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IF YOU NEED A _
'COMMUNICATIONS TOWER
UNDER 100’ HIGH,
COMPARE BEFORE

YOU BUY:

Free-standing Typical Free-standing i
Ascom/ Universul Commercial Steel ﬁ@lﬁ >
Aluminum Tower Tower

Height 60/ 60’

Wind rati 6 Sq. Ft. @ 80 MPH [3 Sq. Ft. @ 80 MPH
S et (EIA Standard) (EIA Standord)
Fesction 1 man, 3 hr. 3 men, 8to 12 hr.

requirement

Tower weight 153 Ibs. 571 lbs.
Maintenance none annual
Mfgr. sugg. list $466.20

RM&40 DURACELL BY MALLORY. 1.4V 500 mAH DUAL 16VCT TRANSFORMER, (2) 16V, 3A WINDINGS AT

115 VAC, 60HZ INPUT , PERFECT FOR USE IN YOUR DUAL
MERCURY CELL. FRESH! 2/50¢ OP AMP SUPPLY.  EACH SECONDARY 1S CENT ERTAPPED

FOR MAXIMUM FLEXIBILITY DESIGN. JACKETED. $3.25

8K OF 8 BIT BYTE CORE MEMORY PLANESBY RCA ON A PLUG-IN

CIRCUIT BOARD, SELECTION DIODES ARE INCLUDED ON THESE
BRAND NEW BOARDS...... sasnansasksten sesssan veu s s e itPadl

IC BOARD WITH 3 OR 4 DIGITAL IC'S,
LOOKS LIKE EVERY IC PIN COMES TO
ONE OF THE CONNECTOR PINS, JUST
THE THING FOR EXPERIMENTS.3/%1.25

JAG FUSE POST, LITTLEFUSE 342
MOUNTED ON A METAL L BRACKET
HEW" UNUSE[}ii“l'liiiillli 'Su

DORMEYER TP5102L FAST ACTING
SOLENOID, 24VDC, 50¢, 3/%1.30

TRANSISTOR HEAT SINK ASSEMBLY. (2) 2N2905 STEPPER SWITCH MODULE. AN ALUMINUM RACK WITH A 10 DECK, 25
STEP GOLD CONTACT STEPPER SWITCH PLUS TRANSISTOR DRIVER. FIFTY
TRANSISTORS MOUNTED ON SMALL HEAT SINK. .
MINIATURE AMPHENOL STRIPLINE CONNECTORS, (6)50 CONTACT BLUE
NEW ASSEMBLIES,  PERFECT FOR LOW POWER : W\ o INIATURE 11 T
CONVERTERS OR AMPLIFIERS. $ .60, 2/ $1.00 RIBBONS, (25) PC BOARDS WITH DIODES, MINIATURE 11 POSITION DECK

SWITCH AND THE RACK, USED, IN GOOD CONDITION..... aee. 91290

TOROIDAL CORE. SQUARE LOOP FOR USE IN POWER SUPPLY
OSCILLATORS, DRIVEN CONVERTERS, CAPACITIVE DISCHARGE
IGNITIONS, ETC. 120 WATTS, UP TO 25KHZ. USE IN LINE
VOLTAGE DIRECT CONVERSION AVOIDING THE USUAL BULKY
TRANSFORMERS AND LARGE FILTER CAPACITORS,..... $1.00

ERIE CERAMIC PC BOARD
VARIABLE CAPACITORS.
2-8pf, 5.5-18pf, 9-35pf.
YOUR CHOICE, ... $ .40

TRI-TEK HAS A NUMBER OF B.1.T.

MODEL 483 MINI-COMPUTERS IN
EH LABS MODEL 1221 PRECISION TIMING UNITS. EXCELLENT STOCK. MACHINES ARE COMPLETE
6 CHANNEL PULSE SOURCE, EACH CHANMNEL HAS DELAY

WITH POWER SUPPLY, MEMORIES,
VARIABLE FROM TRIGGER, LIKE NEW, 2 ONLY., $450.00 OPERATORS CONSOLE AND TTY

ey UNIVAC PRINTED CIRCUIT BOARD ASSORTMENT, A GOOD ﬁﬁ;;ﬁ{ﬁ%jﬂﬁjﬁ;ﬁi,ﬁ% Mt

CAPp ASSORTMENT OF BOARDS CROWDED WITH TRANSISTORS, cpeen LOGIC [C'S. LESS. THAN

1.5-50f  § .65 DIODES, CAPACITORS, INDUCTORS, POTS, TRANSFORMERS, | 10w ORIGINAL COST. . WRITE
' TEST JACKS AND MORE. ASSORTMENT OF 10.......51.00  Fop DETAILS. '

TRI-TEK. INC. NEW AND SURPLUS ELECTRONIC COMPOMNENTS FOR THE PRO

TT\ ’ AND SERIOUS AMATEUR. AN ORDER OR 8¢ STAMP PUTS YOU

P.O BOX 14206, DEPT 7 ON OUR MAILING LIST. MINIMUM ORDER $3.00 U.S., $15.00

PHOENIX . ARIZONA 85043 FOREIGN. ALL ORDERS POSTPAID. PLEASE ADD INSURANCE
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MISQUOTED

The editor of a small DX
publication — a sort of newsletter for
contest ops — took me to task for the
July article on the repeater
regulations. Normally | would ignore
something like this, but the technique
is all too familiar and | would like to
point this out in case someone
mentions the piece to you over the
air.

In this editorial | was accused of
holding that it is illegal to experiment
with antennas which are to be used
for repeaters — that it is illegal to
operate a repeater on reduced power
when necessary — that it is illegal to
use the same station for auxiliary link
and remote control and forbidden to
have more than six control operators
for a repeater. Not one of these things
did | say in my article — not one!

From there the editor proudly goes
on to disprove my statements. Big
deal. What | did say is on pages 59-60
of the July issue of 73 and has little
resemblance to the statement by the
editor. Obviously he was counting on
his readers not reading my article —
and he is probably right as 73 does
not cover contest activity in depth
and there probably is little overlap.

