49022.

" M" SERIES MOBILE
GAIN ANTENNA

The " M" Series antenna by Anten
na Engineering is a fu ll 5/B·wavelength
vertical whip with a bottom-load
matching transformer. It is designed
fo r vehicle-mounting in a 3/B·inch
hole. The adjustable th readed bushing
allows for either roof-mount ing or
through double-panels. The matching
transformer is encased in a fiberglass
sheath which is nearly indestruc table.
The whip is of liB- inch spring-temper
type 302 stainless steel; the coil t ip
unscrews to accept a chrome-plated
spring (optional at extra cost ) for
severe service applications.

This antenna is available for all
amateu r frequencies in the 146, 220
and 440 MHz bands. The "M" Series
antennas are at dc ground fo r d issi
pation of sta tic, and are supplied with
20 feet of type 5BA/U coax and UHF
connector. Prices range from $16.9 5
for the 2 meter version to $15.95 for
the 3/4 meter version. Contact Anten
na Engineering Ce., Inc., P.O. Box
19449, Indianapolis, Indiana 46219.
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Mike Peters W9GIIY
Scand inavia WI

As spokesperson for the 73
Women's Lib local chapter, I assure
you Wayne was labeled a Male Chauvi
nist Pig long, long before the No
vember cover.

However - in all fairness and be
cause he is our boss - I make the
point that the young lady willingly
posed for the bullshit, so what does
that make her?

And you know - most of you DO
like the covert

Ruthmary Davis
P.S. We don't know it is an excellent
magazine because we aren't hams, but
Wayne tells us i t is.

I am sure the Womens Liberation
Movement would d ub you a " ma le
chauvinist pig" as a resul t of your
November cover.

What disappoints me is that you
have an excellent magaz ine and you
rea lly do not need bu llshit like that to
se ll it; or is it possible that you rea lly
do not know how good your publi
cation is?

My lawyer will be in touch with
you. As you can see from the address,
I am in the Fo ll y Beach General
Hosp ita l with a hernia received trying
to get the November issue of 73 out
of its wrapper.

(Seriously, am glad you stayed
home awhile to mind the store.
November issue is great. Always
thought you could do it if you would
stop running all over creation &
attend to business. Am proud of you.)

Ed HoweU W4S0D
Folly Beach Ceneeal Hosp ital

First my dog attacked my mailman,
then you people at 73 sent th is
magazine (November '72), its size
massive, gigantic and dynamic. T his
was the last straw for my trusting and
loyal postal servant. Things here in
Vancouver are about ready for the
A.R.E .C. My dog and I thank you so
much; keep it up!

jerry Dimmi tt WA 7"nm
vancouver WA

I suppose that the followi ng is my
own fa ult fo r not writ ing ea rlier and
correcti ng it. In your recent Repeater
Listings and other ones around, they
show WA6TDD in L A. as hasi ng an
inpu t of 147.420 MHz, with an out
put at 146 .40 MHz. The inputs, of
wh ich there are two, is FM at 147.435
MHz and AM at 14 7.405 MHz. I
realize this is an odd-ball situation.
T OO has been an AM open channel
repeater o n Mt. Wilson since Nov. '62.
At the t ime we were at 14 5.425 MHz,
with the AM input. The repeater was
always very active except for approxi
mately one year's time when it was
off the air fo r ma ny reasons, none to
do with amateur radio. Last Apr il we
added an FM input at 145.195 MHz.

A comment on the November
issue . • • WOWl I haven't had a chance
to get an actua l count, but there must
be more articles in th is one issue than
in an entire year of OST and CO
combined. Who wants 40 pages of
operating news anyway?

When I first saw the issue on my
d esk, I was su re you had fina lly
published your cumulative index, or
at least the entire FCC rules and Regs.
Let 's see CO top this one.

R o n Waru'n WA2LPB
Fredonia NY

Steve Antosh WB5BNM
Shawnee OK

Thanks for the fine November
issue. In fact , your covers the past few
months have gotten my wife inter
ested in what I'm reading - and she
might become a devotee if she sees
enough of those type of covers; she
doesn't want to let me read anything
like that without her knowi ng what's
in the cente r(fold?)!1

Wayne Heck WB911jM
F t. wayne IN

I am a high school student and
generally take 73 to school to read in
my spare time . But if you insist on
putting on cover pictures such as on
the October and November issues you
will end up th inning you r youth ran ks
considerably. All kinds of rumors have
been started about me and I was
nearly expelled once before I could
p rove that it real ly is an amateur
radio magazine. Believe me, peop le
don' t notice that the lady on the
cover is holding a 2 meter rig . Please
consider my plea before I end up in
big trou ble.

curred to me that maybe you ought to
put a centerfold in 73. However, to
please the YL, it shou ld be some
complicated circuit, instead of a com
plicated blond, like " that other maga
zine." It' s not that I have anything
against blonds (after 'all, they have
more fun) , but somehow, I thin k a
radi o rnaqazme ought to have a fold
out c ircuit . If you need to fill the
other side of the centerfold, maybe a
blond would be good (it wou Id save
me money, since I wouldn't have to
buy the "other magazine") .

Seriously, I enjoy 73 and hope you
keep up the good work. It will pro
bably take me a month, though, to
read your last issue, since I can 't seem
to get past the cover.

Kent Cronyn WA2DRX
TiHin OH

don't ever nroofr
•

b
n

,- ... n
insist that you pr i!l L ev

Norma lly I'm not a complainer, but
lately the YL has become very sus
picious with all the brown-wrappered
73's wh ich have appeared at the door.
Naturally, when I tell her that it is
o nly 73 Magaz ine, a radio magazine,
she looks a t the cover and doesn 't
believe me, because of accessories
ofte n attached to t he equ ipment,
which aren't often included in the
purchase price of th e otherwise - I'm
su re - good equ ipme nt . It has oc-

Sent in my renewa l last week, and
after getting the November issue to
day, I am glad I did .

About your new cover format,
that's a cu te rig she's holding, but my
non-ham O. M. is beginning to wonder
about the magazines I subscribe tol I
suppose with the small number of
licensed YL's, we'll have to resign
ourselves to being addressed as "Mr."
or " O.M." - but cou ldn't you at least
refer the cheese cake minded to a
d if fe rent magazine? Or at least give us
YL's a good lo oking ma n to look atl

Mary Haynes WB8:\IA V

My husband is a ham and enjoys 73
very much. On occasion I will pick up
one and read a few articles and enjoy
them also.

I ran across the Letters section of
the December 1972 issue that I would
like to comment on.

After read ing Mrs. Shera 's letter
abo ut the Octobe r cover I decided to
conduct a little experiment. r asked
my husband his thoughts on the
October and November 1972 covers.
He thought the " equipment" was
reall y outstanding. My husband is an
admirable man and only has the best
of intentions.

Therefore, I'm sure there were no
adu ltero us thoughts lurking in h is
mind. If a man gets to where he
doesn't enjoy look ing at a pret ty girl,
my best suggestion wou ld be to find
the closest mortician I

I would like for you to please give
equal space to Mr. Shera and let us
hear his o pinion of the covers in
question .

Keep up the good work at 73 and
please use a picture of Burt Reynolds
o n one of you r covers to please the
lad y readers of you r magazine. Who
knows, Mrs, Shera might like that.

Mrs. II. Hogan, I r.
Chera w SC

But then . . . would your husband
write us a nasty letter??

THE COVER..•
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These frequencies were picked due to
intermodulation problems on Mt.
Wilson and at the same time to fit in
between the other activites on two
meters in the l.A. area. The activity
was abou t equal between the two
inp uts, with both growing equally.
When the docket came out it forced
us to make a ddecision whether or not
to abandon the AM or the FM input.
The "Frequency Coordinating" Com
mittee was not about to let TOO have
two inputs. I can understand their
thinking in part. But contrary to
public belief there is a great deal of
Interest still in AM mobi le opera tio n.
The people that operate the o th er
repeaters that are FM only are not
aware of the AM operation on the
band. Besides the attitude that is
shown by many that " Ancient Modu
lation" does not need a repeater, so
TOO should only have one input and
one output. Th is was put to the users
of WA6TOO as to what they wanted
to do. We decided that we wou ld sp lit
the input channel and have both the
AM and FM inputs. Both receivers
have always had the overall band-pass
to operate in this manner. We used to
have a CD croup operating about 15
kHz off of the AM input wi thout any
mterterence. But it meant that the
users of TOO had to either have good
VFOs or accurate crysta ls. They got
'em and used 'em.

Burt I Wt"int"r K60QK
Van NupCA

MINICOMPUT ERS

I just received and perused the Nov.
issue of 73 and was utterly boggled by
its s ize and con tent; I wish your
advertisers and staff time would allow
thi ngs to " get out of hand " like that a
Iittle more often r

As a professional computer pro
grammer/sometime comp ute r-ma in
tenance technician, and a reader of 73
almost since its inception, I was parti
cularly de lighted to read J im
Huffman's introduction to the desig n
of minicomputers. I agree with his
premise that increasing Ie sophistica
t ion and declining costs will very soon
place home -brewed min is with in the
reach of most hams and experimen
ters, and it see ms entirely appropriate
(and perfectly in keeping with 73's
tradit ion of publishing " meaty " con
st ruct ion projects using state-of-the
art circuitry months ahead of any
other experimenters' magazine) that
such an article should appear in 73. IF)
fact. I wou ld have been gravely dis
appointed had " Popular Electronics
gotten there ahead of you'

In addit ion to ccncerninq them
selves with the design and construc
t ion of a mini comp uter, it seems to
me that hams would do well to give
some thouaht to the incorporation of
minis into amateur communications
systems ; for examp le, for microwave
enthusiasts to begin discussing and
exploring the possibility of establish
ing amateu r data-eommunications
systems, not only between ground·

based stations, bu t also 'Ni th an eye
toward the possibility of util izing dig i
t al -d at a t ra nsmission in future
OSCA R·type projects.

T h e Intel Corporation 13065
Bowers Ave., San ta Clara CA 95051 )
manufactures a unusual MOS LSI
chip, the 8008, wh ich inc ludes the
entire " guts" [i.e., Arithmetic· Logical
Unit, Instruction Decoder and Con
trol, seve ral inte rnal registers, an
I/O ·bus buffer, and t iming generator!
of an a-bit min icomputer in an l 8-p in
DIP; essentially it's a CPU-on·a-chip
which need only be interfaced to a
memory sub-system and some appro
priate I/O device-controllers to ma ke a
fairly sophist icated bus-oriented mini.
The manufactu rer publishes a da ta
booklet describing the 8008 and
several other chips that make up its
"M MCS-e Mi cro Computer Set"
wh lcb presents an excellent descrip
t ion of the operation of the CPU, how
to incorporate it into a minicomputer,
how to build a simple Teletype con
troller, and lots more. It's an excellent
supplement to the Huffman article,
and worth its we ight in gold to
wou ld-be comp ute r constructors.

The chip itse lf, I'm told, costs
about $200 for single quanti ties.
which is curta sight for an IC, but
di rt-cheap for a comp uter,

In summary, I see grefi room for
experimentation by hams in the de
velopment and use of minicomputer
systems, and I am pleased to see an
initial presentation of the subject in

YOU'LL NEVER

HAVE TO BUY

CRYSTALS

AGAIN

FREQUENCY SYNTHESIZERS
IMM EDI ATE " OFF THE SHELF" DELIVERY

MODEL: ST·l40

Price: $129.95 ppd.
Tested, guaranteed and complete
with mobile mounting bracket.
tilt stand and transmitter match ing kit.
Note : NY state residents add sales t ax.

CHEC K THE ADVANT AGES OF A VANGUARD SYNTHESIZER OVER OTHER BRANDS.
• No microphonia. c.. be used mobile OIl.,. bumpy r08ds.
• Relere l'"lOll f r~uencv and 'Purious output down 70 dB . (• • elusing

harmonies of output frequency wh ieh are used in the tr ll(lsm;tter
any_v.) .

• All output frlquenc;es are generated d irect lv ' rom the VCO w,thout the
u1e of mul1i(1lie~ and a" therefore free 01 sut/.harmonl(:$.

• Now available ,...; th outpUts in the 6, a. 12 and 18 MH z. bands
(eorretpood,ng to 144 MH z. dial r • .:ling) for direct substllutlOfl of
Ira~ining etvstals. More OUlPUt ~enciet ~ be'ng made "'lIlab'-.
Call us if you don' t see what you need.

• Entir. frl!'q ....neV appea" in-line in dear digit$. No guesswork or mental
add il ions. Thumbwheel swileh n prO\lidf! fast, eccu rete tel ect ,on of tOOO
ehannels in to KHz. step, from 140.00 to 149 .99 MHz.

• 50 ohm OU tput arid impedanee tr_former k,t allows use al iIflV dis tance
fr om transm; lIer .

• Main u ;ns an «:cUrieV of .0005" IS p¥ts per mill ionl CHer the ent ire rar>ge
of ·10" to +60" C. woth • p recision temperalu re eompemated erysu l th at
req uires no even. Operates at 5 MHz. for easy checking with WWV and
ine ludes it nro trimmer for eorrect ing long term aginll drift.

• FaS! respon1e time 01 onlv 3 mil ~seconds- for a 10 KHz. step change in
frequency and a remote control , ga ted ou tpu l ampli fier for push·lO- lalk
~1I0n_

• No hunt.ng or fa~ locks '" WIth some Othe-r svnthesiz~.

• Operates from 10 to 15 VDC. 3 precis ion regulators eliminate inpu l
voltage fluc tuat ions. Can also be used on 11 0 volts AC with a small 12
volt 1/2 amp pa-r supplv.

• Smallett siz, of an y commere i.lll syntM Slze r. Onlv 1 3/8" hi<;Jh, 3-518"
widt.8" long.

• All Ie's are mounted in high quality insulated socke ts and all pans _
marked.
ManufactuA'd bV VANGUARD LABS renowned for quahlV SlI'"IOIl 1952.

NOTE: Our 4 5 MHz. receive synthesizers may be ready by th e tim e y ou read this. Call u s for deta ils.

IMP ORTA NT: Whe n ordering be su re to state the output frequ ency you want .

VAN ABO LAB
140

Cal l 212468-2720 for fast C.O. D. sh ip me n t .
F o r mail o rde rs with p ersonal c hec ks all ow 3 weeks.

196·23 JAMAICA AVE. HOLLIS, N.Y. 11423
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73. I wo uld like very mu ch to en
courage readers with an interest in th is
fie ld to get to wo rk on concre te
hardware develop me nt , and hopefull y
share their results with us via 73.

Scu ll ' larm ich
Chi('~o IL

My article in t he September issue,
"T he CW Excavato r" has an er ror that
may cause some unsuspecting ex
perimenter to test h is religion o r
maybe blow his top: o n page 32 the
eq uatio n for bandwidth and R1 are in
error. The equations should be

where w 1 :: 211'f1

0 1 '" f l
B1

Consequently the equation fo rband·
with should be

8 1 ::W 1f l R l )Cl + C2 1::

2
2 /Tf l(C l +C21

The next to the last paragraph has a
few words missi ng from the second
sentence. The second sentence shou ld
read : The gain of t he filter is abou t
unity for 800 Hz, so there is little
change when the fi lte r is swi tched
" in" or "out," but a comfortable level
phone signa l wi th the fi lt er "out"
disappea rs when the fil te r is switched
" . "on .

For what it 's worth, the article
see ms to have rung a bell for man y o f
you r readers, because I had letters
from several asking about PC boards
and IC subst it u t ions a full t wo weeks
before my subscript ion issue a rr ived.

Parker R. COpf>
Amsterdam xY

Didn' t you come on a little bit too
strong in your editoria l " Incentives"
in the Sept. issue of 73 ? I was fo rced
to read your ed itorial t wice, as I
couldn't bel ieve q uite what had been
written.

I have often felt that th e FCC
exa minat io ns for th e incent ive licen s
ing program 'Here for the most part
pretty fair. Some areas of a particula r
exam might possibly be rough er than
ot hers - dependent upon each ind i
vidual 's own preparation and in terests.
However, no portion of incent ive H.
censing should be condem ned as you
d id so with the code.

As the to p grade within the arne
teur rad io licensing st ruct ure, the Ex
tra Class license shou ld require know
ledge and proficiency in t he basic
aspects of amateu r radio operation 
mainl y, vo ice an d code.

Your ed itoria l, as I read it again,

JA NUARY 1973

d id n' t even me ntion th at Extra Class
license holders are granted additional
allocat ions of our bands fo r CW opere
non, not just t he addi tional band
width for voice operation . Perhaps
this is why the FCC has the 20~wpm

code requ irement in add it ion to the
techn ical examina tion.

If anyone has th e r ight to complain,
it should be the ded ica ted CW opera
tors who are requ ired to pass t he
Advanced Class license examination in
o rder to be eligible to sit fo r their
Extra Crass t icket. What does the CW
operator do with addi t ional phone
privileges? This surely must seem un
fa ir to ma ny.

As amateu r rad io operators, we
should, as we are now requi red by
FCC, be virtually p roficie nt in a ll
aspects of amateu r radio - not just in
the a rea of our own perso nal interests.
Nonetheless, the exams are th ere and
we must live and abide by the ru les,
regu la t ions, and requireme nts as im
posed by FCC until such time they are
changed or amended - no ma tter
what ou r personal feelings or interests
tend to be.

'larl" B. Millt-r XW8 EV/K:I:'IAS

73 Magaz ine is the best ham maga
zine I have read - the ads are best
because you have confidence in them.

The " Pet ition to t he FCC" by
George W. Fyler W9J T, was t he best I
ever read . It is clear (to me) tha t he
should be writing the FCC Rules and
Regulati ons fo r the FCC. Can we not
petition the "Pres ident o f the United
Sta tes"? The FCC has too much
power fo r such little ac tion and con
sidera tion. I am a member of the
A R R L b ut I fee l th ey go a long with
the FCC. Anyway, I worked for the
Federal Governmen t fo r 32 years.
"Nut" said.