Since many readers do not take the
time to read through things like this
carefully, and thus may be confused
about the above points, let me point
out that it is not in any way illegal to
experiment with antennas — as long as
you don't do it on your repeater.
Your repeater antenna must be the
one that the FCC has okayed for your
repeater. If you are going to change it,
even for a short while, you should
apply to the FCC for permission and
include the horizontal and vertical
patterns of the new antenna, unless it
is an accepted commercial antenna, in
which case you merely refer to it by
its nomenclature. When you get the
official word from the Commission to
change, then you change. | realize that
this sounds insane, but this is the way
Walker wants it and the way HE reads
HIS regulations — and this means that
this is what we are stuck with for the
time being.

It is difficult to keep up with the
ever changing interpretations of the
rules. Walker was adament at first that
the control operator must have some
system for keeping the repeater on the

de W2NSD/I

EDITORIAL BY WAYNE GREEN

air with a pulse or something that
would indicate that he was in active
control. This seems to have been
dropped — thank heavens.

Walker has not relaxed much on his
position on a maximum of six control
operators. This is not in the FCC
rules, it is just a Walkerule, but it still
has caused quite a few repeater
applications to be rejected,
nevertheless. Walker does say that if
there are serious extenuating
circumstances that he might accept
more than six control points.

As far as operating the repeater
with less than the power applied for
on the license application, the Walker
approach is that any changes in the
parameters set up in the application
must have official FCC sanction
before being made. The repeater
power obviously is one of these
parameters and there is nothing in the
rules about being able to operate with
lower power with no notification.
And Walkerules state that notification
MUST be before the fact, not after,
and that sanction must be received
from the Commission before changes
are made.

These things are all idiotic and the
sooner we are able to get rid of the
paperwork garbage the better. In the
meanwhile the less squabbling there is
in the ranks the better. The editor
who backs up the FCC to the hilt like
that is no real friend of amateur radio.

JOHNSON BLASTS FCC

FCC Commissioner Johnson, whose
term officially ended July first, but
who is serving until Nixon finds a
successor, lashed out at the
Commission recently in an article in
the Yale Law Joumal. Johnson said
the FCC is “manipulated daily by the
industries i1t is supposed to regulate
and by its staff.”” Certainly amateurs
have seen that happening in recent
months, with the deluge of new
Walkerules and the 224 MHz CB band
that seems to be wanted by only the
Electronics Industry Association —
the Washington lobby for the CB
industry. Money talks.

““As a result,” Johnson continued,
‘“the commissioners often make
precedents which return to haunt
them.” Like the 27 MHz CB band,
perhaps.

NASA NIXES HT

With a bonafide ham aboard the
next to the last Skylab trip, it seemed
a natural to have him pack along a
little hand unit for some two meter
FM work. The space and weight were
no problem — but the politics was.

Owen WS5LFL was already in the
clean room a few days before
departure when K3GKB managed to
get a little four channel hand unit
through to him via Owen's wife —
only to have NASA officials tum
thumbs down on the basis that they
didn’t want to have any possibility of
anything being said from Skylab that
they couldn’t censor before release.

Some amateurs have gotten
reprimands from NASA for tuning in
the down link and giving the
information to news media or letting
it go through local radio stations.
NASA wants complete control over
everything coming from space.

Pity.

Imagine the pileups on 34/94! And
52/52! Plus he had one 147 MHz
channel set up for simplex that Clegg
users would be able to jump on right
away.

Pity.

REPORTS NEEDED

Though radio amateurs are
intimately involved in virtually every
serious disaster, not one in a hundred
are written up and sent in for us to
use in the newspages or in our letters
to congress. Please give us the news to
use for these valuable services.

Most ops who get involved in
emergency work put their all into it
and then figure that once the job is
done the job is done. There is still a
responsibility to help amateur radio
by making known what has happened
$O you can reconstruct the story later
and know that you have it straight.

While only 73 and QST are into this
type of news, | can assure you that
both of these magazines will
appreciate knowing what has
happened. 73 gives you the extra
advantage of knowing that your story
has a good chance of being told to
congress — and might get into the
Congressional Record.

FCC HEARING

Plans are well along for a public
hearing before the FCC Commission-
ers en banc on the matter of the FM
repeater rules. The hearing seems to
be coming as a response by the FCC
to the 73 editorials and pressure to
re-examine docket 18803. The en
banc hearing was suggested by FCC
Chairman Dean Burch in a phone call
to 73.

A position paper is in the works
which will explain the problems with
the new rules, why these rules present

73 MAGAZINE



CONSIDERABLY SPECIAL
CONSIDERING THE SPECS

2 METER FM TRANSCEIVER Model SRC-146A
FrEGUEBTNICY. o uio s hiaarts s 143-149 MHz

(2MHz spread )

Numberofchannels ..............,. 5

Supplied with 146.94 simplex,
146.34 /.94 (same plug in
crystals as SR-C826M ) I

il el o131 (o] ) SN TR LR 2 watt minimum
SanSIHVRY . i i T T better than 0.4
uv/20 DB Q.S.

ALCHO OUIDUE. . & o S s s nisbis el 500 mw
Meter...... monitors battery voltage on
Tx, S Meter on Rx

GLHTONTOEaIN . . e s 620 ma Tx,

16 ma Rx standby
Size...8%" high x 3" wide x 1%" deep
Weight .......... 24 0z., less batteries

Options: Private channel (CTCSS), external mic, or mic-speaker,
Sstubby llexible antenna, desk top charger, leather case.

52892

Suggested
Amateur
Net Price
NEW 2 METER REPEATER
SCA-RPT-1
All solid state, 2M, 10W, FM

REPEATER. Built-in C.0O.R., adjustable
carrier delay and time out timer.

Write for complete specifications and cost.

@ Standard

COMMUNICATIONS CORP.
213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744
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problems, and what amateurs re-
commend be done to improve the
rules. This paper will be provided to
the Commissioners and other interest-
ed parties (Walker?) before the hear-
ing.

Representatives of many of the
major repeater groups will participate
in the hearing. Since time will be very
limited, this will probably be kept
down to perhaps a dozen at the most.
Every effort will be made to have
intelligent, well informed and erudite
men to answer for all of us at the
hearing. The last thing we need is
some egomaniac taking the floor to
create a bad impression and waste the
whole hearing for us...and, as you
may realize, amateur radio has more
than its share of these critters.

The ARRL was granted a hearing
by the Commissioners on July 9th and
the reports are that they created a
favorable impression with their pre-
sentation of the good aspects of ama-
teur radio. Unfortunately they appar-
ently did not get around to explaining
why amateurs are so uptight with
Walker about the new rules — so this
job is still ahead of us.

It is hoped that the result of this
hearing will be a re-writing of the
repeater regulations. There are many
of them that are in bad need of
elimination or serious change. Con-
sidering the degree of self-regulation
of amateur repeaters, it would seem
beneficial to have all of the antenna
restrictions removed, power limita-
tions removed, crossband restrictions
removed, control restrictions remov-
ed, map coordinates and height calcu-
lations removed, block diagram re-
quirements removed, band limitations
removed, power calculations and an-
tenna pattern requirements removed,
multiple repeater interconnection re-
strictions removed — and things like
that.

Amateurs, based upon their fantas-
tic record of achievement and service,
deserve to be set free to experiment
and develop in whatever way they
desire.

Once we are able to back Walker
down on his Walkerules and Walker-
interpretations, perhaps we can get to
work on bringing other recent rulings
into line — such as the third party
traffic restrictions. The FCC handed
out a notice of violation to an ama-
teur in a drive-in theater who revealed
the price of admission to someone on
their way to the drive-in! This insanity
has to stop too! The original rules
prohibit pecuniary interest and per-
haps that is where it should stop. If a
chap in Bolivia wants to know where
the devil his antenna rotor he ordered
from an outfit in New York i1s, we
should be able to call in for him and
find out. The fact is that Ma Bell

makes out just fine with most phone
patches and darned few ham messages
cut into any possible phone revenue.
Ma is doing very well anyway, and her
major problem is in keeping up with
service, not trying to hog it.

We’ll try and bring a full report on
the FCC hearing — hopefully with
some good news on possible rule
changes.

Repeater councils that are interest-
ed in helping support this hearing
should immediately prepare a paper
outlining the rules that should be
changed — why they should be chang-
ed and how they should be changed.
Councils who have provided this paper
have a right to send a representative to
the hearing. Please send the paper to
73 Magazine — and let us know who
your representative might be and how
to get in touch with him (or her?).

In answer to the editors and ama-
teur radio officials, elected and self-
appointed, who took the time and
trouble to point out that there was no
use in complaining about the repeater
regulations — that nothing could be
done — that a petition was a waste of
time — that we should all just depend
upon the League — | would like you
to realize that it is indeed possible for
someone in our country to speak up
and be heard. It is possible for some-
one to get action. It may even tum
out to be possible for rules to get
changed!

In this case it was Wayne Green that
made the outcry — but it could just as
easily have been any individual con-
cerned amateur. Space is available in
73 — and possibly elsewhere for this
sort of thing. If you speak up 73 will
back you up.

IBM TAPES NEEDED

The tapes for the 73 Magazine
MTST IBM composer are wearing out
and we need more. Does any reader
know where we can get some for a
reasonable price? Help!

73 AGENT DOES WELL

One 73 agent made over $300 at a
hamfest in commissions — perhaps
you might look into this? That's not a
bad pay for a day’s work, you know.
Drop a note to 73 Magazine and send
some references.

DAYTON EXPANDS — AT LAST!

The Hamvention committe has at
last decided to expand the
Hamvention to a full two and a half
days. Thousands of amateurs will
certainly cheer this decision — as will
an awful lot of manufacturers.

Any amateur with more than one
or two interests in the hobby has had
a heck of a time getting to the talks of
importance. With all of the talks

scheduled in one day, there was
incredible overlap. DXers missed
important RTTY meetings -

delightful SSTV meetings — and so
forth. With over two full days for
meetings and talks, these things may
be able to be spread out a little better.

The size of the flea market has been
such that no serious scrounger could
possibly do it justice in one short day
— there was just far too much.

And the manufacturers exhibits
were so packed with hams that only
about one in five Hamventioneers
could break through to ask a question.
The odds should be a little better next
year. This will be better for the
manufacturers too — for they will
have a chance to talk personally with
more prospective customers — and
make more sales — the basic reason
for the long trip to Dayton.

The largest hamfest in the country
can only get larger with this move.

CASSETTE TAPE CODE COURSE

73 is offering a cassette tape code
course that is so simple that the
average person can learn the code fast
enough to pass the Novice or Tech
exam in a few hours. One of the
beauties of cassette tapes is that you
can take them with you anywhere —
at work for lunch break — in the car
while you are driving — cassette re-
corders are simple and inexpensive —
and are useful for dozens of ham
applications.

This cassette code course will teach
the International Morse code at five
words per minute — all letters, num-
bers and punctuation. The tape not
only gives all of these characters, but

gives them in a very simple order so
you can start copying code within one
minute of hearing it. This has got to
be the easiest way to learn the code
ever invented,

The cassette actually has the code
being sent at about 6 wpm, allowing a
margin for operator panic when the
chips are down and the real exam is at
hand. It makes the 5 wpm code sound

a whole lot slower — and that is a
help.

And wait’ll you get a look at some
of the stuff you’'ll be copying on this
tape — pure Wayne Green, of course.
You may lose your place the first time
through when some of the stuff hits
you. There’s no reason why copying
code shouldn’t be fun — right?

Send now for the 73 Morse Cassette
Code Course — only $3.95 postpaid
from 73.

WAYNE

73 MAGAZINE



Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vil, 50N
Birmingham AL 35210

SSTV CONTEST ANNOUNCED

This winter promises high Slow
Scan activity, and we're kicking it off
with a Slow Scan Program Contest. It
works like this: Make up your prize
winning program (6 minutes maxi-
mum) on a cassette, and send your
entry to 73 Magazine. They will be
compiled and reviewed, then forward-
ed to another “anonymous’ judge to
be reviewed again. Fimal results and
prize winners will be published. Selec-
ted frames from winning tapes will
also find a prominent place in these
pages.

All entries will be judged on origi-
nality, with technical aspects counting
in the scoring. This contest begins
now and ends December 31, 1973. Be
sure to include return postage for
your tape.