I will help any way I ca n in the
above Pet it ion, but?

Bitt WB·IS",K
j ar-k...um-ilh· FI ,

K4YKB and h is " TEN-ROG ER"
dissertation (Nov. 731 sent me into
hysteria ! Pau l Rinaldo of Mc Lean VA
has run-off one o f the most ungodly
t ruth filled articles I've had the p leas
ure of digesting in a great long time.

It is my misfortune to be among
the fratern ity of the few remaining
"legal" CBers (K FA6 162) that date
back to abou t 1959 when the band
was being used fo r the pu rpose inten
ded ; and now it's a :i:t "+%&@$%S mess
to say the least.

It was reported that one o f the
local L.A. CBers pu rchased fo r cash
money ac ross the counte r (name of
store undisclosed) one of HE NR Y
RADI O's hard punch ing KW "afte r
burne rs" - that w ill give you some
idea of what we might expect on the
proposed "CB 220 MHz" deal.

So, come on hams - get your 220
gear on and sh oot t he Federal Candy

Company some of that there " wa ll
paper" protesting the E IA propo
sals - TE N-ROGE R yaall?

Bill Ford WB6SI\ U/KFA6162
1'0I110"a CA

I saw you r editorial rega rding the
elimination of CW as a requ irement
for the Extra Class license and
thought I'd give you a CW operator's
point of view.

Since you do not opera te CW, the
on ly band segments you have lost are
a sma ll section of 75 and 15 mete rs.
But as a General Class licensee and a
CW operator, I have lost th e cho icest
25 kHz segments from four bands.
T he 20 wpm code exam is nothing for
me, but why should I have to lea rn a
lot about single sideband just to c rank
my vfo down to the bottom 25 kHz
of each band? I fee l that the only
requirement to operate in the Extra
Class CW bands should be the code
exam.

When it comes t ime to renew my
license, at least I can state with a clear
conscience that I st ill have the mini
mum code speed req uired fo r my class
of license. I wo nder how ma ny of the
" phone only" operators can do the
same .

(Most, I think, for I notice m y code
speed does notchange much even when
I don 't use i t for a year or so. It only
takes a couple m inutes to get back in
the swing o f i t. Wayne.)

I am a CB'er and am trying to ge t
involved into th is 220 b it.

I would like to say right here and
now, I fee l the ama teu rs a re entiled to
220, and the fathead who thought of
using 220 for " CBo should be stood
up aga inst a wall and shot!

Yes, CB is c rowded and noisy, but
if the money hungry idiots at this
EIA, a reactionary outfit, wou ld just
get it t hrough the ir fa t heads, they'd
realize there a re plenty other fre
quency ra nges avai lable, not neces
sa rily amateur rad io bands, b ut possib
ly the governmen t wo uld give up one
of their sacred bands.

Then there is the possibility thatC B
could go FM (no offense intended).
and possibly some other modes such
as, preferably, RTTY.

You all thin k I may have a wild
imagination, bu t I'm not very inter
ested in amateu r radio (sorry about
thett l, but experimentation of CB
wit h such modes would be most inter
esting fo r those like me .

Enc losed is a money order fo r one
of your " 220 use it or lose it" shirts.

Jim Huseher III
Arlinltloll VA

Immediate ly upon read ing Cliff
Kli nert 's excellent a rticle on solid
state 10 in the October issue. I set
fo rth to produce a uni t fo r our new
repea ter he re in Norwalk , Conn. ,
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MAY WE GET 11 METE RS BAC K'

II's pretty definite now: the Crazy
Bunch will he coming to 220
MHz - tha t' s the bunch now filling up
the eleven meter band with illegal
power - illegal antennas - illegal
towers - illegal VFOs - illegal sk ip
co ntacts - illegal hamming - illegal
call signs - un licensed operanon c

profanity and obscene languag e 
widespread use for crime commu m
cations. which is illegal - and so on.

While th e ama te ur frequen cies that
a re go ing to be turned over to th is
bu nch o f . . . unusu al people ... a re
probably th e most valuab le and need 
ed ham c hanne ls presently not in use ,
there are some shreds o f silver lining
to th e situation . If FM continues to
grow as it has during the last two
years it won' t be long befo re the
pinch for repeater channels will be
painful and the realization will come
that amateur radio goofed and goofed
badly when it did not set up a lobby
in Washington to protect its turf.

Now. for the bright side. When the
CBers are scraped off the 27 MHz
band and shoved down onto 220
MHz. it seems possible that this band
may again be opened for amateur use.
Since the neighboring ten meter band
is far from bustling, even during peak
periods. 11 meters could languish as it
did in the ' 50s unless something extra
is allowed. Perhaps this might be the

LETTERS continued .

W1WHZ. I got about fifteen minutes
down the line. when I realized that a ll
of us here in " t v- La nd. and I'm Sure,
many others . have a problem wi th
overloading the eight-bit capacity of
the 7430 IC's. Cliff does spell ou t a
rememdy for this in his article using
an inversion process and some addi
tional 7400·s. While this will certainly
work. it does involve some more
complication and cost and it reduces
the a bility to const ruct a " unive rsal"
ID unit wh ich can be easily changed
to a new call sign if necessary . Th is
wi ll be important in view of the new
repeater rules which will require all of
us to c ha nge calls in the near future.

I th ink I have a simple solution to
the problem which may be of aid to
those of your readers who find them
selves in this same situation . The
answer. as simp le as it may sound. is
to allow six units for letter spacing
rather th an five . This will allow
enough room for almost all combine
tions of characters, w ith the exception
of the poor guy who has a zero in his
prefix . There does not seem to be a
simple answe r for h im other than the
inversion techn ique, o r possibly e ttow
Ing ad d it ional bit spacing.

"illialll II. E1l1lrrl . Jr. \\ \ J01'1{
"j""I,nrl CT
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band w here the FCC would permi t
long d istance repeaters.

DXi ng re peale rs wo uld be fun. an d
if we could t ie them IO ta ou r VH F
and UH F repeaters wit h crossband
li nks. they could be extremel y valu
able fo r emergency pu rposes. T here is
no real shortage of freq uenc ies on the
ten meter band fo r this, but th e FCC
has conjured up some sort of imaqin
ary congestion tha t might take place
t wenty years from now and come
down hard against ten meter repeat
e rs. Perhaps th e wide open spaces of
t t mete rs wo uld counte r this thin k
ing.

HOW WAS 220 MHz lOST?

The FCC bowed to pressure from
congress via the well-hee led EIA
Wash ington lobby. Any one inte rested
in the inside story on how this situa
tion works has but to read the current
best seller, "Who Runs Congress."
Thi s is the S'.95 Bantam Books
ZynO' Ralph Nader congress project
report.

Since it is estimated that over 90%
of the prospective sales of 220 MHz
equ ipment will be of Japanese manu
facturer , one wonders just who is
actually bankroll ing the EIA push for
the band . Ah, so? The fact is that the
new band will make mi ll ions of dollars
for Japan - perhaps up to S100 mil
lion per year. They'd have to be daff y
not to invest a few million in a
proposit ion like that - and no one has
accused the Japanese of be ing daffy
yet.

The Nader report will give you the
lowdown on how money passe s from
inte rested part ies throu~ lobbyists to
congress. thus buying little ba ubles
like a meg at 220 MHz for the Crazies.

LESSON LEARNED

Headers of the aforementioned
Nader congress report wil find th at
the suggestions made in 73 for hams
to have a Washington lobby are
backed up completely. Without such a
lobby the amateur frequencies are
wide open to r any group to grab. Only
the complete lac k of any lo bby in
Washington for amateur radio made
this theft of ham frequencies possible.
You might ask your AR Rl d irector to
explain again why ARRl has no
lobby to represent us in Washington.
Th is has been explained in the 73
pages many times, but is an un
pleasant situation and we tend to
forget about it.

We need a group to set up a
lobby - we need it desperately 
whe re are you - we re are you?

CAN HAMS G ET SOME TOO ?

Any e nte rp rising ham should be
a ble to do very well as soon as the

new band is announced . Nice Japanese
rigs Will be available from Henry.
Standard , and o the rs suc h as Drake.
SBE, Swan . etc. Even crvsters will be
ava ilable from Japan for a frac t ion of
the cost of Ll.S. c rvstats. Antennas
will come pou ring in from Japan too.
If you want to get into a good big
business you can get yourse lf set up as
a dealer an d start installing these CB
stations and serv icing them. Any FMer
has the knowledge to set these ttnn qs
up a nd keep t hem going.

If this band goes the way of 11
me te rs - and th ere is no reason what·
ever to expect anything different. you
ma y be into se ll ing towers, high
p o w ered a m plif iers - the works.
Watch for some interesting new ampli
fie rs tor the band too - several manu
facturers are ready to announce some
250 and 500 watt mobile solid state
amplifiers - and one is hard at work
on a 1000 watt mobi le amp lifier for
the band!

CBefS found that once they are on
a band in large numbers there is
nothing the FCC can do to police the
situation - so a nyth ing goes. No li
ce nses a re needed, obviously. A chap
with a base station might worry a bit
if the FCC starts a cleanup in his
a rea - but these things never last long
and it is always back to business as
usual in a few weeks at the worst 
and of course there is virt ually no way
for the FCC to ca tc h a mobi le station.
so mobile cps don 't even have to
worry whe n the FCC is right in town .

Another good business may tum
out to be setting up remote base
stat ions for the new CB band . CBers
li ke to work DX and get good wide
coverage - and this means a mountain
or tall bu ilding . Few CBers will be
a ble to hoo k up the remote control
circuits needed for a good remote base
station - so there is a fine oooor
tunity for experienced amateurs.

Most of the CB rigs will probably
be either crystal controlled or synthe·
sized - which means th at there will be
a possible market for VFO's for work
ing in between the 25 kHz channels.

Wayne
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DEALER

-.'.'.~"

MOUNT
$ 10.95

621 HAYWARD STREET

MANCHESTER , N . H. 03103

POWER PACK

• MACHINES
• PARTS
• SUPPLIES

FACSIMILE &TELETYPE

VAN W2DLT ELECTRONICS
3 02X Passaic Ave.
Stirli ng, N.J . 079S0
Pho ne: 201~47-3639
SEND STAMP FO R

NEW PICTURE CATALOG
r:- ;:-, ~

IAn h l UlC.IlD

O ESKF A X 6500 TRANSCEIVER
Conversio n in May '72 QST
Complete Unit: $15.00.2/$25.00

143

I TOR OI08-88 o r 44 m hy
Never potted-c-center-tapped
Pgd in USA only. 5 for $2.50
3 for $ 10.00

• R ib bons for a ll t el e t y p e {n y lo n) 12 for $3.50
ppd

.1 1/1 6 " paper t ap e : 40 roll s - FR ESH. $ 8.00

. S ingle sheet roll paper (SX, ' ·) ·-FRESH . case of
12fo r $1 2 .50

. S P ECI AL : 6 0 speed mod 1 5 -1 9 gears
(74912-74913). $3.50 set ppd

• Ma nual (TM 11 - 2 2 5S ) for TXC-1, A, B, C. 0
Facsimile "r ra nscetvers. $7.50 ppd

-F a x paper. 12" x 19 " fo r T XC·1 , C ut u p for
Deskf a x, 250 sheets. S3.00 /pkg

FM

\."ll 450 MHz 6 ELEMENT REAR
~ ll db GA IN A44'"

IN STOCK WITH YOUR LOCAL

C~::>'tf t
CORPORATION

16 db GAIN 24 db fib RATIO

• WORK DISTANT REPEATERS
• NULL OUT LOCAL INTERFERENCE

A qual ity Cush Craft array , com p lete w ith two 11 e le me n t
onlennCl$, horneI' . su p port boom and al l hordwore . Fea
ture s d irect 52 o h m feed. dim ens ions 144" x 80" x 40" ,
lurn rodius 60" . weight 1.5 Ibs .
A147-22 146-148 MHa $49.SO

WORK FM REPEATERS?
It 10, you p<obIblv . +<udv k" "", \h., h..,"9 , ,,,,~bu<.. c_t>i!,,., on wour "v ..
I"ony ,mpOt'..., \h.... dow•. If you'•• hod • problom t ind ,n g ' QUal llV. f.h.b~

' one ·t>o",., _" "" , he ..._ 0' lhe Ur-IIOV"lf TBG-1D2.

• SOLID STATE, TOP GRADE COMPOIn'IITS; (POllY GLASS PCB.
• RE QUIRES NO BATTERY; INTERNAL REGU LATED PIS FOR IO- 30V.
• FR EQ. RANGE 1450-2450 HZ. SPECIFY TWO FACTORY PRESET FRE·

QUENCIUWHEN ORDERING.
• BURST LENGTH lOO MS. - 5 SEC. OR CONT. TONE. FACTORY SET 112 SEC.
• HIGHAND LOW IMPEDANCE OUTPUTS; USE WIT HANY Mit .
• SIZE 3111.1lI4. 1/2 INCHES. INCLUOES MOU NT ING HARDWARE.
• UTERNALLY PROGRAMMABLE FOR AN Y NUMBER OF FREQUUCY.

AMPLITU DE A/IIO LUGTH PRUET COM81I11ATIO/IIS.
• COMPLETE INS TRUCTION MAN UAL.
• FACTORY WIRED ANDTESTEDSI!U5. KIT S14 .95 POST PAID.

COMPATIBLE DECODER un,t cO"l~'''' nOlch loll. ' to ~event ..nov,~
I".,. _" ",pul Irom booo~ r." ......' " .... Fully od",._ '"'9' _
.....- I... bun,~ . ....." _ .",p.IUdt. c.r.........., 10 .............
,_~t..d,op-oul du"~ ,n pu ' ,,_11__

RE PEATER CONTROL uni t """'Pli •• "'Ih LATEST FCC FlEP(ATER
RUL( S 'ncI.1Cl,ng odju.r.blo t '....... 10< 3 m,rwle 1"0'''''1'0'' on<! 5 secande.noe.,.....,dr_,.1__ COS

CARRI ER OPERATED SENSOR lor use wilhor without .11.....
WRITE FOR COMPL ErESPECIFICATIONS

3224 Peiiehtr" RNd H.E .

I
UNIDYNE INC '."",G.",;,30305
. , . Phone: 404 458.{)700

JANUARY 1973



MO D E RN IZ E FOR PEANUTS! SELL: SWAN TV-2B-2 meter 240
Frame & d isplay QSL's wit h 20 poe- watts CW and SSB transve rter with 14
ket orectic holders. Two fo r $1.00, MHz inpu t. Extra crystals . 5200. Cli ff
seven for $3.00. Prepaid, guaranteed. Dweller 80 and 40 me ter dipole with
Universally used and approved. Order 3 motors $75. Tom Carter W1BHZ,
Now. TEPA8CO. Box 1985, Gallatin, 19 Webb Cir., Moncore, Conn. 06497.
Tennessee 37066.

P" ce - $2 per 25 wo,d. 10' non-comm~rc ia l

ads ; $ 10 per 2 5 words 10 . bus'n.......e nTur~s No
d,spl.¥ ads O' . ncv d .scount . InclU<le vo,,'
ch«k w' t h o.~.

Deadline for Ids IS The 1sT of ,ne montn ,wo
mon, n. p"or '0 p ubf 'elI'",n f or e'."'P1e
JlIn"• •¥ h' '. 'ne deadl",,, 10' In" Mar cn 'SSue
wt"cn w,lI be ma ,led On 'he 10 , h 01 Feh.uary

TVIW copy. Ph• ...., and PUnc lu. te u lIC tI¥ as
y ou wISh II ' 0 lIppe¥ No .II-<:l1P' ,.1 ad• .

We .... 11 be lne Judge o f ""' al;lIh ly of ads au.
.espons,b,II,V for lI".ors utends o n l¥ to pr,nT
'ng" coerec t ed ,n a l.'e. '''"e ,

For $1 e~ ". we Ce n ma,nTain ••epl v I>o~ fo r
you.

We cllnnof check 'n'o elOCh ~" rser- . so c..elIt
EmpTor .. .

HOOSI ER ELECTRONICS - Your
ham headquarters in the heart of the
Midwest where only the finest arne
teu r equipment is sold . Individual
pe rsonal service by experienced and
active hams . Factory-au thorized deal
ers for Drake, Regency, Standa rd,
Ten-Tee, Hy-Gain, CushCraft, Mosley,
Ham- M, plus many more . Orders for
in-stock merchandise shipped the
same day. Write today for our low
qu ote and try ou r personal, fr iendly
Hoosier service. Hoosier Electronics,
R.R. 25, Box 403, Terre Hau te,
Ind iana 47802.

SALE: T 14fTRC1 50W F.M. Trans
mitte r and R19fTRC1 Receiver
wIC.O. R., 70-1OOMC, 110VAC, wit h
schematics. Origina l Army crates. $45
ea. $75 pro Shipping Collect. LaBella,
1100 Clove Rd., Staten Island NY
10301.

PILOTS!HAMS • . . FO R SALE.
CHEROK EE 140 119681 WI TH
GENAVE 600 NAV COM. GLIDE
SLOPE. AD F. TRANSPONDER . 2ND
VOR, MARKER BEACON RX, 2
AXIS AUT().PILOT. PLUS 2 ME·
TERS FM AND 6 METERS FM.
CONTACT KE ITH W7 DXX/ 1 AT 73.
1603·924·38731

FOR SALE Regency HR6 and
HR2MS sti ll in unopened boxes.
Brand New! Swan 500CX, powe r sup
ply [ac ], Extem al VFO, Mark II
Linear. Box 3432, cIa 73 Magazine,
Peterborough, N. H.