The purpose of this contest is to get
more fellows thinking and acting in
terms of good purposeful programs,
not just IDs and CQs.

Last month | briefly described
some basic scan conversion techniques
from the aspect of both solid state
and dual gun (lithocon) electron
tubes. | also mentioned Don WONTP,
and Art SMOBUQO, were developing a
converter wunit that wused the
Thompson TME 1238, a single gun
storage tube. Since this tube is rather
unique, (only one electron gun is
used) | have a brief description this
month. Figure 1 is a simplified sketch
of the tube. First the Slow Scan video
is fed in on Grid 1, and stored on the
mosaic target. Next, Grid 1 (writing
grid) is biased to give a constant
electrong flow. The electrons now
repelled by the “reading’” Grid 5, and
can be fed to a video amplifier. Since
the reading grid does not affect the
target (because it doesn’t scan it) itis

SLDW SCAN VIDEO INPUT

GRID 1

SILICON
MOSAIC
TARGET

|gtores o in
& capacitive

manmer|

GRID &

FAST SCAN [Resdout) GRID

Fig. 1. Simplified sketch of a single-gun
storage tube.
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considered a nondestructive readout
device. In fact, Don turned on his unit
two weeks after the Dayton
Demonstration, and his last picture
was still there! (Of course it wouldn't
last this long if it had been constantly
“read.”)

Our thanks to Dr. Miller for the
previous info on the Thompson CSF
tube. | understand Don replaced the
bad video transistor that caused the
noisy pictures at Dayton, and now the
unit is working well. Incidentally Don
agrees, like many others, digital pro-
cessing is probably the better way to
approach scan conversion from a
“standstill.”” In fact, 3 MOS shift
registers, driven by red, green, and
blue Slow Secan information could be
used to give Slow Scan displayed on a
color Fast Scan TV in real time. This
is probably 2 or 3 years away yet. A
couple of the fellows suggested this
MQOS shift register method over my
“ert/dichroic mirror” color scheme,
and | agree this is better. However, for
the next few vyears, the tubes and
dichroic mirrors (advertized in the
July issue for $4.95 each) should be
less expensive.

Here's some more info on the
weather satellite | mentioned last
month whose facsimile transmissions
might be of interest to Slow Scanners.
At this time the four main satellites of
interest are ESSA-8 (137.62 MHz),
NOAA-2 (137.50 MHz), ATS-1 and
ATS-3 (both on 13560 MHz).
ESSA-8 and NOAA-2 are orbital satel-
lites, with an orbital period of 114
minutes, inclination of 101 degrees,
and an altitude of 906 miles. (Orbital
info is given on W1AW bulietins.)
ESSA-8 transmits only while the
spacecraft is in daylight areas, and
cuts off when it enters a dark area.
NOAA-2 is said to be transmitting
continuously. ATS-1 and ATS-3 are
fixed position (geosynchronous) satel-
lites. ATS-1 is approximately 4,000
miles above Venezuela (70° West/0®
latitude). Both of these satellites scan
(and can be received by) about 1/3 of
the world. You can get a rough idea of
this coverage by placing an object
4,000 scale miles above Venezuela on
a world globe, for example. Then look
at the globe from that point, and
you’ll see what the satellite sees. |f it's
“line of sight” (use a piece of string
from vyour QTH to satellite) you
should be able to receive it. ATS-1
transmits daily at 0130 to 0215 GMT,
and again at 1400 to 1445 GMT.
ATS-3 transmits daily at 0730 to
0815 GMT and again at 2045 to 2130
GMT. All of these satellites (except
NOAA-2) transmit primarily on fac-
simile using an amplitude modulated
2400 Hz tone. Maximum amplitude
(80 to 100%) corresponds to white,
and minimum amplitude (30 db below

this) is black. The horizontal line rate
is 4 per second, (240 lines per minute)
and a total frame lasts approximately
208 seconds. NOAA-2 differs only in
that it has a 48 line per minute rate.

For satellite copy on a surmplus
deskfax unit, simple video inversion is
necessary. (Because maximum ampli-
tude gives the darkest line on current
sensitive fax paper.) Then we increase
the drum speed from 180 rpm to 240
rom. There are several methods of
accomplishing this like, for example,
dividing the 2400 Hz received signal
by 30 and using this resultant 80 Hz
to run the motor, thus giving 240
rpm. Another method of copying pic-
tures from the satellites is with a
converter (for obtaining proper hori-
zonital and vertical timing, a video
demod/amplifier, and “front end”
limiter) feeding a ‘scope or Slow Scan
monitor. A camera is then used to
photograph the screen (three minute
picture. . .strictly Sloooow Scanl!),
thus reproducing the picture. Special
thanks go to Bob WA7MOV, for his

aTH

ANGLE OF ELEVATION

-—

T < SATELLITE

1K 2K 3K 4K
LOBE MILEAGE SCALE

Fig. 2. Setup for measuring satellite
antenna positioning.

help in compiling much of the above
info. |'ve also received word from R.
L. Drake’s Service Manager. Their 2
meter gear should receive okay on 136
MHz, although they have not tried it.
Possibly the 2 meter rig's crystal
oscillator coil may need slight retun-
ing. (Why shouldn’t it work. Many put
crystals in 2 meter rigs to pick up
Police calls on 150 to 160 MHz.) Mr.
Frost of R. L. Drake says crystals are
$7.50 each for the TR-22 and are not
returnable. Also the TR-22 bandwidth
is 20 kHz.. .fine for satellite copy.
Say — how about a Bearcat “‘scanner””
set up to copy all the satellites.

Barry VK5BS, recently vacationed
in the Fiji Islands, carrying quite a bit
of SSTV info in hopes of getting some
of their hams on slow scan. (Two
packs of info | sent him arrived just a
couple of days before his departure!)
Hopefully, we will soon know the
status of SSTV in Fiji.

And finally, the Independent Side-
band boys are gathering on Tuesday
nights between 14.230 and .240 kHz
for ISB SSTV operations. If you're
interested, here is the place to be to
get in on the action.