BEING DRAFTED. Anyone want a
good deal? Mint Standard SRC 826M
$250. Excellent cond ition. Simpson
Model B $200. Mini -vox IVL Walkie
talkie. Make offer. Box 3246, 73
Magazine.

ARTHRITIS FORCES SALE of GLB
2 meter synthesizer, set up for use
with any rig $150. Digital " logiclock"
$75. Box 1303, 73 Magazine.
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CLEANING SMALL APARTMENT.
220 FM 5w xmtr $15; 2M FM talky
250mw tuneable rec.$75; T·44, rec on
439.25 atv 12v $25; VIDICON 7038
w/focus & deflection coils $20; Cas
sette recorde r $ 10; 220 FM pwr amp
x istor 6w (OST July 72) $15; APR-4
tuning head 300-- 1000 mhz 5 10; FM
monitor Hi&low w/squelch $30;
12vdc 100 amp alt . $20; 10 meter PA
3w input 60w out $30; 2 meter PA
300w $75; 3BP 1 scope fo undation
$ 12; and st ill mo re. SAS E please, 555
Patten Ave.,Apt. 38-B, Long Branch,
N.J . 07740. Want URC4&1 1 price,
condition, trade?

TTY EOUIP. 15·1 9 printers, 14 TDs,
tape pe rfs., power su pp lies, tables,
tape, paper, audio converter. OST's
1946 thru 19 70 . Make offer. W6NQ E,
707·822·5500.

FOR SALE: Gonset II . $50.00;
Gonset llt . 6 meter . $75.00; Gonset
IV - 590.00 ; Po ly Comm IV .
5150.00; Gonset G·28, 10 meter tran
sceiver - $155.00; Clegg 22er .
$120.00; Tektron ix AC Current Probe
- $35.00; Norelco VT R . $300.00.
WB2GKF Sta n Nazt mek, 506 Mount
Prospect Avenue; Clifton. New Jersey
07012.

CANADIAN DEAL! Selling Heathkit
DX-60A $60. HR-10 receiver wi th
voltage regulation. modif ied Pre-amp
$50. Good Condition ! Want HW32,
HW12. Ian Baines, 1675 Wedmore
way , Mississauga, Ontario.

TEMPO FMP transceive r with TPL
252-A2 25w Amp. and Hust ler
BBLT-155 Ant. $230 takes all. Russ
Appleyard WA2MHY/3, 3600 Chest
nut St., A121. Philadelphia, Pa.
19104. 31 5-349 ·7489 .

LATEST GOODIES: TECHNICAL
MA TERI E L CORPORATION
MODEL T RC-500 Antenna Couplers.
Match 70 ohms to 150, 300, or 600
ohms over 2-30 MHz region with NO
tu ning. In weatherproo f box, like
new, original MIL packing wi th data
sheet and mounting hardware. Cost
$520 o riginally, now only $27.50.
AT·7411A Aircraft Antenna, works up
to 1220 MHz like new, $5.00, HO-1 70
$ 120.00, TS-497 B $ 150.00, SASE for
list . All FOB Richard Solomo n, Five
Cherry Street, Lexington, Massachu·
setts 02173.

OA442-/GR 2 METER amplif ier 500
watts out $350. Lampkin 1058 freq.
meter & PPM excellent condition
$150. Douglas Barker, P.O. Box 182,
Eatonton, Ga. 31024.

COMMUNICATIONS TECHNICIAN
seeks overseas employment. First
Phone with Radar. Amateur Extra
li ce nse. Experience: HF, VHF
Communications; Antennas; Aircraft
Navigatio n ; T e s t Eq u ip m en t
mainte na nce, c a lib ra t ion. Also
Tec h nical Wr iting, Dr aftin g,
Machinist, Management experience.
Age 27 . Seek Challenging Job with
Responsibility . For Resume write;
John Brosnahan K0UTX, P.O. Box
1716, Bou lder, Colo. 80302.

YOUR CALL LETTERS. Two sets,
for windshield and rear glass. Smart
whi te fetters with red outline. Easily
instal led , pressure sensitive de cals.
$1.00, postage paid, anywhere. Sans
faction guaranteed. Lake Jordan
Artists, Siapout AL 36092.

WANTED: OLD RADIO TRANg.
CRIPTION DISCS. Any si ze or speed.
Send list and details to Larry Kiner,
W7 FIZ, 7554 132nd Ave. N. E.,
Kirk land, Wash. 98033.

FOR SALE . . . Signal One CX7·A
with matching speaker and bo th CW
filters. Brand new at only $1500.00.
Box 442, 73 Magazi ne.

WA R SURPLUS FOR SALE - 4
701-A tubes, type 701 -A, 5 KW peak,
$25 ea. 10 828 tubes, 250 watt, $2.00
ea. 1 250 MM F Variable Conde nser,
20 K peak, nearly 1 foot long, $10.00.
M.A. O'Bradovick W6TG, 19 323
Lanark St.• Reseda CA 91335.

a EL. 6M. BEAMS. AJS HM 17 1 Reg.
List $109.95. Close out price $29.95.
F.O.B. Cleveland, Ohio. Commu nica
t ion World, 4788 State Road,
Cleveland, Ohio 44 109.

DIVORCE and alimo ny dictates that I
sell th e following fast : CLEGG
FM-27 A, $300. Pair of Standard 146,
52 10 ea. First check takes each item.
All like new condx. Box 26 11, 73
Magazine .

" 22nd ANNUAL Dayton Hanwention
will be held on April 28, 1973 at
Wampler's Dayton Hara Arena . Tec h
nical sessions, exhibits, hidden trans
mitter hunt, flea market, and special
program for the XYL. For info write
Dayton Hamvention , Dept. 7, Box 44,
Day ton, Ohio 45401 ."

2-WAY TECHNICIAN or SERVICE
MANAGER, experienced, needed by
expanding 2-way service o rgan izat ion
in Dallas, Texas. Send resume to RAM
Broadcasting, Attention Cecil White.
Post Office Box 10373, Dallas, Texas
75207.
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SLEP'S SPECIALS
RECEIVERS - TRANSMITTERS - TEST EQUIPMENT

COLLINS R·jIl9/URR VLF RECEIVER , t unes 15 kHz 10 1500 k llz , <J l!!'lal ru<J -OUI . VLF version o f R·390/URR . the
best , 19" rack mounl S450.00
COLLINS R·390fURR , tunes 500 kllzthru 30.5 MHz. <J igllall uning AM /CWfFS K, SSB 19" rack mount 5 50.00
RCA AN /SRR·13 RECEIVER , tuneable 4 thru 31 MHz AM/(W/f'SK . 115V /bO Hz. used by the Navy 165.00
COLLINS 51J·4 RECI:IVER t unes 500 kHz thru 30 MHz, has 3.1 and 6 kHz mechanical Falters. 19" rack mount . A fine
ccmmumcaucn re cew er 5 50.00
R-13B 108-1 3 5 MHz TUNEABLE RECEIVER, la te VHF version of the famous Command Receiver , ideal for
airport /aIrcraft lislening or con veri to 2 meters. Has 11 ~oll w oes 16 .50
HAMMAR LUND SP·600JX . tunes 540 k Hz thru 54 MHz m 6 bands 19" rack mo un t 285.00
AN / URR· ! 3 RECI:IVI:R S. tuneable UHF 225 -400 MHz, used 10 monilor mll itny and ast ro nau t frequencies. A~f/CW,

115V/6O Hz 85.00
BC-348, a great recewer for AM/CW and marine VLF/HF work. unmodified onginat 28 VP/S, easy to convert for
12VDC or 115/60 Hz, tunes 200-500 kHz and 1.5 to 18 MHz 65.00
HP-43OC RF POWER METER , 19 " rack mou nt. reads direct ly in DBM o r MW. Perfect for an y shop or lab 39.00
RT-67/GRC FM ARMY JI:i:P TRAN SCEIVER tuneable 27. 0 10 38.9 ~fHz 16 '"'aIlS ............. .. .•..... 32.50
R· 278/GRC-27 RECEIVER ns 10 400 ~fHz 10 p re-se t cha nnels AM, 1750 ic: lec tt'd ch annels, II SV1220YAC .. 49 .50
T-21 7/GRC-27 TRANSMITTER 225 to 400 MHz 100 watts, 17 50 se jee red channe ls AM/MCW II S/2 20YAC 49.50
MD-1 29/GR C-2 7 MODULATOR, goes with T-2 17/G RC-27 39.50
TV-l/ U T UBE TESTER. mu tual con duc ta nce checks old and late type receive rs. transmitters and sub-min type.
Complete with roll c hart and book . Lat e Viet Nam vintage , t he be st , COSI GO~I . S960 .oo .. ........ ..•••.... 65.00
T 5-41 3/ U SIG NA L GENERATOR 75 kHz 1040 MHz in 6 bands. precise cah bra lio n from 1 MHz crystal oscilla tor , has
% modulation meier CW, o r AM 400/1000 CPS variable 0 - 50% and RF' level meier 0 - I.OY. Ideal for amateur , marine.
aircraft and hobbysst for IF and receiver-uansmnter align ment o r develo pment work 89.50
SG-66/ AR M-5 OMNI SIG!'OAL GE!'OERATOR, mil ita ry version of ARC 11-14 . FAA approved for aircraft rad io
sho ps 550.00

T$.3 11 2/ U A UDIO OSCILLATOR , 0 -200 kHz with bO and 4 00 cy cle n ell freq uency meier check poin t. A nne lab
rnsuument ................•........... ........................................• .... . . .. . . 79.50
SG-299/V SQU AR E WAVE GE!'OERATOR , a wide range I Ul to I ~lI l z l'ont inuous coverage. use with any oscilloscope
10 det er mme frequency response and phase sh ift characte nsncs of video and audio amp hljers. m ilitary versi on of
HP-21IA 39.50
TS-S05D/U vrva o-250VAC, 0 -I000VDC, O- IOOOM o h m resi stance measurement s, AC frequency response. J O
liz - 50 0 MHz, hiji\h inpu t impedance , portable ruggedized co nst ru ct io n comple te with probe , late military vintage 4 5.00
AN/PRS-3 MINI: DETECT ING set in shi pping case. A popular urnt used for locating relics and los t items. Can be used
aro und salt water and iron so il. Gives me ter reading and tune. T ak es sta ndard IhV and 4SV bat teries, not supplied,
original Govt cost S800.00, have fun for only 24 .50
COLLINS RT-J4'J /ARC-SS Ullf T RANSCEIVER 22S ~400 MHz. Wo uld mak e a fine 220 MHz amateur rig 6 5.00
CO LLINS IS$.4 TRANSCEIVER, 10 ch annel crys ta l cont rolled fro m 2 10 III Mll z, 100 watts o ut put, AM/CW , 8\ I
modulators to 8 13 fine, opera ted from 28V DCdynamoior inc luded o r convert to AC. Ideal fo r Novice, MARS, RTIY,
marine , or aircraft , like military version of ART-1 3 47 .50
BAL LANTINE J OO AC VTVM, 10 Hz to I SO k Hz range , I MY to 100 vol ts m 5 ranges, logarit hmic scale 1-10 DB,
ac,ura,y 2%. A fine instru men t , 29 .50
CA RTER ROTA RY CON VERTE R , 28VDC input , with I I SV/60 li z ou tp ut a12.3 am ps. Can he porta ble hand carry ,
ideal fo r cam pers, boa ts, electric tools. small T V's, ham field trips, eme rgen cy , AC power, for klifts. Govt. cost
S400.00 16.SO
19" OPEN FRA ME 6 \1 FT . HEA VY DUTY RACK d rilled to mou nt any milit ary 19" equipment. Shipped knocked
down with all hardware. Shipping weigh t 100 lbs. J 7. S0
CV-1758/UR R TM C MO DE L MSR-9 SSB CONV ERTER . Designed for the det ection of single side band signals, this
MSR (Mode Sele ctor Rece iving} will also im prove re ceptio n of CW , MCW, AM and FSK with any degree of carr ier
insertion. Works with any receiver having 4S SKC IF. Size 19"W II 5%"11 II 13'1.1 " deep, weight 16 bls. Late Viet Nam
version o f the famo us CV-S9IA!URR co nverte r, price 125.00

ATTENT ION : LINEAR AMPLIFI ER BUILD ERS
J ENNING S Ue SL 1O- looOM~FD VACUUM VA RIAB LE CA PACITOR , rat ed 50 00 volts with gea r drive t rain and
mounting bracket . lias shaft and gearing fo r manual t uning, size 8'h " L II ]"W II 3"1-1. Popular for linear building 29.50
3 0 AMP GROUNDED GR ID F ILAMENT CHO KE, bifilar ty pe y," II 7 '1.1" long, use with pair of 4-2 S0A , 4400A ,
3-400Z. 3-S00Z, 8 13S o r single 4 ·I000A , 3-1OOOZ . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 8.50

NE W FACTORY EIMAC YELLOW BOX ED T UBES · FACTO RY GUA RANTE ED . . .
E1MAC J -400Z $37.()0 ; 3-S00Z $37.00 ; J-I OOOZ S88.0 0 ; 4-400A S57 .00 ; 4-400C $64.50; 4·I000A S I4 0.0 0 ;
4CX IOOOA S20 0.0 0 ; 4X ISOA S23 .00 ; 4CX 250B S34.OO; 4CS2 SOK s76.00 ; 4 CS2S0R $4S .00 ; PL- I72 /829SA $2 10.00;
Pl· J1SA S93.50.
EIMAC SK-SIO socke t 3- IOOOZ, 4-IOOOA ... .............•............................ .....•... S10.50
EIMA C SK-SI6 chim ney 3·1000A 12.50
EIMAC SK-506 ch imney 4 -IOOOA ....•... ............................ .................... ..... 12 .50
EIMAC SK-4 10 socke t 34 00Z, 3·S00Z . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; .........•... ... ... _ 10 .50
EIMAC S K4 16 ch imney 34 00Z ...... .. .•. . ... ..............•....................... ... ....... 7 .00
fIMA C SK-406 ch imney 3-S00Z 7.00
EI MAC S K-650 socke t 4XI 50 A. 4 CX2S0, no screen by-pass ..........•.......•........... .... .. ..... 13.00
EIMAC S K-620 socke t 4 XISO, 4CX250. has screen by-p ass .•....... ................. . .. ............. 15.50
EIMAC SK-626 ch imney tor SK·6S0, SK-6 l0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 2.25
ElMAC SK-636B chimney , includes anode damp fo r SK-65 0 , SK-620 14 .50
ElMAC SK-800B socke t 4CXIOOOA. 4CXI SOOB . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . 74.50
EIMA C SK·806 chim ney S K-SOOB 11.50
EIMAC HR·6 he-at dissipating plate cap for4-6SA, 4400, 3· SooZ e tc....................... .... .......• 2.30
EI MAC H R-8 heat dissip.ting plate cap, for 4·1 OOOA . 3- 1OOOZ _ 3 . 10
....... Stnd NudJ (o r Other t ·iml1. Tubet lInd Sock.t lJ.
S72B(f160L TUBES BY CET RO N. new fact ory bolted _ 18.50

AU mail o r ph o n e ord ers shipped promptly, F_D.B . EII@'nwn . Florida . Satisfaction guaranteed or m oney
refunded . S t art ing o u r 17th y ear servinl cu stomers w o r ld -w id e . We thank-you.

•

IlEPELECTRONICSC6. 2412

146

NORTH HIGHWAY 301 , ELLENTON, FL
33532
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COMMUNICAnONS

COMTRON Model 960A OC Mobile Unit New as-is. Complete S129.00
This unit is all solid state except the driver and final output tubes which are instant
heating. Unit is 150MHz Front Mount type 30Watts. Two channel deck included
free .

- -
.. . ...

MOTOROLA Model X53GKT mobile unit with accessories $139.00
This unit has two 60Watt Hi Band Xmtrs and one Hi Band Receiver for
mu lt i-channel operation . Transistor Powered.

GENE RAL ELECTRIC Model ME33 Mobile Unit with acc S89.00
Th is radio is vibrator powered, will operate from 6 or 12VDC on the Two Meter
Band with 30 Watts out .

Mann COMMUN ICATIONS & ELECTRONICS, INC.

28710 Canwood Road 2837 North 24th Street
Drawer M Agoura CA 91301 Phoenix, Ariz 85008
(213) 889-6666 (602) 955-4570

JANUARY 19 73 14 5



SOLA CONSTANT VOL TA G E HARMONIC orEN FRAME'LAT E T RA N SF O RM ER S
NEUTRALIZED TRANSFORMERS I N"UT 105 , 110 . 115. 120. 125 V OL TS - 6 0 C'f'S.
IN"UT , 110 0r 2 20 SECONDAR Y : 3200 VC T . 1~.

OUTPUT: 118 SIZE 9"" -3" - 10 Y, " NEW
RATING : 250 V A 2 . 12 . rn p l SMI" .WT.1 "RICE : $39.95

ELI MIN ATE 8 RO WN OU TS
TOROID TRANSFORMERSPRICE : S 1 9 .9~

MOST V E RSATIL E WE EV EPI HAD
TRANSFORMERS STANCOR 3Y, " Ai 3 ·· H

F610 6 '1V CT .'0 ,,",P. 115V I NPU T 60 cv. WT . 3
SHIP . WT . 5 PR ICE : $2 .95 . ·1. V INPUT WIND I N G S

. ·5V FEED BAC K WIND IN GS
D IODES 2 ·333V - 112 amp. WINDI N GS

1 .mp. BULL E T TY PE ""ISILV E A LE A DS 600 P.l.V. 2 167V - 1 /2 ~. WIN D INGS
PR ICE : l W$1 .00 0 r 1 101$10 .00 WILL S UPPL Y l 000V . 1/ 2 .rnp.