.. KATWY
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a single frame of your
shack or XYL 1s no
longer enough — you’ve
got more talent than
. . now's your
chance to prove it?

that

ROBOT Model 61
Fast Scan Viewfinder
Other prizes to be announced.

First Prize

RULES:

® 6 minute maximum time length

@ Subject matter is limited only to
your imagination — anything goes.

® | abel cassette with your return
address and include sufficient re-
turn postage. All programs will be
returned.

® Decisions of the judges will be
final.
® Contest starts now — enies must

be mailed before December 31,
1973.

Use only enough time to effec-
tively bring across your idea. An
idea that is best expressed in 2
minutes will turn into a horrifying
bore if interspersed with 4 minutes
of filler.

Don’t repeat frames except for a
purpose — the closed-circuit quality
of tape makes repeating
unnecessary.

Please do not send a script or
explanation of your program. Since
Slow Scan is a visual media, every-
thing you want included in your
program should be on your tape.

Send your entry to: Slow Scan
Contest, 73 Magazine,
Peterborough, NH 03458.
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Gus Browning W4BPD
Drawer “DX"
Cordova, SC 29039

SOME QSL INFO:

A26AC via 4S7YL
APZMR via Callbook address
C29ED via VK3TL
CT2AZ via WQ JHY
EL7D via DK3IA
ELD Q via LASGG
ELQS via YU3RCZ
ET3USD via WA4HVQ
F@ ALN via K41l
FBBZB via F8US
GC5AGA via K41l
HBP AVB via DK3ST
HW3UIT via FOOE
JWAEJ via SM5BCS
JW7FD via LA3UC
JX6VO via LAIRQ
JX9TM via LA9TM
SVOWY via WAQ VPX
M1C/D via 14FTU
TJIBG via K4WQS
TY7ABM via DL7JK
WISANG via WASDZL
WF20C via W2HAQ
WS4SKY via WA3NAN
3D2JA via w20VvC
5Z4KL via GM3VLB
TW3ITU via 7X-buro
9X5MV via DJ2AZ

If you want to see more DX QSL info
each month let me know because | can
give you a lot more than the above.
WTW VERIFICATION POINT:

| wish to announce that we have a FB
DX Club that has volunteered to act as
our WTW (and 73-73-73, too) verifi-
cation point for all of W/K1, W/K2,
W/K3 land. More or less centrally
located too:

The Thomas A. Edison Amateur Radio
Assn.

c/o WB2FVO Club QSL Manager
William W. Inkrote, Jr.

52 Elliot Place

Edison, N.J. 08817 - US.A.

Be sure to send them all your cards to

be checked. Send along the $ 1.00 to
help the expenses for your certificate,
and also send along enough extra for
the class of postage to return your
cards to you. They will give you very
fast service | am sure - | will mail you
the certificate that you qualify for
when they notify me that your cards
have been checked and that you have
qualified O.K.

We still need more verification
checkpoints. how about your club ?
| am at last getting things tixed up
here and will be seeing all of you on
or near 14220 sometime between
about 2200 to 2400z. 73 till next
month - de, BPD
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RATARAMA

The Mount Airy VHF Radio Club,
Inc., presents the annual Pack Rat
Hamarama, Sunday October 7, 1973,
at the Warwick Fire Co., Jamison, Pa.
The Warwick Fire Co., 1s located on
Rt. 263 North of Philadelphia.
Activities include a giant flea market,
auction, and an amateur TV demon-
stration. Festivities begin at 10 AM.
Food concession on premises. Regis-
tration is $1.00, flea market tables or
tailgate sales, $2.00. Talk in on
146.52 and 52.525. For furthern in-
formation contact: Dave Zimmerman
W3ZD, 520 Centennial Rd., War-
minster PA 18974.

MIDWEST CONVENTION

The ARRL Mid-West Convention is
being sponsored by the Lincoln Ama-
teur Radio Club this year. It will be
held on October 6 and 7, 1973, at the
Villager Motel and Convention Center
in Lincoln, Nebraska. It promises to
be one of the largest in the Mid-West,
drawing on radio amateurs in a four
state area and more. For information
contact: G3UGH/W@. c/o Lincoln
Amateur Radio Club, Inc., P. O. Box
5006, Lincoln, Nebraska, 68505.

MID-SOUTH HAMFEST

The Mid-South ARA is holding its
1973 Hamfest on October 6 and 7, at
the State Technical Institute in
Memphis TN. There will be a MARS
meeting, FM Symposiums and other
activities. Contact: Harry Simpson
W4SCF, c/o Mid-South ARA, 1830
Macaulay Ave., Memphis TN 38127.

CHAUTAUQUA AUQTION

The Chautauqua County NY FM
Association’s third annual auction will
be held October 13, 1973, at Shore
Acres Boat Yard, Bemus Point NY.
For further information write to
Robert Greenwald WB2YQO, Rte. 2,
Box 76, Jamestown NY
14701.

OCTOBER REPEAT
A special meeting of the lllinois

Repeater Council will be held on
Saturday, October 20, at Southem
Illinois University. Hosted by
WRYABU, all lllinois and adjacent

repeater representatives are cordially
invited. Contact: Kontact Kim King,
Sec. IRC, 1618 Linden, Des Plains IL
60018, 312-824-8419

TAMPA BAY

Seven Tampa Bay Area clubs have
joined forces to present, perhaps, the
largest ham gathering in the State of
Florida. Over $2500 worth of prizes
will be awarded by drawings. First
prize will be a complete Galaxy 500
station. Registration is $2. It will be
held on October 6 and 7, 1973, at the
Electrical Building, Florida State Fair-
ground on N. Boulevard, 2 blocks
north of Kennedy Boulevard, begin-
ning at 8 AM local time. Inquiries may
be sent to Mr. George Dixon
WA4VvVQT, 12915 Veronica Ave.,
Tampa FL 33612. In addition, we are
providing an information station on
the air Monday, Wednesday and Fri-
day, 7 — 7:30 PM EST and Sunday,
10 — 10:30 AM on 7280 kHz.