METERS PANEL TYPE WESTON MODEL 1238
CAN U SE A~Y COM BI N A TION S OF ABO V E .
SMI P . WT . 5 P AIC E ~ $ 5 . 95 or 2 / 10 .00

0 - 500 rn ie roern ps full E.I. calib,.ted .005 to 500
roent~nw' hou,.. 27 0 d evr_ E .I• • ~prollt . 3 " d i• . UTC-DOT-7
. lItcall.nt for "".VefTI. t ... eee , N_ .nd in orig in.1 OOIlt.s. 2OOK-PRI.

PRICE : $ 1.95 •• ..or 3/$5 .00 1 K-SEC. P AICE : S l .50 • • . 0' . 1$5 .00

#160 TEKTRONlX WAVE FORM INDICATOR UTC-DOT9 600 O HMS C.T . S ECONDARY
b,,"dwidth DC '0 500 KC . S.nsit ivity .0 5/0 1V . 10K PRI. PR ICE : $1 .0 0 ••. or 3 /$2 .50
SOV/O I V . w evlrforrns r. q u ired for ho, . deflectio n.
~. : . .. lit 12 " lit 1." TRANSFORMERS

6014 reguleted p ow... supp lV for -.bove indie.tor. 115V INPUTw:.:e- lit 12" lit 1." 10 o r 2 0 V .C.T O U T PU T (ll:l 1/ 2 .mp.
62 VII.V. form ".n.r.tO, fo, . bov. indiceto r . SHI P. INT. 1'1. # PRI CE $ 1.50 .e, o r 3/S5 .oo

Si,. : • •• lit 12" lit 6 "
SPECJtL PRI C E F OR ALL 3 U N ITS 1 2 " CONCRAC MONITOR CKD-14SP H I IM~SHIP. WT. 3 5 PRICE : $99.95 I NP UT 75 OHMS V IDEO INPUT SHIP WT60,.,.

MINOR REPAIRS NEEDED P R ICE . . . .... ........ .. . ... . .... $29 .95
T .S.3231UR
ALL HA\LE CAL. BOOKS BARGAIN NOT JUN K ROTRON fANS

PAICE : $ 24.95 SAUCER FANS

UTe TYPE TGR 280 CF M 7" 0114. lit 2 W ' D E EP 1 \ 5 V - 50- 60 cv,

TELEGRAPH TONE F ILTERS. W E ST A R T A T 765 PRtC E:S4,95 E A .
& GO TO 2806. HAVING THEM IN 170 CYCLE S

FEATHER FANSSTEP.
LIMITE 0 QUANTIT Y PRICE : $ 7 .9 5 ea . 2 /$ 15.00 270 CFM 7 " DIA . 2 ·7/1 6 " DEEP

PRI CE : $ 4 .95
CAPACITORS

6 5,000 MFO 5V WtNTRQNIX MODEL 150 INDUCED WAVE fORM
20,000 MFO 30V ANALYZER. This unit , In conjunction with your
.0,000 MFO 10V PAICE : 3 /$1 .00 or 10/ $3 .00 pr...nt oscillocop., pennltt YOU to vi_ weve form.

MODIFICATION KIT 110896 TO PROV IOE OPE R A .
In th. ,enee from ...,dlo ttlru MHz withOut .nV direct
connection. The probe II limply pieced over Itl. tube

T ION OF M O D EL 14 T O • 100 w pm F OR GOV · In qu.nlon .nd Itle W.WI form." dlepl.yed on th.
ERNED MOTORS. NEW. PRICE : $'5 .95 oEillocop• . I t mev ellO be u.-d •• hiogh ee,n

empli f i.r to incr _ ·c op. _n,itlvilV . Elltcelt.nt tor
R llA LOW FREQ. RECEIVER 190-550 KC T .V ., redio , ernplif i., , ond "enernin.r ,epe ir ond
m odern a 5 '1/' ma inlenenc•. Br.nd n_, _lth p ro b• .
~IP . WT.8 PR ICE :$4.95 0 r 2 /S8 .00 SHIP. WT . 13# PRICE : $19 .95 .e.

48 REC. fro230-250 me. AMPEX RF·3
W-IP . WT . 45 PRICE : $2• .9 5 COM PLET E MEMOR Y - AACK MOU NTED IN CAB·

282 OIGR t41n,.1.«1 . 225-.00 me. IN E T . IN CL UDES POWER SUPPL Y - SENSE
SHIP. WT . 150 PRICE : $39 .90 AMPS - READ & WRITE C IRCU ITS . ALL I .C. LI KE

DIGITAL READOUT SET
N EW .
SHI P. WT . 200# PRICE ON REOUEST

Make your own c o u n t e r , f requency meter, MfMORY CORE STACKS
digital vo lt mete r, r ead o uts, etc . .J 2 K

Kit includ es - 42K
6 n i x ies with 6 sockets

SHI P. W T . 100# PR ICE : $49.50

1 t ransformer IC BOARDS
1 PI S board w /soc ket 9.2 936

PRICE : . •.• ....••••. •.•. $12.95, 2/$20.00
946 933
948 95'
EACH BOA R D HAS 3 OF O N E T VPE OF ABO VE

GIANT ALPHA NUMERIC TUBE·READOUT PRICE : $2.00 ... o r 3 /$5.00

Price : 51.25, 51$5.00 Sockets: 5 /$1 .00 IC BOARDS
15 l C O N BOARD T YPE 900 - 91. & 9 23

METERS
PRICE : $2.00 .e. 0' 3 /$5.00

0 -500V DC 3\0\" N E W PR ICE : $1 .95 o r 3 /$5.00 14 PIN DUAL INL~ft
0-1 .5 MA DC 3 \0\ " N EW PRICE : $1 .95 o r 3 / S 5 .00 IC SOCKETS GOLD PLATED C N ACTS .
0 -10V DC 3 W ' NEW PRI CE : $1 .95 or 3 / $5 .00 PRICE : SOl! ee. o r 5 /$2.00

ALL PRICES ARE F.O.B. OUR WA. :EHOUSE, PHI LADELPHIA, PA. ALL MERCHANDISE
DESCRIBED ACCURATELY TO THE "'EST OF OUR KNOWLEDGE . YOUR PURCHASE MONEY
REFUNDED IF NOT SATISFIED. TERMS ARE CASH. MIN. ORDER $5.00. ALL MERCHANDISE
SUBJECT TO PRIOR SALE. RFE - REMOVED FROM EOUIPMENT.

'206 South No•• St,••t SElECTRONICS Ph Hadol.hl. PA 19 146
215-468-7891 215-468-4645

•
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NEW- YEARS SPECIAL

RCA CMF 55 MOBILE UNITS

50 WATTS OUTPUT 25-54 MC

With Accessories

NARROW BAND TRANSMITIER AND RECEIVER

These units have just been removed fro m commer
cial service and are clean and in good condition.

Prices 1 to 5 Units
5 to 10 Units

10 or More

$50.00
$45.00
$40.00

each

each

each

T erms: All equipment sold as is. Money back if returned prepaid and unmodified
within five days of rece ipt. Il lino is residents add 5% sales tax. All sales CASH or
COD. A llow th ree weeks for delivery.

148

Send check or money order to:

COMPARE OUR DEAL

WE WILL NOT BE
UN DERSOLD

DuPAGE FM
P.O. Box 1
Lombard, ILL. 60148

Phone: 3 12·627·3540

73 MAGAZINE



14 9

•,

$500.00
S500.00
S250.00
S250.00
$800.00
S800.00
S3 75.00

$19.95

l,

232A &

"••

BOONTO '
235 A

Top prices paid for:
III' 628A

HI' 8731B

WANTED

from

Replaceable tips - Use ordmary solder - No cord to
interfere - Ready to use instantly - Ideal to use on
printed circuit boards. normal home and industry wiring
repairs - Easily rechargeable - Place in separate recharg 
ing stand when not in use - Recharges from " dead" to
" full charge" overnight.

Low voltage with high wattage perform ance - "lso-Tip"
soldering t ip construct ion eliminates electrical leakage,
the need for grounding and the possibility o f damage to
highly sensitive electronic components - Reaches solder
ing temperature in 3-5 seconds - Specially designed for
good feel and balance - Saves nrre - Push button opera
tion - BUIlt-in work light and pilot light .

Tip per formance equivalent of up to 50 watts and up to
60 joints per charge depending on size of work - Long
life nickel cadmium batteries - lightweight to eliminate
fatigue ... weighs less than 6 ounces and is less than 8
inches long - Complete safety and total portability 
00 those hard-to-reach jobs - Goes where the work is
- No drop cords to string or need to search fo r a power
sou rce .

Tweed New Haven Airport
New Haven, Conn. 06512

Phone: 203-467-0148

all types of Collins test equipment.

Collins R-391 Digital Readout Rx 500 kHz 10 32 MHz
Collins R-389 Digital Readout Rx 15 kllz to 15 I\lII z
Hewlett Packard 111'616 Microwave Sig. Gen.
Boonton 202, 202C or 2021<: Ai\! & FI\T 50 - 200
Boonton 207
Boonton 203
MOlorola OA 442 250 W Oul on 2 MTR

NEW HAVEN AVI NI
SPECIALS

~HI; "ISO-TIP"
Cordless Soldering Iron

An IDEAL TOOL for:
Radio. TV and Antenna Servicemen Aircraft Servicemen Hobbyists
Home Owners Engineering Laboratories Electrical Departments

JANUAR Y 1973
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~
, ItO.OO

"-- -, , .
-B. & F. ENTERPRISES- '.".,." ."t o It. .. " 0'0>:1

F~,~ A 'X""••, 1<9< "''''''>r .!> VOIlI~ ' t ArnpI<e.
,,-, <"""" """",f ..."r....gh •..,..., ,"". ..u.. ..- ,, """

$1 600
Cl F'9"ro A. ".,I11'd 01' Amp,upp1 v, +l !> vo'''. and 15
Vol " a , ll !> Ampor... M I~ 1>. AnalOg D •••ce" " m,"o'
,,, ' M" modo' 902. 5_' ""cu" 01 001, "'''o l>,gl> pa, .
f"'mana 1 29 00
o F~'" B. ~ VO" I Amp "'_'v. r"""'ad by F".ch"d
9Jll!:o. "-, 0''''''' OIo loctl<l 19.75
s..-"_.'" k., form 17 75
MI""II <On,,"<"'" 10' _.. It.OO

o S V"" S Amp rog" 'arod ... pply. bv B lu' ~ "". lno,
.1>0"' 0) 129.00

CALCU LATOR CHIP SPEC1 AlI!I

One ot lhe "rgell rnanu tae:tur..r~ of
MOS In legr,,'ed Cireu,u hud'KOfl'
, Inue<! h i, lh,... ·ch ip .." in lavor of
I lingl .. chip . Th," i~ ,hI hobbyi,,'1

go,n. ",nee hecan now obu,n Ihi. fully '"~'ed. h'gh'
Iy fle~ , bIe se, a, a haet,.... o t wf\a t even the I.....,
calcula,or m.nufac'u.er. pay. Conlill. of three 24
p,n I.C: s. hn d. bou nt:e'd input. " ,gh'-dlg,1 capac, ' Y.
dIIcoded ",.en·lIgmon, o u, pu" Full da,a inc luded ,

fl.D'g" FIOI, .nog -Poin, Calcul.,or 5.1 $9.75

fA IR CHILD VO LTAGE REGULATORS
Th i, i, th. UA 7800 $1,;11. Th... lo'rmi·
nol fOgulalO' . wi,h ,h.,mol on,'ood 1"0'
'ec,ion .-.d int., ,,,,1 curr.n t Iimitinog. mol<.

'"" it ...n'ially bl_ .....t proof. Baca....
Irmple ci' cuifTv i, lIJOd with ,h is dewa , dlsioninog
'-l!ulotad powIr '''lIPli•• i. dudl .....1'. Ou , pu t i. ' otad
a, ll,o 1 ampa ' "; max imum inpu , .oltaga i. 35 volts.
Cho ice 01 voltlp " 5 .6 .8.12.15. 18. 0 ' 24 Vol ts . Ord",
a. 7805 , 7806. 7808. "'C.

Vol,. R..,ulo'or lSpoafy VoI..l...._..._ ....$2.(lO

SHRINK TU BINO. B.nd F h l1 a truckload
~ 01 shrink tubi ng, bu , w. ni il . ~pec' i"o go
~ last. If you hov......, usad sh. ink . yOlJ k now

,, ;, indiljlln...b.. I"' ....e:tr.....c oonnrue:ti.....
Madll a wi.. ' 00~1 Just spIiOlIf'ld ,hrink t ul);",
over it If'Id i, ... ill loo k lik. ne.... Pin, 100 d0lft1 Some
solution . E ~call..nt fe-sults with hol·air gun• •oldllring
iroo. 0' ..ven a match . Th i~ i, polyol..fin ty pe wh-ere
OU,er _I Ish , in k" ;nn.., ",a ll ....111 to ""aopsulall ",i, ".

SHRINK TUBING ASSORTMENT, 25 I.., ~ach , of

118. 3/16, lI" inc:h l ub nog 55.00
~PECI .·\ I. I .C. 'S , PI lASE LOCKEIlI.OOP~

o ,\ [ 560 Ph_ 1.' J<'krd I.oop •••••• •••.... $4.65
o ' [ 56 1 Ph_ L-ke<l l.oop $4.6S
o ' E561",_ 1-".0 Loop .•••••..••••• SU,'"
o ' [565 ""_I .-.II.....p ••••. ..•.••.. S~.6S
o 'Uf>f> f'un.-lion C "'torfTo Enrod h .6S
o '\ E51>7 P1.l.rr""" O >d $4,65
(] '\ E595 . ·nu r QUl dran . ~l ult i pl i n.75
[) '\ r.5.~5 Tirnrr.:.. s.... I" I h"u,. S p"~io l S I.15

1I Sand $.25 for lo,*,t Catalog .

\n In 'I - tHlkt "[I(;HT . 0T "''UJU W

"'"., \1"- Hill" THI.' , ~ . -' .
_ ......""' ' ~mn' ."" .. ' '' 7) 11%·:13:13.
110. ..__._ - ~.~..... ..r "'e''' .. ...-. .:l:I.
L U II.'• ...--

5275 "".
ssoon

TOT
2TGT

\l nm \\IPl.l FI U I~ST H611

O RCA CD4010

MISCELLANEOUS

ORCA C04Oll7

PLASTI C FI BER OPTICS. PIal
,ic aplocal monol,be.. ir.. con.....
n,"n,ly card·rnooJn l..d Illd IVI"
" I:>I in li~.. dlff er..nt Iober d ,"me'
ters. Excell ..n, suppllmen, 10' B
Ind F Fiber Optic K ,t~ '0 pro
vide .:ldi,,,,,,,,l l iber oplic .... t ....

..I. F,t>er. IVa,lob," '" d ......t.... of .005" (250 It.
<;;Ird). 0 1," del,gn .......tili ly ' 0 R& D and prod uct
eog'neel1 . Spec,fica lion l - ma~ imum con I. o pe..
' em p. 170 d"llre... Fah renhl ll . acce pll nc:e " nogl.. .
67 degree•. nu....'ical alllf t..e . 0 .55. , r"""",..,en
'... · 0 4 10 1.5 miCfen•. YOUR CHOICE - SI .oo

'TI MER . 0 to 2.75 MINUTES G ENER AL
TIME. New ","ckilged lim..... for 115V.
60 Hz. Time, 's "" lo r 2.75 m inute' 11 65
le<XInd.1 of oper.,i.... , Al Ihl ..nd of oj)-

er""ng evc". a SPO T ....IId> i. daM<!.
May be •......,. ked '0 "'0'1',(10 .-.y I"n.. delay J>e.

tween O.-.d 2 .75 mlnu t... , Mak... a u""ul lab or

"'Quenoe '''''''', La,ell deSIgn with CU llent lill
price 01 S1500

Sl'I.W, 1 lb.

[) Ie....d ", _phl ;..- on 14 1" " D IP pad _ , pr".,_
u~ to 4 w.,,, ""..... w,t ~ prO,,"' ""0 ' " ok, ond 28 Vo"
l.Uf>PI. Con too """" 0' t 2 V"I" w, '~ ,odoKOd oY'OU'
_ 1195 1l"" $ I11 00

" .I'~ ~lr
I IJ

o MUS 4988 Silicon Un i""e..1 Swttch. Urelul
lor >roll....nl" '•• switch . _I' 9'"""rator~.

..ie. Sl ,oo
o MUS A65 PNP Hlgh·Cunen , D"f lo ngton T' in ·

listor. Supe. high gain in a .m,,11 pack i!!". 2/$ 1
OMPS A I4. NPfII . SAMEA$ABQVE 2 '$1,00

COMPACT BRIDG E

2 Amp 200 Vo lt s ,60
2 Amp 400 Voil $1,00
2 Amp 600 Vol , $ l.SO

2 Amp 800 Volt 52.00
2 Amp 1000 Voll 52SO
4Amp eco ven $ l,SO
4 Amp 600 Volt $2,00
4 Amp 800 Va ll S2 50

70 WATT RMS AUOIO AMPL if iER
BASIC PACKAGE_STEREO 55.50

Take advan,. 01 S'9"""C'O NE5-40
po_ dr i...... (d"u AB amp" De-
..gned lor 35 ....all. RMS peo chan

..... 1. ootc-ueo 5% hequenc:y rewoo", . .! ,5db
20 Hz to 100Hz. NE54 0 r"'-lUl,e, lwo powe' Ir.o
li'lor~. i 2N5296 lNPN) .nd I 2N6 109 lPNPl.
1Upphed pe' NE 5-40. K,t package ,nd Ull... (21
NE5-40. 121 2N5296. 12) 2N6109. inlor ....."en ....
P.C. board laYOuI. ",""."od clfcuitry, and a IIlI 01
mi,cellaoeou~ sma ll I'"'' '' reQlU,.d to bu ild Ihe 70
wall Imph l'er for . I.. ,eo.
o NE54lJ $1,251 .

o 2N5296 35 WiU NPN 751 .
0 2 N6 109 40 WI II PNP .75 ,..a.
o 70 will Ste 'eo Kit $5.50/ea.
o 35 wal t MollO Ki, $2.95/ei.

HARD·TO.(lET DIG ITAL I.C: . SALE

07«7 BCO To-7 Setmen , Oeoode ' Drin-r $1.06
07490 Dec,mal COUn'er .__ S .76
0 74B5 CO mpar .'or , $t .25
07419 2 Up-Oown COun'er .. __ ,,, SI. 45
ORCA CD4oo1 Duad 2· lnput '+or Ga'"

lCosmosl $1, 25
COmplemeoury Pair &
Inv ' ..r $I .SO
Hu Bufl.. ' $1 .SO

SEMICON DUCTO RS. SA LE

.I'j .. Q '

$1.25

$1.25

SPECTRA _ STRI P FLAT BONDED

SUPER DUALITY I.C. SOCKETS
Sockallmad e by T.I.•nd Cinch, All
are Iow·profi ... compact ty pes .

14 Pin Dip Solder Ta.. Sod<eU

31Of Sl,25 161orS5.oo

16 Pin Oil' Solder Till Sock.."
2 10. $ Loo 13 lor S5 .OO

14 Pin Dip Gold Wir.. Wrap Sock....
2fo.Sl.25 10 10, SS.00

16 P'n Dip Gold Wor. Wrip Sodl.."
2 for$ 1.50 6 lo r 55.00

10 Pin To ·5 Gold Sockoll (Cinchl
2 10r $1.00 13 1o. $5,00

PA·234 POWER AMPLIF IER

PA-2f>8 VOLTAG E REGULATO R

We know ,hil il wh at everYOne wants

lor the" home·brew project •• beau
lhey alw.y. uk lor u. We now have

0.....- 5 by 10· fee,. 0.., " woo', lall
_ long. SO o,dft now belOfI ,, 'l all 9>"" .

We don', ",an, .ny broken heart•. Spec>; 20 conduc·
'or•. 24 AWG. 7 .n.nd...ize i. ,88" ~ ,044". We cou ld
gi'"11i ,I~ vi.lu,,~. bul moll ueopl" know Ihom Or could
el1,ly look ,t up in ....y indust'ial ..lIett ....'e:. house

catalogue.
$h. Wt . I Ib. ,10f... I.. ...0,,;Ie, No. SSfBRC UU
Pr,ce ' S3Sl1 lt. S I ,00/311. ss.oo/ta n.

$30,00/ 100 It. S5S OO/2OO II. Sloo.00/400 fl
S2OO,001900 ft . S5OO.oo/2000 ft.

oENERA L ELECTR IC PA·234.1 .4·WA TT
POWER AMPLIfiER $1.25
Thi. amplil ier i~ housed in a plastic dual
;n·line pack age ",i,h a ..b lor hut ttlnsfer.

Has ....,y fo.. actin ' ...min,""•• and r.,qui,,, ....Iy one
capaci'or 10' lubililll' ce. Compatible w i,h a, 16, or
22-ohm I""do. Appl icasiom include P.A. ly~teml .
ph Onol . movi.. proj..c,or,. TV, AM I nd FM " ""iv.." ,
GENERA L ELECTRIC PA·266, 5·WATT VOLTAGE
REGULA TOR. HouM<! in plutic dua l in-lin .. pa c:klve
witfl ' tavtre'wd lead11f'1d _r t ab. U...b lll 0Ye' wi~

' .... 01 in put and OUtput voluge-s, inpu, VOhall'tl
'0 37 ""It. I nd outpuU I,o m 3 to 30 volll. U...ble in
a wid.. ~a.i.. ty 01 circu its ,

SING LE CHIP 7·SEGMENT DISPLAY
COUN TE R, AND DECODER. Than'ight
A l,ng l.. chip TTL decad~ co unt.r with
lilchls. BCD outPUll. a 7-wgm..n, dllcoder

d'iver , AND I 7'1I9_n1 LED display l...ijh decimal)
en tap . Only 0 .15" ,h,ck tOOl coun"nog pinl) . _ dt,p

mounl1 in • 1l.ndard 16-p,n DIP sock ..t . Di9'" a'"
0.270" h'gh and can be latched in du.ing ,hI ne~ l

oount 0' bl.nked.
0.27 OLD _ S15.oo

~ WAVEFORM GEN ER ATO R, BF·5
-..D JuO! one 01 th .... BF·5 dIIv,,:e~ pro·

t+"+ 1 duo:4" """, ",,,,,r•. tr '..-gle. ramp.nd
,·...01 ww'oo ,h ...ave lOO-Inl ","!Iou' ~,.

• , To .,.....1Kl"'. c:omponen lS. By add"•
.....~ a "'cond BF ·5 , yo u c.n c,eate amph·

•

IUde, ffeQ""ncy Or pIla~ modula ted
varle'oe<lol lhe.. "'.vefo"m , The y

..... IOIe 10 '.plKe I.ge dilae'" .......foo-m genera,or.
a><"nog from $;100.00 '0 S13OO.oo_ AlII'.. ...... t i.....
,hey greaUy reduO!! svstem ",e,ght and power con·
s.umpt ion. Full l..chnical dal •. P,C, l,youl, ••..,mhly.
and hook-up 'n.huClion. included .
BF·S WAVEFORM GEN ERATOR ....... __...... $9.75



••••I'" IS••
I " '"

EPOXY RECTIFIERS

400 Volts B FO R $ 1.00
1000 Vo lls 4 FO R $ 1,00

,. .. ,....e.-...
" 'Ill ,.~ '' ''cu ,,,, 'ars ,,,,'C-'"
, • •U , .., e-o-.
,..u ,..s ,... ,..... ......_ ... DCu

B. & F. ENTERPRISES
~ ,6 171 S32 2323

~ 0 80 . 4i , H.'IIo, n• . MM...."~.III 0 1931

I Amp
2.5 Amp

II Send $.25 10 ' lalest ' Ul>'" calalog.

UL m .'I'" HI.RI, " I It.HT 'OT .;n·r.tn u )
",.,. ~(". r.~IIlI' THE L .~. "

_ ._.. ,.,~ "" S'''' .. ,.1 .. SQ-S:>D.-_..1--I . ...... . t1.. :=.
o;.O. n:. ,.._

Th" Of:U , f G ""'n' "'''.".,1 of _ , •••, ' """_RO "on. ,,"' ,
In , " md" ... "" _ " ..~ I ,....~ "' ,'"
,n_. ' 0 _ ._ , .._ ".. w,."'0" ..
......_ n flo , ... _ ...
" e-.~ _ .. _ JJ_..1 ' .._ _
:so _ _ ._._ ......__... . _

.. __.. _G ..._ $'- _ "_"'__....._......... ....- ..__ ....
. , .... .. , .. '''0, _'.pI.. _n'_ . _ _ ..... 10<......_ ,.. '" ,._ ••_ _,0._

"",.., _,,'" s DCU·. _ ,"'", , .._
'", RO""" ."_. " '0", ,,.",., '"on .......,... ...,,-,

,"EWEST OCU'

H;o.,CT IO:,\ ( ;D r R \ TOR KIT
l\lI·OSSIHI.E ? A S700JHH unc' i, • • ~~o~ralu, lu,
$'I'lJltO! lIu. I , U~ ! Th~ n ·. ~ -<'<J. I [X ,\ 1I'203
o...... hl h I m ~ nl _"' lhi. \><.....
1",,"'1>1 0 "'it 1.. 0 r"'<'nII " uit . - .....
i• • co ;". ~ and prod , Ir..nr: .
""lu I ' lh . f.mp and puboe ..tonn•. lh..
..-n ,,,d i. a ""..Iu la lion ~..n..... lor , f"f am plih .. l ~ o.
[n' ,! '"'''''' " ."I"I . li"n u[ th.. 'Mll p'" ..·.. ..I... rn>.

001pu l f, .." u ~..cy ' .nr:" i. (rum 20 .h lu 1.5 nlf"l:a·
1I...1l. \I"dula l i>.. , i il ch .....L..<-to h... fu .. i"I.. , ...1
A' I. in l.......1 t·'I. , 1 1 modulat ion .

'1od'" '\ 11 -6 2011. hmdion G........u ... ._ .._ .. $'I'l.oo

DE CADE COUN TING UNI TS WITH READOUTS
....... , .... of • • " , _ , _ ..._ 1<. _
01"'''":11><>..'''. ' .e. KKk" ' ' KKk" 10< , ,._ 'ho' ,.,,,,, ,,.. "" " ~ " " ...
of .." ' '''_ '''' _ , , $0 oIa,...., "' _.. '-.J." _ ,. ..... _ ... "-"', _-,.,... _. J ........._...-__ _ _ _. ""K_,.''''' .o.....-e-...l:l _._. _

_ ,_ _ .. ' G _R

U.....d ,._ . , _ _ ~ _ .., _ .

.............. ..... ., "' ,oo _ , " ,
" .. " , m .. " , ,, n"", up 'oo
••"R _.' , ..,..~ "'"_.. ","" .._ '-
_ f'__ ...... _ , .__ " _ ....,..___.

, .., _ _ ,_ [)o..., _ ..__. .......- ..-- .... ..-

SURPLUS

$2 ,35

52.35

ELECT RON IC PRE SET COUNTER

THOUSANDS OF

O S II OSO A

O SII OSO E

ampl, I,.. IS 11>$ .1 _ S5.9S

O Set 01 (J) 2lXlO mId 50V C'PKl1011
tor W ·wa n .te'eo 54 ,OO

o Set 01 (J ) 2200 mId 75V capac' toll
10, 25 0 ' SO wall amp-l " 'eI" ' $5,00

O . Amp B' idge R@ct ,lie' . su,table lor .11
....p1 I I ~'L 52.00

o Complele k,t for 100 tt RMS " e'eo
.mp-l,loi.. 1200 w.n mu"e. ;nclud,ng
lWO 50 ·watt Sanh n hy bri d,.•11 pa' lI .
in,t ' uet,on,. and nIce 1/ 16" th iel< . bl. ck
.nodi,ed and punched cha.." S88.oo

O S.me for 50 watt RMS 5lel"'eO .mpli/ie<.
ond..t.1. 1_ 2!i ..all Sank,"",. ere ., ....... $58,00

o Same for 20 wall R MS ,t ~. includeo
t_ lo-wa n Sank en•. et c $30.00

RO TARY TH UMBWHE El SWITCH

O SlI0 25 E

SAN KEN HY BRI D AUDIO
AMPLI FIER MODULES. W.
h...... rnMle a 1O<t"....I" po,um
01 !Wnkw AudIo Ampl ,l ,... Hy ·
br,d Modu~s. W,,,, the. you ClIf1

bu.ld you. own aud iO ampli f Ier . a' 10'$1 Ill"" ' ''''

pr ice o f d isc. et e co mrx>ne nt.. Just add '" power
....ppl y. and a ch...,. to act a. a h"a' .ink. B•• 1ld
.- un,u. in Dnginal boon. guaranteed try 8....:1 F.
Sa"""". and the Sanke<'! U ,S. d 'i!"t>tllO< _ A••,Iat>1I

in Ih,ee " .... : 10 W"'111 RMS(1O w.lt,m....c power!.
2S_m RillS l50wam M.P, •• and SO wa m RMS.
1100 wa lt. M.P.• I>" r channel. TwenlY 'pa~ man,,·
facw,e " , in'I,,,ction book included , San h n amp'
hf,e" have Ilfoved '0 ,imple and 'eliable Ihat they
"e being u.ed lor Indu, ulal apphcation•. wd> ..

",vO"'I>"''"' & w,do! band Iabofa lory lIl)I>I lcahor"

D S110 10 V 10 ....11 RMS . mpl lh e r.
lnoj " u n al grade $4.15

D S ll 025A 25 wall R MSamph fie' .
ind u,l,i.1ylade $ 14 ,15
so wall R MS am pl,lle' .

",dUlI".f9';>de --_.· .. . S:n,50
25 ..a ll RMS amphl_•
ea>IIOmy 9';>de $ 14 .00

5Ow.n RMSamphf'e'.
economyy rade ........ " " ..$ 21.00

O T, . n, fo' me' lor ,Ie'eo IOwalt am pld iell
12 11>$ 53.95

o Tr' MIOf meo 1o ' S1e'eo 25 0' SO wan

Thi' counte' i, f,o m • copying m. ·

,.k ch i.... II ute'lWO Ou ,.,t elfoet'o",q med'o;&noCill.-c..:le oo.-.te". and •.,. W

, \~. nice~ ...PPIW. ete. Two a
-"'-,ota,v _itchn allolor ,h. unI t to be ~

LO O J pre ...t w Ith anv n umbe' I,o m 1 10 ~
SO, When ,ha n umbe, 0 1 pul", . in ,eaehe, lhis cou nt. ~

a ,e l, v 0"""'.•humng o ff the con lfolied un't. Shou ld I:f•be "",luI lor coil w,nde<', ""d Othef "I'Plrcotl...... , e · <I

QIJ'''''9 Itlu .-oll at • prfdl,te,.,n,ned munt . The pitt> is
.Ione al our low pr oQ 'epr..-.' a "'.te.I ··. .. the "n1t
hal h ,gh q u. hty ' wl .d'.....ilicon 'Kt,l,en. t,an,I"' ....

ers , at e.

o P,e le t Elect 'onic Coun le' ( 6 Ib'. ) .. .. ..... ",,$6.7 5

B'and new d 'git al .witch. "," . ilan le w ith
outpu t in $\rai!#ll <!e<:."",1 fOfm, Or

BCD. Widely uoed 10 ~I up ",_te<-

min«! cnunl. Of ' n ter vall. d ....."1 val.....
or dog'tal ·!o-analog .al....,.. Pl'i_ quoted ." PM

."Clion, 0' deade.

DECIMAL OUTPUT (10-po"lio n l RTSDeo
BINARY ·COD ED DECIMA L RTSBCO

OUTPUT

HIG H·TE MP. POWER TRANSISTOR Q
2 Nl 01 5D NPN So l,con "J(J(NI~
Power Amp" ' ,e' :>OOV l OA 52.00

10 for $ 17.50 Of 100 for $ 150.00

=

$9lt.:-,O
$8 1. ~1l

10.000"

$7500
$95,00

5100.00

<

$9 .00
$1 1.00
$12.00

-. -,

•.••••.. ..••1 2.%5
· 12.25
• •• •• • • . ... .12. 2:>
· • ••••••.... 12.25
.. . • • • • • . • • .$-:00

•,

CLo<.K KIT

$5 .00
$6.00

$6.'"

•

NEW CATALOG

,

(; :\ , c /c
(; ~ 'C

e.mcrr

2

YM'WJlI( h.)

WWW26(fU
WWW24(1t. )

2-W' :'IotiMERAI. " :'Ii I \ W " <:1.0 £:1\:

.....~

BRAND

LO\\ ·I·I{ICF.D

GIANT
KIT

, .... ! t"o . !act"';".. o m n"'...... iaI.-.t.bl i...·
...... 1 nd plor .. he> I la'l:.. ~ •.p.,... . Ioa,.
ad "P"''' a ich nt,n ua h hid, c.n ....
fu d l rom di<ta ..c = , •• L.'>U 1 1. All d ti...
ci'cuit ' Iid .1.1 nd "" il .."'pi", <" ",,,n ,
l SI " c hIp. h .d;,'.I" h"ur. "'in"l IId <o"d •.
\l a" I", 2 1 ho", , .. 12 hour " ,.Iinn ..·;, h
a "; "'P'" j .."' <hoOj!'" K il "ff.......t .." mplr' ilh 0<
.. i'loo..t 10< .... . Ion> I.. lin.... P." ..-Iud..
r .c . bn¥~ <I.. ...tid ...-1 ,
'''';''0' '' u '''''' ;OJ! fill Ie.
Sh." I. 15 1h..
" ilh c . ...
" 'i1h.",t C....

Th ..... hy h<id ""1:,, 1.1< , , 10
...... ""l0 ;,;n~ no ...1 1 p" o·
....IL r.....jk-.. I 10, opnah a1
.mp!ir... ...ppI"" Iot!:'" ppI....
.nd otb...- b~b pt'riom .....
1.... lion.... 'II ftTWl.o l Iu ......
lban 50 o,ill;"o lt. rippl.- .nd u ....
lhan I ~ Ii.... and l" oiI ~1.1i> >o.

•"m~ ",,>d•.I.. fa, ... c.....t i,,~ t hi'
.......p ical i,," .

C S13I :!(I[ 12 \ '01' .. I An' ...
C SlJI 511[ IS \ 01... I Am ...
lJ S1J: W[ 2--1 hit.. l'\mP'"'"
C S13050[ S \ 011.. 1 '\ .........
lJ SI3:>S I \l 5 \ ..11.. J Am ........