ADRIAN HAMFEST

The Adrian Amateur Radio Club
Inc, of Adrian Michigan, presents their
fall Hamfest, Sunday October 14,
1973, from 8 AM to 3 PM, at the
Lenawee County Fairgrounds on Dean
St. Talk in on 1812 kHz — 3935 kHz
— 52525 MHz — 146.46 MHz —
146.52 MHz — and 146.94 MHz.

All buyers, sellers and visitors are
welcome. Plenty of refreshments and
prizes. Cost $1.00 in Advance, $1.50
at the gate. Tables $1.50 per half
table. For information on tickets or
tables write to the Adrian Amateur
Radio Club, P. O. Box 26, Adrian M|
49221.

FAR-OUTing

The Foundation For Amteur Radio
will hold its annual Hamfest at the
Gaithersburg Fairgrounds, Gaithers-
burg MD, on Sunday October 21,
1973. Featured is a large flea market,
food service, exhibits, ladies events,
supervised children’s program and
many prizes. Main events are all in-
doors. Picnic grounds and free parking
available. Will be held rain or shine.
Participation fee $1.50, sales space
$5.00. Talk-in service provided. Near-
by motel rooms available. For info
write or call Bill Miller K4MM, 10919
Woodfair Rd., Fairfax Station VA
22039. 703-893-2450.

TERRY SWAP

The Terry County Amateur Radio
Club’s 19th Annual Brownfield Free
Swapfest will be held on October 14,
1973 in the National Guard Armory,
Brownfield, Texas. Doors open at
6:30 AM and Swapfest activities last
until 3:00 PM. No registration or
admission fees! Door prizes. Largest
Amateur Radio flea market in Texas!
All exhibitors, amateurs, CBers and
families welcome. Free parking and
trailer camping in Coleman Park ad-
jacent to the Armory.



iREPEATER UPDATE)

AL WRAACK Decatur 146.40-147.00
AL WR4ACE Birmingham 146.16-146.76
146.13-146.76
CA WRGACE La Habra Huo 146.10-146.70
CA WRBABX Woodland 146.37-145.97
CT WRIABA Simsbury 146.22-146.82
CT WRI1ABC Torrington 2231.06-224.66
FL WR4ACV Bocs Raton 146.22-146.82
IA WRSABS Davenpont 146.22-146.82
IL WRSABX Rock |dand 146.34-146.94
IN WRSABP Indmnapolis 146.16-146.76
IN WRSABW Kokomo 146.31-146.91
WRBABO Pittsburg 146.13-146.73
KY WR4ACO Ashland 146.34-145.94
MA WRIABD Warcester 146.37-146.97
MA WRIABV Waltham 146.04-146.54
MA WRIABK Foxboro 146.31-146.91
MD WR3ABO Harmans PL 483 95448.95
MO WHSABC Bonne Terre 146.28-146.88
NY WRZABF Rochester 146.19-146.79
OH WRBABA Mt Vernon 146.19-146.79
OH WRBABC Cleveland 146.16-146.76
OH WREABF Dayton 146.34-146.94
OH WRBABG Springfield 146.13-146.73
OH WRBABH Hudson 146.01-145.61
OH WRBABJ Newcomerstown 146.16-146.76
OH WRBABD Chillicathe 146.25-146.85
OH WRBABP Cincinnati 146.28-146.88
OH WRBABK Delaware 146.37-146.97
OR WR7AB) Westport 146.16-146.76
PA WR3ABF Valley Forge Planned
PA WR3IABG Valley Forge Planned
PA WR3ABH Valley Forge 222.34-223.94
PA WR3IABI Valley Forge 146.34-146.94
TX WRBABM Brownfield 146.22-146.82
VA WRA4ACW Richmond 146.28-146.88
Wi WRIABV Lake Geneva 146.37-146.97
Wi WROABS Milwaukee 146.25-146.85

%ﬁﬁomsﬁ‘fﬁé]

Tom DiBiase WBEKZD
/08 6th Avenue
Steubenville OH 43952

CONTESTS

Sept. 29-Oct. 1 Delta QSO Party
Oct. 6-7 New Mexico QSO Party
Oct. 68 California QSO Party
Oct. 13-14 RSGB 21/28 MHz

Telephony Contest
Oct. 20-21 RSGB 7 MHz CW Contest
Oct. 20-22 North Carolina QSO Party

Nov. 2-5 CHC/FHC/HTH
QSO Party
Nov. 34 RSGB 7 MHz
Phone Contest
Nov. 5-11 QRPP CW QSO Party
This Month
New Mexico QSO Party

From 220 GMT October 6 to 0100
GMT October 7: 0200 GMT to 0600
GMT and 1800 GMT to 2200 GMT
October 7, 1973. Frequencies are 65
kHz up from the bottom of each CW
band, phone near the edge between

8

General and Advanced frequencies,
MNovice near the middle of each Novice
band. Only NM stations call CQ
Contest near these frequencies.
Exchange QSO number, RS/T and
QTH (county for NM, state, province
or country for others). Stations may
be contacted only once on each band,
and again if he changes counties.
Intrastate NM contacts are valid.
Score 1 point per QS0. NM multiplier
is total states, provinces, countries and
NM counties. Non-NM use total NM
counties for multiplier. Appropriate
awards. Full log data, including
exchanges, should be sent to Bill
Wageman, KSMAT, 35 San Juan, Los
Alamos NM 87544 by November 1,
1973.

California QSO Party

From 1800 GMT October 6 to
0600 GMT October 7, and 1500 GMT
October 7 to 0300 GMT Octber 8.
Same station may be worked once per
band/mode. Exchange QSO number,
RS/T and QTH (county for Califomia,
ARRL section or DX country for
others). California stations work
anvyone. Non-California work
California only. Score 1 point per
QS0O. Multiply total QSO points by
total California counties worked or
total ARRL sections (including
California) and DX countries worked.
Frequencies are 3560, 7060, 14060,
21060, 28060, 3880, 3980, 7280,
14280, 21280, 21380, 28580, 3725,

7125, 21125, 28125. Appropriate =

awards. Logs must show date, time,
band, mode,

sure your call is on each page. A
summary sheet is required showing
counties, ARRL sections and DX
countries worked, breakdown of
QSOs per band and scoring. Include
your name, call and address in large
block letters. Mail logs before
November 7, 1973, to John Minke,
WEKYA, 6230 Rio Bonito Drive,
Carmichael, California 95608. Include
a large SAS for results. Comments are
encouraged and appreciated.