' 2 3 0 - s" 'II _
t

, .... . ~ pr dicit.1 dorlo. .. ilh e.........1 [ 1""
-:'·"'''In o l o " , i.. diopla, I.. .... .. in • • I ~ l..d Inot
..·..od <.h in~t. In 1'1-:'2 . Ih.. I\.!i F ni,, ;'- d i'fla,' ..I" n..
........ hi.lor y by .... i"llh.. fi '"' . nd n nl,· d ",-!. ...,Ih
oiN-'f'Oo;" hour .. o';n" l an~ nd. d i.pl&, und...
SIOO. , h I $50 pn IOf
111 . 3, ~o"h. lha l _ .. in I _ II f ..I .....
.. ill .... a to ..... I..h t hi> p...-.Io.. pr ;""! TIo ia ..-.
-., ;......t.. po...iJoloo b~' a brJ........1.. mtT aloo..
..hip. ~......m-d.-.ic d 1m . ""..l~il rIocIo. . O....s.. h••
RUl o ltl po l 1m ..,.I n.1 drH<.... \l a,. L......... 1m
2·' or U h" u. """" ,Ii" n " 'llh " nl, ••i"'pl.. j u"'.....
chanr~. t ...n'plP1 ~ .. rib . 11 po"" ..-.n.~h. ,,,.I ,ud ~, "

mao...l. and 1.....><1 u ..... n"I,· ....ld... int "'"n a Dd
• ....-~n ' .. ''''l_rN.
~ h . lI l . S Ib.. I.PIH: lI il<.:-ol'

~ ,\ " K E" HIGIII'O\\ EH. IIIGIII·EHFOR\I ·
A;'I CE II H IRIIl \"OI,TMa: REGUI.ATOI{S

New , ,,' plu. from • la,ga eomp<J le' co mpany . Solid
" lver ·p1ated O FHC coppI!'I" conductOf . SIl"(:...1 h Igh ' -.J

temPl'fatu"'. tn..-wall inSt.llal ..... of lellon. and o .he,
q.... l,ty m.te, ial" E. tre me lw flJ9!l"d and fI"',bIe ",ife'
w,ap W"• . In add,"on '0 uwal.appt'CI1lon•. CIIn be

used IOf e ll~C1I~' breadboa' dlng. and ....hereve' qu ick
. 1,ippi"9 01 so lid ....i'e is de, i, . d . DiHe' enl colo,s a,e
now av.il.ble. Stne li"l, second , and Ihi, d cho ice of

color• . St>'Ppon9 wa.gh' 1>'" 500' i, l Ib .
Conductor O<der No , 500' 1000'

On
30

""

,



LINEAR SPECIAL
Ten ( 10 ) ope.rat i ~)nal ampli fiers with a two .page
sh~et o f aop bcarion notes co vering the basic cir .
CUlts uSing op-amps . . . . . . . . . . .. . . . S .55 each
Op -am p p ackage 10·741 's, data sheet and appl ica-
t ion no tes; 14 DIP , 8 DIP c h o ic e ontv $5.00

DIGITAL COUNTER MODULE 30MC
u n it includes bo ard , SN7490,
SN7475 Quad la tch, SN7447
7-segme n t driver and RCA
" nu m it ro n" d isp lay t ube
W/deci mal. 1" x 4 .5 " mod ule ......
w ill mou n t o n 1" centers.

ki t S10 .95 wired ant! le ' h ..d S I J

LINEAR Ie's [dual-in -line}
L~I IH(l posit ive vo ltage reg 8 0
74 7 du al 7~ I o p amp DI P 1.00
L~lJO l vol tage follower u p-am p 1.25
7(IY . I 1·1··ope rauona amp J h.' r . . . . . . . . . . . . . . .. .3 5
7 10 vo lt age co mparato r .. . . . . . . . . . . . . . . . .50
LM 309 K 5 V-I A power su p ply modu le 2 .50
LM 380 ::! watt audio amp lifie r 1.50

Only $9.95

CD-3 Universal 'Counter Module
Can be program m ed to coun t to any
modulus 2-9 for one k it , 2-99 for
two kits, e tc. Inc ludes board, 7490,
7447, RCA DR 2010 Numitron display
tube and five programming compo nents.
Full in structions included - perfect for
displaying second, min utes and hours. etc .

Complete $9.25

CALCULATOR ON A CHIP
40 pin DIP package -
Add , subtract. mu ltip ly, and divide
12 digit d isp lay a nd calculate
Chain calculat ions
True cred it balance sign o ut pu t
A utomatic overflow indication
Fixed decimal po int at O. 2, 3, or 4
Leading zero suppressio n
Complete data supplied wit h ch ip

OIGITAL SPECIAL
Ten brand new Ion carri ers) duat-in·line JK flip
f1op~-lU321 w ith data shee t a nd two pages of
applicat ion notes describ ing hookups for -div ide
by three (h rough ten , and twelve. Also self
correct ing r ing co un ter ho oku ps, etc.

10 lU321 W/data $4.00

TTL dual-in-line
7400.7401,7402. 7404.7405 ,7410,
7420.7430,7440,
7450,745 1, 7453 . . 100 fo r $1 8 .00 , • . . ea.S..2 0
744 1 BCD decoder driver , • . . . . . . . . . . 1.00
7442 BCD decoder 9 0
7473 d ual JK ffip-Ilop 55
7474 d ual ty pe D FF , .. ...... ... . . .. .40

. 7475 quad latch .•.....••. . .•.. .... _ 1 .1 5
7476 d ual JK FF .5 5
74RO gated full ad der 50
7483 4 h it fu ll ad de r .• , 1.15
741'16 q uad ex clus ive or ga te _ 65
7489 64 b it RAM . . ..•. . . ..•......• . ... 3 .0 0
~490 d ecad e co u n te r 9 0
7492 d ivide by 12 co u n te r. _ 9 0
74 9 34 bit b inary co u n ter. . . . . . . . . . . . . .. .9 0
74 154 o ne o f 16 decoder .•. . . .... ..... . . 2 .50
741 92 up/down decade co un ter .. . . .• .. . .. 2 .2 5
74 193 u p/down bina ry cou n te r 2 .0 0
74 195 unv. 4 bit SR .• , . . . . • • . . . . • . . . . . • .9 0
8220 parity gen /checke r ... . . .. • , _ 1.0 0
82004 bit magnitude co mparator 1.60
8280 preset decade co u n ter .. ... ...• ... .. I. r5
82 81 preset binary co un te r . . • , . ... . • .... t .15
8520 25 Me divide by "N"

2 toI 5 2.00
7495 4 bit SHIFT REGiSTER 1.1 5
85908 b it shift registe r .•. . .. .• ... , . . . . • 2 .00
82 70 4 bit sh if t regi ster , 2 .0 0

LAST MINUTE ADOITIONS
NE565 Phase lo ck lo o p, TO ·5 $3.50 ea.
NE 566 Fu nctio n Ge nerator, 0 1P (8 p in) $3.50 ea.
NE567 Tone decoder, DIP (8 pi n) __ .. $3 _50 ea.
7447 7 segment decoder d river $ 1.30
74 18 1 Ari thmetic Logic Un it , 24 pin, Di P $ 4.50
8261 fast c ar ry for above $2.00
8 223 2 56 bit bipolar field programmable,

read -only memory ; $ $ 7.50
8 5 70 9 bi t 5 1, PO , shift register $2.50
LED Red Emitting Lamp . _ $ .60

All Ie's are new and fully tested - leads are plated
with gold or solder . Orders for $5 or more will be
shipped prepaid . Add 35~ handling and postage for
smaller orders. California residents add sales tax. Ie
orders are shipped within two workdays of receipt
of order - kits are sh ip ped within ten days of
receipt of order. Money back guarantee on all
good!> sold .

BRBYLOn
ELECTROniCS

SEND FOR FREE FL YER

P.O. Box J
CARMICHAEL, CA 95608

(916) 966-2111

152
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FR38 Counter same as
HP524 B, 8 p laces, Free .
Range 10 KC to 10 M C
and can be used to 100
M C to 200 MC and up to
500 M C With proper
plu g- in (u ni t can be used
t o 10 M C w i thou t
p lug-in. Good condo
· $75.00
10 to 100 MC plug-In .. .
· S24.50
TS1060 Teletype Distor ·
tion Test Set. Compact
3" Scop e Indicator 11OV
60 Cv Power 6 x 8 x 14"
.... .... .. . .. . $1 4 .95
5 Level Punch Tape
Read er . Range f rom
0-250 WPM depending
o n pu lse ra te to solenoid
· $7.50
Crystal Kit for PRC6 Walk ie T al kie con tains 42
crys tal in a metal carry ing case $9.95

TA1 Sound Power Unit
Compact hand h eld . Just
hook up wi re and use.
With bu ilt in generator
for ri nging. N o Batteries
Needed . . . . $12.50 ea.

GRC & PAC Equip.
RT66 FM Transceiver 20
to 28 $27 .50
RT67 F M T ransceiver 27
to 39 M C $39.50
RT6S F M Trensd eiver 38
to 54 M C $49.50
Rl09 F M Receiver 27 to
39 MC $27.50
Special PRC9 Bac k Pack
T ype Walkie T alkie 27 to
39 MC In Exc . condowi th
back pac k access. and
battery case ideal f or
general com m. , hunting
etc . . $49.50
LA Frequency Standard
Range 160 K C to 15 M C
± .003% (to 60 MC ex 
te nded) with a 100 KC
crystal. WI. abou t 150
Ibs. Unchecked o nly
. . , $39.50
APQ41 Radar X Band
Transceiver w ith a 4J50
Magnetron and a 2 K2 5
Kl y st ron w ith all tubes
com pact Exc . Cond•. . . .
. . . . . . . . . . . . . . $3 9. 50

Command Aec-Trans.
3 t o 4 MC $9.95
190 to 550 KC $9.95
190 to 550 KC later version $12.50

and a cradle phone in like
new cond o $9 .9 5

Telephone Dial . . ... . . . .. . . • . . . • . . . $1.95
Field T elephone Wire 2 conduct or 1250 foo t
reel $1 2.95

Magneto Telephones con
sisti ng o f a wood case
w i th hand crank m agneto
and a cradle
Wall T elephone

Model 19 WIth Svnch Motor Keyboard (w ith
tnnlt In Tape Punch ) and Trans. Dist . less tab les
· . . . . . . .. . $85.00
Typ ing Reperf Strip Pr inter type $24.50
Non typing $19.95

Teletype Paper Carbon Type case of 12 roll s
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $3.95
Aepert. Tape 11/ 16 case of 40 rolls $4 .95
88 MH Coils Package of 5 $1 .50

Coll ins V ariable Crystal
Oscillator con tai ns 18
crystals m ou nted o n a
turret wi th a prec ision
geared sw itChing arrange 
ment that selec ts the pro 
p er c rystal and coi l
com b. thus giv ing a w id e
selection o f treq . Crysta ls
included l omi tt ing f ree-
nons) are 26 M C 27, 28,30, 30. 11 1, 3 1, 3 1. 1,
3 1.6 , 3 2, 33, 34 , 35,35.5, 36, 36.6, 37, 38,
38. 8 all m ou nted inside Crystal Oven o nly $9.95

Teletype Model 15 less
cover w ith Sv nch M otor
& Keyboard .... $49 .50

Wall Telephone With dial
ready to mount and use
· $4 .95

Western Union Facsimi le
U nit Trans. & Rec . wi th i!:;;;:
60 Vy sup ply. 12 x 12 x !. ..... {j:)
6" used in many off ices, ' ON ..

comple te wi th co nversion ~~~··lJ)V
sheets for ... $9.95 Bu y Six and get O ne FREE
• Same u nit bu t may need a li tt le work.$4.95 ea.
Paper f or above, 100 T rans. & 100 Rec . sheets

$ 1.95 for t he 200 sheets

OS·SE /S Oscilloscope.
Thi s is the " E" m odel o f
th is seri es wh ich is a later
ve rs i on , p o rt able 3"
scope. Size 6 x 8 x 14 "
AC supply , 2 M C wide
w ith carrying case Wt 12
lbs $39.50

1JQ 1JQ@~ . @m©fS ©@Q
1624 South Main Street, Los Angeles CA 90015

TERMS: Remittance in full or 25% deposit on COO order. Minimum order $5 .00 FOB L.A.
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Solid StateSystems, Inc.
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COLUMBIA. MO. 65201
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H eFt" s hou i, uori s:

P l ac e an o rd er for o ve r $25.00 worth of merchandi s e
at our re gular 10'" pnce s , Then,for each dol lar worth
of merchand ise OH~ r $ 25. 00 . lOll may hur one o f the
fo lto wing kits :

1. One e ach of 7·190, 7r5, &: 7-117 for $1.';0
2. One each of 7·i 19 2,7.175, & 7 H 7 for 52.2 5

OFFER EXPIRES FEBRUARY 10. 1973-· To,eke a""',,,.
01b us sale, please lIlenlion the nine cr uu s aaaezme In your order.
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TS 323 FRED. METER
Simila r to th e fami l ia r Be 2 21 e x c e pt th is o n e
cover s range o f 2 0 - 450 m e . A ccu racy .0 0 5 %
U sed, gu aranteed OK , less batteries, wi t h
schematic . TS -323 ship wt.35Ib s. . .. . $50 .0 0

NOISE ACTUATED SWITCH $1 .35
Solid state noise actuated switch fully wired,
in cl u d es mike pick -up. amplifier , Se R switch .
Actua tes by n oi se o r w histle. Usefu l fo r burglar
ala rms, la m p lighter , etc . 15 ft range.

LIGHT EMITTING DIODES 3/51.00
Ruby red , gold plated leads . W ith me rcu ry c e ll
fo r instant testi ng.

Alpha-numeric keyboards. E xcellent to new in co nd it io n. Styles may vary slightly
fro m p ic tu re. Two models available. o ne with ASCI I encod er in base $55.00 postpa id
in the U .S. Keyboard wi th no encoder in base $35.00 postpaid in U .S.

KEY BOARDS
$35.00 & $55.00

Ie BONANZA
Brand new DTL dual inline (D IP) package,
factory marked ceramic type. The price is
t oo good to be true . Fully guaranteed and
with specs.

930 Du al4 input NA ND gate sim ilar to 7420
93 1 Clocked flip fl op •• 74'1 0
932 Dual 4 inp ut Expand Buff" 7440
933 Dual 4 input e xpande r •• 7460
936 H ex Inverter .. 7405
945 JK Fl ip Flop •• 74110
946 Quad 2 inp u t gate •• 7400
962 Triple 3 in p u t gate •• 74' 0

15ci each. Bu y $ 100 wort h and deduct 10%.
24 hour del ivery guaranteed.

ALPHA-NUMERIC keyboard removed from
unused IB M Selectric machines. Bargain
price at only . . . .. . . . . . . . . • . . . • . $8.00

GIANT 8-7971 NIXIES (2) wi th 2 sockets
and driver board con tain ing hi vo l tage t ran
sistors. Comp lete p lug-in board as removed
from o pera t ional eq uipment. Schematics in 
cl uded. Un believa ble but t ru e . .. just $ 2. 50
for the comp le te pac kage• .. #725-10 $2.50

Please add postage fo r above.

JAN UARY 1973

JOHN M ESHNA JR. PO Bo x 62, E. L YNN MASS. 0 1904

155
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NEW and SURPLUS
and

ELECTRONICS FOR THE
EXPERIMENTER

HAM

Electronic Clock Kit

Small Size;
2 1/ 4 X 4 1/2 X 6 l/4

Step Into The Ful .... With.
THE TlME M.\CHIN[

BASIC CLOCK
El..ECTRONICS IJ;JTl

HAND-flNISHED SCUD
WAlNUT CA~[

Option.:
'~M
SNCXlZE
MMoWAL RESET
AUTo-POWE:R R[~ET

SECONDS OISPUlY
•

1.9,
2. 00

.ao

."l. 00

Int<oduclnQ the mOIH otyH.h, comlN''''- ••,s,e-o!-lhe-srt eleetronl~ clod ~!t .".. Uabl" anywt>e, ••

THE TIME MACHINE ut lll ze. the 1,,1... , e le ct ronic tec hnique s M d edvances 10 provid e Urn ..
Infor mati on lik e no c loc k he. before. A l.a r~e SC/O J" Inte Q,aUOll (Ull ci,,,,,, I' provldu 'he loq\ c
to oonver' Ihe 60 hertz Une lrequency Into e displayable Urn.. . Inler.... l optlono l'lclude ..
........".ble "',no "lrcull. live mlnut••nooze, end H I\ouT tim• .

2 - MET E R MAR K ER G E N ERA T O R
KIT

19 95

Greatest advance
in soldering since
electricity ...

COMP1U~lY PORTA'U

H~ATS IN 5 $~CONOS

SOlDERS UP TO 150 .IOINTS
OR MORI PfR CHARGI

RECHARGU AUTOMATICAUY
101 ITS OWN ST......a
NO AC lUl U GE OR IItOUCID
CUMlI NT TO O,l,IIlAGI eeueare
IL!CTIlOMlC COMPONlNn,

$ 19 95
NEW - GUARANTEED

WAHL

••

PIl.OYIOE5 A M.\IlKtIl SIG!IlAL ON All STAmlARD
Z-MCTU FM CHANNl:LS. INCLUDING THE REptATl:R
[NPUT AND OUPUT CHANNI:lS AS wru, AS orarcr
CHAN'itIS.

COMPu:Tt WITH IU:CH,t,ftG ING STANO. f iNE TIP AND
INSTRUCTION BOOnIT

HAS INTERNAL CURRI:N'T LlMrT. TH£RMAL SHUTDOW N , AND
SAfE-AREA COMPE NSATION.

USES THt UTtST STATt-Of-THt -ART THREE TER MI Nlt.L RroU UTOR
cncurrar.

5VOC
3 / 4 AMP

PDVVE R
SU P PLY

K I T

Slzt,

l.SS· X 6.20· X 2 . 12'

24 95
NEW

.. I ~.bytto" . al"""".,,,,ul<
kaI.. t .~ "l pped _ItO a
10lI0 ~• • or..oq l~""t1<ol

t o tbo.. lUIod 10 ,. 0
CallU~ tol."" '!'loa
t_ "._tor 1. _ou.tod
an • prU tod dre.U .aro
h 'oa<k or t o. UI0" .
III t_ .........<1 ... aTO
prool • • od hI a an..
' r oad . tor _Ub. ....

TOUCH CALLING
KEYSET

SIMILIAR TO MANSANTO MAN-I AND
OPCCA SLA-7 . rrrs IN 14 PIN DIP SOC KET .

LED
I J U SLOCUM S T REE T • O.. L ......... TlEx"S ~207

KA E L ECT R ONIC S A L ES ,210' 107_]2)0

COMING SOON ' TOUCH-TONE OECOOER KIT.

WHEN IN DALL AS VISIT OUR STORE
SATUROAY 9 TO 5.

SEND YOUR NAME IN FOR MAILING
LIST AND CATALOG.

6.95

NEW!

s 5.95

Segment
D i s p lay

3 95 EACH

7

CI~J
.U ..l..730

f-----j -----,t

DIS PLAY KIT 1. I NCLUDES, 7 SEGMt NT LED , 7441 .
AND 7490.

DISPlAY KrT 2. INCLUDES' 1 SEG MtN'T LED. 7H7, 7490,
AND 1415.

.-lAO O I-
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~ r:: ' ~jrr l l,r vi. " ., ~. I~" Origin al governm ent co st: ov er
!:; •• t::'!~>Jc. , J~~ 510,000.001 One of Navy 's most modern
. : ::,_~~ . U" , "" I~ radio receiv ing sets. Bui lt by Nat ional
r ' ..\ ~ Radio Co. In last decade. A trip le con-
(p , ,8HI " ,' versr on su per -heterodyne. Frequency
,"w' :,: , :':; 1>1 f' .: ,1 range: 2 to 32 MC, In 1 kc increments. 4
~, ' - <;]' )-> ., ' J',t. ~- .j~ ' ; ': /' ,) ' ';> :/ bands. Featuring full earner suppression,
. __-=1: ;.>jI" ~ unit receives AM , CW, MeW, voice, facsim-
. - - ile, Teletype and ISB. REQUI RES NO
MODI FI CAT ION ! Greatly superio r to $4 5
ear lier R390A/UR R model. Good condo
Complete, operational. Spec sheet avail - •
able. Spare parts as needed. Ove rhauled and certified . . . $595.00

Save over $9,000.00 on this
AN/WRR-2 SSB Receiver!

NAVY TCS TRANSMITTER
Just arrived! Th is collec to r's item is now
ava ilable in new condition! 1.5 10 12 Me.
CW and AM . SO watt C Wo Ideal fo r a raft
of multi-purpose uses. Designed by
Collins Radio . Brand new ! A Columbia
special $7 5.00

IP-69/ALA·2 PANADAPTER
This compac t u nit can be used w it h m ost Ham

Receivers after c o nve rsion . Complete with c o n 
version info and schematic. Good condition
.. . . . .... . . . . . .. . . . . . .. . . . . .. . . . $19.95

2 METER AIRCRAFT MONITOR
RECEIVER 130-150MC

R-748/TRC-47 single c han nel AM c ry sta l c o n 
trolled 110V 6 OCPS , p wr supply & speaker built
in, sque lch, r -f gain, dual conversion modern
design. Size 19"W x 5 "H x 14"0 f o r rac k m t g .
Supplied w ith sch em at ic & hookup info. No
co nversio n required . E xl cond it io n • .. " $29.9 5

COLUMBIA SLASHES TEST
TEST EQUIPMENT PRICES!
• TE K.• H.P., G.R. ETC.

Wor ld ' s la rgest st o re house of meter s, signal gen
era t o rs, scopes, e tc . All po p u lar m odels. Im medi
at e d el ivery!

Write fo r lo west prices in co un try !

URGENTL Y NEE OED!
We wi ll p ay top d o llar for y o u r late mod el
m i l itary com m u n ica tion equipment, and mil i
t ary/co m m ercial lab grade test equ ip men t . W ri te
o r c al l t oday :

(213) 875·2970 (213) 764·9030

FM TRANSMITTERS & RECEIVERS
70- 100 Me. 5 ingle c han nel. 50 W _outpu t .
1 10 V, 60 cycle. New and lik e new .
R -19 /TRC -l R ece iver $75.0 0
T -1 4 fT RC -l Transmitter , _ . . 7 5 .0 0

FREE sch emat ics. Conv ertab le to
6 or 2 m eter s.

CV·89A/URA ·8A RTTY A udio Type Terminal
Unit, Good c o nd i t io n, less c ab inet 7 5.00

COMMAND Receivers Transmitters
RECEIVERS
190- 550K C a -5 er Good Condit ion .. , $14.95

Or Like New 19.95
6 -9 MC 40 Meters Go od Condition , .. _ , 12 .95
XMT RS
2 .1 3MC T 18/ARC-5 N ew 4 .95
4 ·5 .3MC T -20 / A R C -5 E xl . Condition 3 .95
4 ·5.3MC BC-475 New. , 5 .95
MD-7/ARC -5 Plate MOdulator For Above Xmtrs

E x!. Condition " .. 4 .95

XMTRS - TRANSCEIVERS - REC'Rs
T -47/ART-13 2 -18MC transmitter Less tubes 
Good c o n d it io n •• , •• , • ... _.. •... _. $14.9 5

T-47/ART-13 wit h tubes E x l . Condition . _. 4 9 ,9 5
RT-1 S/ARC-1 transceiver 100-156Mc Ex!. Cond i -

t ion . , ., 39.95
ARC-3 transmitter 24 ch ann el loo-156Mc E x !.

Condition .. " , _ , , . , , , 14,95
BC-348 200 500KC & 1.5 18MC Reconditioned

24V DC ... . , . . ... .. . . . . . . .• , . . .. . 75 .00

R-444/APR-4Y AM & FM E x cellent Condition
.... , , .. , _ 49.95

R-l05/ARR-15 1.5-18MC Collins R eceiver ,
Good , $49 .9 5

RBB 6 0 0 -40 0 0 K C Recond . 11511/60 100.00
RB C 4 -27MC R econditioned 115/1 /60 100.00
ARC-3 Receiver 100-156MC 24 Channel E x!.

Condition " 14.95

TELETYPE EQUIPMENT
M - 15 KS R Page Printer

w / K ey board & Table
M -28KSR Page Printer
M -28ASR Teletypewr iter

Tested OK

$ 199.50
795.00
1750.00

ColumbiaElectronicSales. Inc.
P.O. Box 9266, 7360 Atoll Ave., North HolIvwood CA 91609 Tel (213~ 875-2970 & 764-9030



So,.
... .$1.00

1.00
1 .00
1.50
1.00
1.00
8 .88
1.00
1.19
1.19..,
1.50
1 .95
1 .00
1 .00
1.00
1.45
1 .45
1 .95

o
$4.S0

$2.95
':J

.... ;J_

Ta" 10""

111;.. d i6pl llY i... xc·e ll .. n l f or
"mall po rta ble e lec tronic6 ,
"""h as D VM 's , " .. Iculato • • ,
.. I e . I>'l u i\r,d .. nt t o Monsanto
.'>fA:-< :1,\. O p..".I fr o m 5 V,
20 mi lliampe with 47
o h m d ro ppina- r ea i. t o • .

12VDC
'~--'1POWER PAC
~ IIOVACto

11 VDC @
1.6 ......

5 It 2 Yz It 3~"

RECTIFIERS
2.25 1AMP
2.96
3 .50
3.95

EPOXY
RECTIFIE

SPECIAL!
10 for $1

0 1 AMP
1000 PlY

NATiONAL $2.95
REGISTERS 3 for $6.00

§MMSOO O..al 25 Bit
MMS02 O"al 50 Bit
MMS05 0".132 Bita MMS06 Dual 100 Bit

§MMS006 Ou.1 100 Olt
MMS013 1024 Bit Acc"mul
MM$019 500 /512 Bita MM5017 0 ..0111100 /512 Bit

u.. "crip t io n
T ri ·Stat .. Quad R" tI".. r
TTi-S lat .. Q"ad Butr .
Tri · Stal .. Quad 8utr .
4 · Bit Comparator .
II Chann..1 S witch .
P a r il )· to..n .. rato r Checke•.
P ro/tTllm ma b l.. RO .'>f .. •.• .
fli nar)' to O " t a l D o d ... ..
p ".. t Rin a ., Count .
1", ,,. "1 Ui\'i<l e b y 12 .
S an", "S 7,1 1 0 7 .
~l nd u l<l Div id e b y 2 · 16 .
Tr i- S t" t .. I' re ~ e l C"" " t .. r . .
lI inary Count .. r .
D ua l Vn ltalte TTan. I"le r .
n " a L Iliff . Line D r h 'e r .
Sam.. as S:-< 7 445 .••..•••
~;lme .. S~7,1 -I5 .. ...•..
Hi Am p. 7.Seg. D. c . lI.h·",

o

$3.33

In d lld ... S S7 490. d ec _
ad.. cOlin .... . S S7 .a 7!l
Lau·h. S S7 4 .a I 8 CO d .. _..od... d ri"H. 0-10-9
S i" ,e tllbe. inatr\l c t tOn8.

4 for
$1.

T.~
OM8091
OM8093
OM8094
OM8200
OM8210
OM8220
DM8223
DM825D
DM8281o DM8288o DM8502o DM8520

m O DM 8 5 5 5o OM8680

~
OM8800

OMS83D
...y 3- OM8845
Ta•• IO"," OM8845
Ol..._"t OM8880

HIGH POWER EPOXY
PIV SALE 0 5000o 2000 " 1.00, 0 6000o 3000 1.35 ri 8000

[l 4000 1.65 0 10000

EPOXY SILICON
RECTIFIERS _mlc.om'ni

PlY 2Arnp - 2"mp ;JAmp
5 0 ' .05 ' .05 S .Oll

100 .0 6 .0 6 . 1 2
2 00 .0 7 .0 7 . 1 5
400 . 0 9 .0 9 .2 2
600 . 1 2 . 1 2 .28
8 0 G . 1 5 . 1 5 .3 9

1000 . 1 8 . 1 8 . 4 5

NATIONAL
DTL "Ie's"

BOM.30 4 In. Cate
OM.30 4 In . Call

~
OMII32 D ..al 14 In. Bu"er
OMII3. Hex Invartar
OMB46 Q ...d 2 Input Gate
OM982 T.lpla 3 In . Cate
OMBO.3 Dual '.K Flip Flop.

·2 fo r Ii 1. 00

PLASTIC RTL'S
By Fairchild

Cho.... Any

2 for $1.00
0 9 0 0 B.." _r
0 9 1 4 Qu.d 2 Inp.. t Cat.
0 9 2 3 J ·K Flip Flop

.... ' 00
,.....0 ..

4
X1E
-~~~~A

Low• • t prlc• • - o 4.50
LED READOUTS 3 , .. $1:1 .

0 -9 plus I.. tte rs ,
f u r :-;N7 4 46 o r SN7 4;fJ'.
S naps in 1 4_ p l n II II'
"",·k.. t. "'1 "3/,, ,," """, p
(" hun ,ctt'rs , '/4 X:V..-,
nv. 20-ntil" ,,.. r .... a: . I I
char" ,·t .. r,,' 1/.. x :l / 1 .; "
Fa m " " " :'1AS- I type , ,
o Sock. .. . 50 • •.

25 amp

B, ·8 S
1 .05

~
o...
I .• '
I . • •
2 .25
2 . • '

o
Only

10 a m p

B•.4 5...
§ ...

1.1 0
1 .31

III amp
0 ' .6 5o .85
o 1.25

§1 .45
1. ' 5
2 .511

<Ad. J l . (I ""'p 1-0,5.
10 ""'p TO (16 . IS [-15 ""'I' .t .. d

MEMORIES
For 1.'3"

" H o w 'a Your

e a mp

~
o '::~

.r a
•••1.1'

1.3.a I.e.

P.D .BOX .42A .l.VNNFltEl.0 .MAS5 . 01 ... 0

POLVPAKS

3 amp
0 ' .2 2o . 35
o .85o .7.o .•2
0 1.2 '
0 1 .5 0

for TTL' · · .

LOWEST PRICES ON "TRIACS'
• Two SCRs In onl cu . : • Mosl completlllsiinl!

O s u ..
O SR"
[j • • •

' arm. , a<l<l I"••IUe, cod ' . 2!'; 4- . Ratad ' n.. 1 :JO
P'tlo_ O r <l .. r. : Wak.. heL<l . '1a ••• l ti l 71 2~ r• • :1 ~ 2~ '

Ra tail ' 1 6 .1" I~ L Carm i.... SI.. W ahli.. ld . .'>I a u .
to lt WalH SIr ....11 l.-·.O.D. ·S MA\' tit; I'II0 SUI

l: n Lq ue Scient ifi .. l>e ' ·l<'e . " hand d a p.··. ~..n" it iu·...r)'~·
t ,"" mi k .. arn plifi .. r , t r iJ[J["'s SCR. ~....d s o nl)' 3 t " (1\' 01<,.
l'se as b ura-Iar a lar m. i n t ru.ion d" ,·k.. . rs...... ith ph" t u
<,e ll. triaa-e•• S C R· . . ... Ia)·• . LE D' •. I:;,·.. n fibe r o ptic ti a-h.
p LPO' rna )' be lII.e d. Whh ha n d bookl .. t .

PRY
. 0

'00
'00
'00...
.00
. 0 0

0 11 0 1 256 Bit RAM MOS 53.50o 1103 1024 Bit RAM MDS . . . .. 8.50
0 2 5 1 3 Chara cter Cen. ROM 12.50
0 2 5 16 Characta. Cen. ROM 12.50
0 ' 4 8 9 64 Oit RAM TTL . • • • . • • 3.50o 8223 Programmable ROM 8.50
0 8 2 2 4 Programm.ble ROM 12.50

BMM5260 1024 BIt RAM 8 .88
4000 B it Co.e Memory PI . _ . . . 4 .95

","'''",0 ISC C&TAl O," on f ib e r Optiu. · IC, ·. Semi's . Pari s

C"
n ;fi oc

'"

SILICON TUBES
, S I .'"

3 .'5
1 . ' 5

- --- --------- --- ----

11 TRANSISTOR
RADIO CHASSIS

u ' 0 0 ,
• Mil 11,.... $5 n y
• ",_. a_lIfteo" 95
• Tape Il"-r •

• • C 555 lIu to
~ 1500 Mu 8road,.,.., _ ....

• AC .. DC
Orlal ..all" d..I.." tOf' potwblo pilon.
.,.toms. and tap. e....u • • ,

On.. o ( the m Olt '· ..n a t il e AM Radio a nd multl ·purpose
a mplltl f! t " w e ha ve . " I'n a t P oly PakA fa mous " Ec onom y "
pri ce . M" "" Ut e8 only 4 th" x 3" x 2 " high. With t umnl{
eap"cltor. IF ei rcu lt r>' , loop8t1ck , a nt., volume cuntrol
with /lwltch. AC ..nd p hono-mlke jac ke. Sepa rate 8wl teh
to r c ha nlCi n /l; fr om A~[ r a dio t o ampHfh· r. V . e . ,, \thO',
1 1 0 \' p lug-in ad a pte r (not w ith u nit) a n d a 9. \rolt
ba tt e . y powe r. E x eeptional ....n.itl\rlty a n d po w e e, F'eed~

Lnto 1 6 ohm epellkee. Complete with epee shll'etl. dia- GIANT
. r ...ma. and hookup i...e.... . With B.. llt -In P re.mp
____, ·=-OMO"O·"·_T"."~",-.OPO'"·"c·:.;;'"c~;;;;",- SALE ON

. ~ I ' , ONAL;F ."v1"' ·" • ' 8 TRANSISTOR NATI
';' :~_":. AMPLIFIER flIC'S"
i~( · ~ ~J CHASSIS $3.95

Sum,' ..~ a bu"e. e"""I,t no ,\~f radio ~,·<·tio".

Co m l, l" t .. l)· w in 'd ! With hu ilt - '" l. r",,,,, I' .
mik .. , I.h o no " n'" tap ,· inlH>ll< . ( ·"I"r- " ,,, l.. ' !

I. wir,,~ with dial'\"ram lint! h""kop~. Work ~ "Ir

I ) 9VI){' t ," n ~ i .tor batt" .)" E"e"U..nt Ilch·hty.
- • - -'-'---'=--'=--=.;:.:;,:...====
~.p-:.. MAGIC 0

j[ "SOUND TRIGGER" 51.98



••

8y SCI.. ntlfle
D.. y lc.. .

Any 4
/.Ir

for $1

S/II74123 .9 9
S/II74141 1.45
S/II74145 1 .25
5/1174150 11 .45
5 /11 7 4 1 5 1 1 .13
5N74153 1 .25
5/1174154 1.95
5N74155 1.3.
5/1174156 1 .3.
5N74157 1 .25
S /II 7 4 1 5 8 1 .48
5N74160 1 .79
5N74161 1 .79
SN74162 1 .79
5/1174163 1.7.
5N74165 3 .50
5N74174 3 .20
5N74175 3 .20
SN74180 1.10
5/1174181 4 .50
5N74182 1 .10
5N74184 2 .50
5N74185 2 _50
5N74192 1 ,75
5N74193 1 .75
SN74194 2 .50
5/1174195 1.19
5N74198 2 .65
5N74199 2 .65

~

2.50

PANEL
METERS.........