North Carolina QSO Party

From 1800 GMT October 20 to
0600 GMT October 21 and from 1300
GMT October 21 to 0200 GMT
October 22, 1973. Each station may
be worked once per band/mode and
again if operated portable or mobile,
and with each county change.
Exchange QSO NR, RS/T and QTH
(county for NC; state, province or
country for others. NC score 2 points
for out of state QSOs, 1 point for
QS0Os with other NC stations,
multiply total points by number of
states and provinces worked. Out of
staters score 2 points per QSO and
multiply total by number of NC

exchanges sent and |
received. Logs can’'t be returned. Be

counties. Frequencies are 3575, 7090,
14070, 21090, 28090, 3710, 7110,
21110, 28110, 3810/3900, 7290,
14290, 21310, 28510 (all are
plus/minus 10 kHz). While on 3575
try not to QRM the Carolina's traffic
net which meets at 2300 GMT and
0200 GMT near that frequency. The
entire 6 and 2 meter bands can be
used, and repeater QSOs count.
Appropriate awards. Mail logs before
November 25, 1973 to Charlie Wells,
K4SKI, Rte 8, Box 414, Greenville
NC 27834.

By the shadow on the wall | see
that it's time to wrap up another

column. Until next time, “CQ
Contest, CQ Contest, CQ Contest.”
Tom WBSKZD

The W2NSD/1 Scanvision package being
tested with special zoom lens.

SBE has come up with a beautiful
slow scan system — complete with a
built in cassetie tape recorder. This
system makes it duck soup to put
together your own tape
programs. . .and let’s face it, this is the
way slow scan has gone.

With tape reproduction of a slow
scan usually identical with “live”
camera work, it is only logical that
most ops have opted for using tape. It
doesn’t take long sitting still for eight
seconds in front of the camera — and
then jumping up to refocus (which
isn‘t all that fast a process unless you
have a fast scan monitor too) on a
menu board for giving your name,
location, signal report, and perhaps a
QSL — before you are thinking
seriously in terms of tape.
Unfortunately, many of the cheaper
recorders are not adequate for the job

73 MAGAZINE



REPEATER OWNERS

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

iy -l‘:::‘
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REPEATER USERS

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

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-8425
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and there are little squiggles which
result from not too steady tape drive
mechanism.

Once you are set up with a good
recorder you can start putting
together short tape programs — a view
of your shack — picture of you —
your wife — with titles. You can tape
the QTH and CQ calls. You can work
up a short program showing some of
your other interests than amateur
radio — which is rot only interesting
to viewers, but affords plenty to talk
about if you match an interest with
someone else.

You can put together a program of
your QSLs for each country worked,
unless you are one of the real slow
scan DXers with 73 countries worked,
in which case it would take about ten
minutes at one card per frame, to
show the bunch. Even so, that might
be a little better than some of the
dumb cartoons that are being
shown.

The SBE Scanvision camera has one
very handy feature — an automatic
contrast control. The less controls you
have to diddle with the better. There
is a manual override for knob
twisters.

After using the Scanvision for
several weeks, there are several things
that stand out — the ease of hooking
it up for use — the beautifully sharp
picture — the convenience of the built
in tape deck — and (most of all) the
fun of actually seeing the fellow you
are working.

The Scanvision manufacturer also
makes commercial broadcast
television cameras and this is obvious
when you open the camera and take a
look at the construction
techniques. . .beautiful! This shows up
in the picture too — just take a look at
a grey scale on this monitor and see
how much more you get than you
might expect.

Linear Systems is to be
congratulated for making this superb
slow scan unit available — slow scan
will, it seems certain now, be one of
the big growth aspects of amateur
radio during the next few years. Once
you see it in action you are hooked.

TONE PADS

Interface Technology has
introduced a Touch-Tone generator
designed to aid repeater and auto-
patch users. The unit generates the 12
standard frequency pairs used for
Touch-Tone dialing by the telephone
companies. It is designed so that the
output can be used in several ways.
For one, a speaker included in the kit
can be mounted internally and the
unit simply held up to the micro-
phone. The speaker can also be
mounted in a small, remote case (not
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supplied) and connected by a cable to
the generator. This allows the user to
position the generator on a table or
desk while the speaker is held up to
the microphone. A third approach is
to wire the unit directly into the
microphone circuit, eliminating the
need for the speaker altogether.

There are no switches or controls
on the unit other than the key pad, so
no current is drawn from the standard
O-volt transistor battery until the
operator touches a key to generate a
tone. This feature insures long battery
life and simplicity of use. The unit is
lightweight and packaged in an attrac-
tive black molded plastic case. For
more information contact: /nterface
Technology, Inc., 10500 Kahimeyer
Dr., St. Louis, Missouri, 63132

314-426-6880
SBE SCANNERS

Linear Systems has announced the
introduction of a complete line of
scanners which cover frequencies from
30-470 MHz. The entire line, known
as the Sentinel Series, consists of six
separate models.

The Sentinel includes 8 channels
for scanning, lock-out switches, man-
ual or automatic scan operation and
AC/DC capability. An important fea-
ture of the Sentinels is the priority
channel which assures the reception of
the most important channel. All come
equipped with cord/plu sets for either
12V dc or 115V ac operation. Also
included is a screw-in telescoping an-

tenna for VHF and where applicable a
separate VHF plug-in antenna. The
receivers have excellent sensitivity of
3u'Vv with selectivity ratea at -6db @ 9
kHz. Audio output is 4 watts and the
receivers are designed to operate over
the temperature range of -20°C to
+50°C. The specific model numbers
and frequency ranges are Sentinel |
high-low VHF, Sentinel Il high band
VHF, Sentinel Ill low band VHF,
Sentinel V UHF, Sentinel VI UHF
high band, and Sentinel VII marine
VHF.

For further information contact:
David K. Bradley, Vice President, Mar-
keting, Linear Systems, Inc., 220 Air-
port Boulevard, Watsonville CA. Tele-
phone: 408-722-4177.