5o<o h . _ 50<
50<0" ... _ ,0<

o

LOWEST PRICES ON

,

- PHILCO-FORD

I
DYNAMIC MIKE

. ' R e p l a c e m e n l f o r t ape rIO '
I ' c a r d e n<. P A . ya tema• • udlo

. p am p e . 2 0 0 ohm•• 6. ft. c o . d
a n d m in i m ike p lug . 2 00
5 0 0 0 H ;t. W t. 6 o ;t. F it s IQ
" p . lm o f h.nd.·' 2 3/." x
1 ~'. " x V. " . Im p act pl..ue$1.98

09, $1.95
Fo r m.&auri"l[ souno o r oo i• •
I. y . b . Eu . .. Ually l o w
...... 10 ' e Cl il' .. t yPe yoU·
m.n•. , ..t e .na! im p . 3 9 0 0
ohm.. S tead y .tale . ef...•
. 0.... 1 mw. F or llOO V li n• •

DIGITAL
CLOCK · KIT

o S/II74S0 . ::Uo S/II7451 .2 1

08
0 S /II 7 4 5 3 . 2 1

S/II7454 . 2 1
5/117455 .25
5 /11 7 4 6 0 . 2 1
5 /11 7 4 7 0 . 3 9
5/117472 ,3 2
5 /11 7 4 7 3 . 4 4
5/117474 . 3 9
5/117475 1 .00
5/117476 . 4 4
5/117480 . 6 5
5/117481 1 .10
5/117482 .8 8
5/117483 1.25
S/II7486 .49
S /II 7 4 8 9 3 .50
S/II7490 1 .00
S /II 7 4 9 1 1 .10
5 /11 7 4 9 2 .7 1
S/II7493 . 7 1
S/II7494 1 ,10
5/117495 .9 5
5/117496 1 .10
5/1174100 1 .41

o S/II74107 . 4 9

0
0 5/1174121 . 4 9

5/1174122 . 6 7

PO'

,-
8 3 - "L[DS", , ·i . lbl e , m; .. r o_min i" ltI ial I."d • . . . . . . '1'

2 _ " L[ DS", ,n l d . Jum bo. TO, I " . .. , _ .. • .• 1o , - " L[ DS" . ,·j.ihl jum bo, t . TO _I "' . . . . $1
0 1 _ " L[ D " , in,' i"" h l p"ra bo,li fl .."t"r. RC A , , .. $1o 1 _ PHOTO TRANSISTOR, wilh d a . lin lt t "n am p fl lt .. r, 1..0 . . , $ 1
0 ' - PHOTO TRaNSISTORS, w;,h ,ta rl on Kt"n "mI'. 2 S~ 77 7. (a : 1 1
O . _ PHOTO C[LLS, I"la i. ... , l" UH·"ko- . :10 1\· 70 " hm. . . . . . $1
0 5 _ SOL.R C[LL5, ."un d. ",q . " " '1. , "Un p,,"· .. r . ro. r u ;t ll . . $1
0 ' - S ILI CON S [ NSOR S. T[XAS, It . :ll~ \hlr h ~ t i • . ,'isi b l.. . . $1

5/117400 $ . 2 1
5/117401 . 2 1
5/117402 . 2 1
5/117403 . 2 1
5/117404 . 2 7
5/11740 5 . 2 7
5/117406 . 4 5
5/117407 , 4 5
5/117408 . 2 9
5/117409 . 2 9
5/117410 . 2 1
S/II7411 . 2 5
5 /11 7 4 1 3 . 7 5
5/117416 . 4 8
S/II7417 . 4 8
5 /11 7 4 2 0 . 2 1
S /II 7 4 2 1 . 2 1
5/11742115 . 3 2
5/117430 . 2 1
5/117432 . 2 5
5/117437 .50
S/II7438 . 5 1
S/II7440 . 2 1
5/117441 1.00
5/117442 1 .12
5/117443 1 .21
5/117444 1 .21
5/117445 1 .50
5/117446 1.17
5/117447 1.2 5
5/117448 1.25

.. ,.... tory ""'. . .. . d l
,.. .. tory Gu.'.nt••d l

Potter & Brumfield
KAP RELAYS

BI U ..,AC 3PoT •• •• • •. . • 2 . • •
12 ..,DC 3"DT . ..• . .•. . 2 . • 8

n ' m ,• • '·,, '" Hlu.. · I; , ...n 0 · ....._ ........el_l...... Ifltt....
It • 'A . I"h... .... .... . ', l. m..nl v .o MI"I _7. 1.7' ... 1 .7 ~ .:1" • .570~ 1 .'''' .C/DC 42 u. ao RIM·7· I .. • 0.37'~ . • 0 • .2D~ I .'''' ac /oc 4:1 0

.C_ ...' ibOe •• 7 · ..._ .......1.... IC' • .

E"c.. ll ent f or " IJAM " u" " lIB "ntennll s w il ch ina . la t c h in a ,
t r a n.o ml t , rec e iv e , etc ., and 1 0 0'. o f comme r cial o ' in_
duot rlal u"u, lod ud .." p lasl ic d u.t_eo v... w ith di"g.am
and hoo k up info, I I . p in plua - ln b a"•. CoDlac ts movab le
a o ld f1 uhed " ilv.. . . "tatio n u y o ve rl a y , w ith "Hv..r cad_
mium o "id .. m o .. a b l.... All con tact. 1 0 amp 3 P OT. Coil
d al a .1U VAC 226 0 ohms, 1 7 .6 rna., 1 2 VDC 2 1 mil..
1 8 8 ohm•. Si~, 2 1/.. ... x 1 5 / 1ll.... Wt . 4 OU. Cente r p io
m i..inf(, Com.. !oUa. t)'J><' ..qual t oo.

ALPHA·NUMERIC 7.SEG. READOUTS

Th .. I" w .."t 1" ;'-" rliKillll do.. " k it , wi th "I(h i" e l) a~
lar " " w.. "an M.. .. in l: .S .A. Sd.. " t il'" 1I" ,·k ..' "oK' -
o .... r inll d ..pt. t ..o " . " lra pa<i.. n" .. in d .." i. oi nll I" g ",'"
y' " , Ih.. tin.. at d, .-ital do.. " " il u~in. Ih .. 1.1 t I h ·
n iq uu in an " ..y . lo- un d ..... a nd boo"lel. Th a b io -
m.... in. ....c li o n .("I V... il Ih.. " in l ...i" . d."..... I ,n ll · ' l ou..h
. 0 t ha i il ma y fit inl O any room at hom.. . "hop o.
o m ..., Wa ln ut lami na . o-d t ap.- .ed f ront " ahi n.. l . " ' ith
Ito ld . lin.. f ronl . Ta p.. . ed \.. &" fo . .. ..). v i in • . Lar K"
G. ~;. 7 _. .. lt m.. nt f1u o ..... " .. nt ..bl u.. ·lt n .. polaruid
It lo .. for th.. lat.. n ...y _yi.. w inll . f'EATL' RES , 6 di"pl.y
t ube• • " ompl .. t .. ly ..Ic h.d .nd Ih . u pla l ..d c ir<:ui l board .
all IC ·•. lod ud .. . BCD outpul. fo r u" . wil h t im.. '
n ph"nR, m ay b .. w i. ..d fo r 1 2 0 . 24 ho u r d i" pl . )' .
lod i.."t... HO L' RS . MISL. f:S . S f:C OS IIS . I I /; VAC flO
e y. mfl p " e ....d. W I. :1 lh. . .. . "' It 51/z". 3 " cilse

ALLEN BRADLEY'S 80 h m
; 5 0 250 0 1 .0K § 7 ,5M. 0 25.M. DB ~~g:

'TRANSISTOR' POTS 100 500 2 .5M. 10.0M. D 5 0 . M. 2 M••
Tn '" r. Se, .. ", ,, ,,v,,, adj "~ t . 0 200 B7!100 85 .0K 20.0K 0 75.M. 0 5 M.g

Dollar
Stretcherl

, T E XA S .-WATT AUDIO AMPLIFIER .) I.,.. $9
Tn ... ~"" f,0 2 4 . Good up 10 7 0 h . -I W . In t o .. o . · o hm
load. H,.h ,nPUI im~ ...nc VCC 9 \ ' t o 24 . (l IP pak 0 $ 3 .9 5
with h .....1 .,n". 1.'1 I •• ""i" . o .'I diOO.. . .

T~I'" r. . 1 12 "' ,t,., . ,
1 2 "' I""h. " " \Hlh 1 I"
h.d.·. " ', " .• t> " f!. 1,,,, .,•.
'"' ''''' ''''' '' ' 1' ' '' '' ' t" " I,'t , , ..,.

LINEAR • 'AC1"_l' cua·.... UIO

!?Rc1"~mps·'~~7;:,::'~;:
o 5 3 1 HI sle at. o p_A m p Sa. 50

O
u 5 3 2 Micro p ow•• 741 TO· 5 . . 2 .50

533 Micro p ower 709 ' 2 .50
U 536 rET Input op am p .. . . . •.• • . . 3 .95
U 537 Pr..:; ,.; on 7 4 1 TO·5 2 .50

U
oo 540 7 p W p •• dri a m p . •. • • .... 2 .04

5 5 0 Pre c l s;on 7 2 3 It . g . rea . 1.17
5 5 5 Tlm • • :it u S-conch t o l ·hou. 1 .00

o 556 5 T...... f. s t.r than 741C 2 .'50o 558 Ou. 1741 I m i'" OIP I . . . ... .. .• •
o 560 Ph..w lock loo ps 3 .2 5

B561 Ph.. _ lock loop DIP 3 .2 5
562 Phn e lock loop DIP 3 .25

o 565 Ph.,.. lock loop. (A ) 3 .25
o 566 " ..nctlon . ...e • • lo. (MIni OlPl 3 .25

O
LJ 567 Tone d ec ode. IMin' OIPI . . . 3 .2S

595 Four quandr."t multipl ier ..... 3 .10
o 7 0 2 C HI-II;/I. .. . DC a m p , TO· 5 . .• . 4 4o 703C RF _IF, . mp, 14 c ion, TO· 5 •• • • •69

0
0 709C O pe• • t lon.' . m p ( AI .3 .

710C O i nt l. 1 . m p l AI . . .. .. . . •3 .

0
0 711 C 0 , d i". c o m p ( AI ••.... . . •3 9

7 2 3C Volu K• •• lI:u lator l A I . . 9 5
o 7 4 1 C F •• qu.nc y c o m lH'n s.a t o . 709 (A I • •41
0 ' 7 4 1 C V F"• • q " enC)' com p 709 (min; DIP ) . 4 9

B747 C Ou.' 741C. lA I · · · . ······ · 1. 2 5
748C F" •• q . " dl . 741C (A I •.. • . .. . •4 5

o 709-709 0",,1 709C (DIP ) •.• . •..• 1.00

8 70gCe Cold , mlllt"r)', DIP ., .. . . .. . 4 9
739-739 Dual st . ...o preamp ,. .. 1 ,98

8 7 5 4 5 0 Rel.y lin. d.lve. . • •88 ~ G ) M ili t ary Go ld J ' llk
4250 P.og••mmabl. op amp . 2 .50' A ' TO· 6 " . !lI P du. 1 in li n .

NIXIE$~·~Od~..
TUBE SALE~.

Bu••ou&h. 11 7 9 71 . 0_ '0_9 . "' · t o _
Z . 2 " 1 ~ h ,& h ..h....<-t ..... 170\' .

ALLEN BRADLEY'S
'MICRO·POTS'

INTEGRATED
CIRCUIT
SOCKETS
e.y A.y J - T_Il . I •••
o 14 ·PI.., dual In U_ . $ .45
o 16 ·Pi... d ....' in Ii_ . 5 0o TO-S, • .,.. 10 pin• . . . .29

Poly Paks Will Never '

Be Undersoldl

'HAM' UHF 400 MC
HIGH POWER
TRANSISTORS

o~, $3.95
J f o. $ 10.

Hy R C A or ..q u a l 2 S 3 6 3 2 .
~ PS. 2 :1 waUlI. 3 ampll ,
TO- 6 0 t· " ~ ,, . w ith stud m t lt .
VCEV m ax 6 5 .

2 for $1
Ohm. 0 2 .5 M.

§ 75 0 5 .0 M. 0 2 5 .M.
.00 § 7 .M. 0 75,M.
500 10 .M. 0 1 0 0 . M.

:J 2 .0M. 2 0 .M. 0 5 M.. .
We ~tu<'k L,..· .. nut l!u" h ,nK
Se. .. ",d . h ·" , 1)"1''' ' I .. t .., m ..
I..", p ' i,·.· ••

8 ..y e ny 3
D. sc.ipt ion T. .. . 10 "1.

2 W att . m p llfi. r • . . • .. . . .$1.95
5up.e. 723 V• •• glliator T05 1 .49
HI ,perfo.m.nce amp . . , . . .. . 4 9
VoliaR" foflowe. T05 . . . . . • 1 .49
/II "K. v olt" lI: . ' .Kul.to. T05 . 1 .49
~Oll. \lolult. '''Kul.to. T05 .. 1 .49

" Pe.741 . • . . . • . . . . • . .. .59
SuPer Iii. in o p a m p T05 ... • 1 .98
5V 200m. V • • e KIlI. lo. 705 1.98
5V 1 " m p V • •• gulator T03 . 2 _25
D" .I p...lp h. ... , d. ly• • T05 88
ACC _ .Ie" e op . m p T05 .' 1:49
AM·'-M 5 5 8 I' strip T05 .. . 3 .75

KIDDE "DORANICK"
REED RELAYS

Only
..$1.49

H.. . m .. uc.. ll y ..."I..d 6 to 1 2
VP C . :'; P Il T. G o od f Or
1.000 .00 0 ' . o f . .... itchin lt
c)·d... . 3 5 0 I>C o h m • . l.OA
2 S 0 V "ontacU. 1 .'1 .....U s.
2 ' ~ '" " 1'" " 3 ". WI. .1 oz.

T• • m. , add pORi a Ke . rod '" 2 .'1 'l- . Ret..d , n .. t :10
Phone l) ,d p , s , W a k.. ridd• .\1 " • • • l ' ; 1 7 ) 24 ..'1-:1 >< 2 9
R.. tail , 1 6 .1 1l 1l..1 C"r m in .. Si.. .....a k.. fi .. ld . !ol a...
. un ..... ...... S U....H co.u:s MAY HE 1' I]o s . ;n

o 15' caULlI' on Fi b't f cenes. ·IC5' . s emrs. P,rl5

POLVPAKS
P .O. HOI: •• :lA . LYNNF"II:LD ,MA55 . 01 ••0



READER SERVICE
Please either tear out this list of ad ve rtisers and send it
in to 73 with as many boxes checked o ff as you would
like to see brochUl'u, data shuts or cat a lop . • • or
ebe make a copy and send that in. Include YOUl' zip
code. pie...

ADVERTISER INDEX January 1973

PROPAG ATlO II CH ART
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Yaesu presents the great
two-meter leap forward

-cauremt e resid ents add 5% sales tax .

o Send FT·2 AUTO. Enclosed f ind $329.95-
o Send FT·2FB. Enclosed fi nd $229 .95.·
o Send more data.

Citv State Zip _

Address _

AUTO
(without
the scan
feature) ,
but in a
compact 6%
x2Y2 x1Q
inch package
that weighs o nly
4 lbs. The FT-2FB
has 12-channel cap
ability , with illuminated frequency readout. It
operates directly fr om a 12 V DC source . Th is
rugged, handsomely-styled t ransceive r is yours
fo r only $229.95. (A matching AC power supply
with recha rgeable batteries for emergency ope r
ation is available fo r $79.95.)

Both un its come w ith a one-year wa rranty and
are backed by Spectronics ' fast , dependab le
service system. Act today, and be glad you
waited for the finest in two-meter FM.

The FT-2 AUTO will operate from eithe r 117
V AC or 12 V DC power sources.

Receiver /transm itter specifications include :
selectable 10 Watt or 1 Watt power-output levels :
a frequency-adjustable tone-burst generator for
repeater act ivation : 0.3 uV sensitivity for 20 db
quiet ing ; 10.7 MHz c rystal filter. in addition to a
455 kHz ceramic f ilter, for superb adjacent
channel rejection ; adjustable deviation and mike
gain co nt rols ; Hi-Q slot-coupled resonators used
in recei ver front end; all solid-state co nstruct ion,
w ith diode-protected MOSFET input stage.

Th is exci ting new rig is available now. Just
send your chec k fo r $329.95 - or use Master
Charge or BankAmericard. We 'll even include a
f ree ant i-the ft mounting brac ket that locks up
your rig wh en its going mobile.

YAESU FT·2FB
This new unit features the same receiver/t rans
mitter specifications listed above for the FT-2
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I

I NOTE : Both unit s are suppli ed with crystals for simplex I
I operation on 146.76 MHz, 146.82 MHz, and 146.94 MHz. I

Additiona l crystals are $5.00 ea . 4L ~

YAESU FT·2 AUTO

Box 1457. Sto w. Ohio 44 224 I (2 16) 92 3-4567

Since Yaesu makes and sells more factory-as
sembled amateur rigs than any other company
in the world. it follows that we'll only place de
pendable, fu lly-perfected products on the market.

So now, after more than two thoughtful years
of development, here are our entries in the two
meter FM field :

SPECTRONICS EAST

SPECTRONICS WEST

Great new features - like Auto-Scan and a spe
c ial Priority-channel - place the FT-2 AUTO in
a class by itself. These unique capabilities are
achieved w ith advanced digital-log ic circuits .
Here's how they work:

Wi th Auto-Scan on, the receive r sca ns all 8
channels at 20 channels per second . Ind icator
lights provide a visual channel display, stopping
on receipt of a signal. At the end of each trans
mission. the receiver co ntinues to scan. (Just
push a channel button to sk ip over any channels
you wish elim inated from the scanning cycle.)
To lock on any freq uency being received, simply
depress the mike button momentari ly. The loc k
light then g lows indicating that transmitter and
receiver are work ing together. To unlock. you
again hit the mike button and the receiver con
tinues to scan.

Only Yaesu offers th is ty pe of remote, o ne
handed con trol of the scanni ng funct ion.

The Priority-channel feature all ows automatic
monitoring of a pre-selected frequency. Wh en
the receiver stops on a f requency othe r than th e
Priority-channel, Auto-Scan w ill chec k every two
seconds to determine if the Pr iority-channel is
busy. If it is, the receiver reverts instan tly to the
Priority-channel. Manual or Auto-Scan mode of
operat ion is Instantl y selectable on front panel.
In manual mode. the push buttons function as
channel selectors.

1491 E. 28th . Signal HilL Ca. 90806 I (213) 426- 2 59~
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