OSL
CONTEST

= R, . 3 LLE . A=
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heart of our contest judge this month
with her homebrew silkscreened
entry. Win a one year subscription to
73! Send your QSL to: QSL Contest,
73 Magazine, Peterborough NH
03458.

it

CANADIAN GOVT.
SUPPORTS REPEATER
GROUPWITH GRANT

$6,772 AWARDED

State-of-the-art thinking on the part
of Canada’s Department of National
Health and Welfare has prompted a
$6,772 grant to a repeater group in
Courtenay, B.C. Realizing the impor-
tance of VHF repeaters in providing
emergency communications during
times of disaster, the grant was endor-
sed whole-heartedly by civil defense
authorities: The planned repeater will
provide communications within a 150
mile radius.

Meanwhile, back at the FCC. ..

73 MAGAZINE



EQUIPMENT FROM 73

The following list of gear, unless
otherwise noted, consists of brand

“Don and Bob’ new guaranteed buys.
Discount prices, full warranty. Write
for low prices on following: HYGAIN

TH6DXX, TH3MK3, 204BA,
DB1015A, 402 BA; Mosley CL33,
CL36, S402; Triex MW50, MWES5,
w51 (FOB, Cal); Clegg FM278B; Mid-

new equipment purchased for testing
purposes only.

Cap-Com 40m solid state

2 METER FM Brand new HR-2ZA
94/94, 22/82, Hustler 5/8 trunk lip,
warranty, perfect. WAG6LZH, 4130
Carson, Oakland CA 94619,
415-530-7187.

COLLINS MP-1 Power Supply, new
never used, trade for 516F2, PM-2,
312B4, HT220, or ST-6. Want to buy

32S1. Fred Slaughter, WB81JX, 3636
Douglas, Toledo, Ohio, 43613.

“DIGITAL MULTIMETER — 3 %
digit franklin model 500, — $60.

Chart recorder, — $20. 6’ x 19" rack
cabinet — fully enclosed, — $40, EMC
5 MHz Oscilloscope, — $90. Sell or
swap. Jim Einolf, 1218 W. lonia,
Lansing MI 48915.”

FOR SALE: GE Porta-Mobile 2m, 10
watt portable with nicad, 94/94,
22/82, $300. HT-220, two watt, two
channel with charger, $275. MOTRAC
“A'" model transmitter and power
supply, $35. MOTOROLA pocket-
receiver with nicad, $45. MIDLAND
CB? — $25. Gary Eberle, WABCW,
1665 Via Escondido, San Lorenzo,
CA 94580.

WANTED: Facsimile equipment,
weather satellite equipment and/or
information, RTTY machines 100
wpm. Ken DeBrecht, WBGNOV, P. O.
Box 1086, Novato CA 94947,

OCTOBER 1973

$10.50: for weathermap recorders;
$4.25 per box, 4 boxes for $16. Jim
Cooper, P. O. Box 73, Paramus NJ
07652.

FOR SALE: Gonset |ll & meters
“MINT”", — $100.00. Gonset Il 2
meters AM and FM, excellent, —
$145.00. WANT: Hallicrafters HA-2.
Jim W1VYB, 53 Lothrop St., Beverly
MA 01915, 617-922-3850.

OPAQUE/TRANSPARENT PC/IC
TAPES. SPECIFY 1X, 2X, 4X. TWO
8 x 10 Assortment sheets plus art
worksheet — $3.50. Eugene Wiener,
523 Morgan No., Minneapolis, Minn
55404.

HOOSIER ELECRONICS — Your
ham headquarters in the heart of the
Midwest where only the finest ama-
teur equipment is sold. Individual,
personal service by experienced and
active hams. Factory-authorized deal-
ers for Clegg, Drake, Genave, Re-
gency, Standard, Hallicrafters, Ten-
Tec, Kenwood, Tempo, WMidland,
Galaxy, Hy-Gain, CushCraft, Mosley,
Hustler, Ham-M, Sony, plus many
more. Orders for in-stock merchandise
shipped the same day. Write or call
today for our quote and try our
personal, friendly Hoosier service.
Hoosier Electronics, R. R. 25, Box
403, Terre Haute, Indiana 47862.
812-894-1297.

Price — $2 per 25 words for non-commercial SSB xcvr $150 land 13500, 13509-W-T; Regency
ads; $10 per 25 words for business ventures. No Heath I1B-101 counter with HR2B, H R212; SBE 144 $19995,
display ads or agency discount. Include your VEHQUEI"C‘ Scaler $25[] SBE 450 TRC converts Z2mFM to
CHISK T or e Clegg 27B 2m xcvr $380 3/4m ($179.95 list) $149.00; Stan-
Deadline for ads is the 1st of the month two IC-22 2m FM xcvr $246 dard BEBMA' 146‘5’" Ham-M $9900'
months prior to publication. For example: Midland 13500 2m Xcvr $20{] TH44 $5995; AR22R $3195r Belden
..I-El"l.l..!ﬂl"lp" 1st is the deadline for the March issue Midland 13509 220 xcvr $200 8448 rotor cable 1ﬂdff‘t, 8214 RG 8
which will ‘be mailed on the 10th of February. Tempo CL-220 220 xcvr $200 FOAM 17¢/ft; 8237 RG 8 15¢/ft;
e R TR AR, 0 B TR M LT £ Clegg FM-21 220 xcvr ¢255 Amphenol PL259 49¢; Hallicrafters
you wish it to appear. No all-capital ads. Regency HR-6 6m xcvr $190 FPM300 DEMOS, NEED FACTORY
HR2MS 8 channel WARRANTY REPAIR $460.00 ea;
We will be the judge of suitability of ads. Our scanning 2m Xcvr ¢255 Used guaranteed; Collins 75A4
l.'E'SI:IDnEIhlill‘lf for errors gxtends only 1o print- TME-H'LMU 16 channel revr $255 $345D0, KEHWDDEI Hsgg $3DUDD,
ing & correct ad in a later issue. D|g|ta! Lﬂgic]{}cks $ 30 T599 $35[)DU, Hammarlund HQ180
For $1 extra we can maintain a reply box for Dycom 2m repeater $425 $250.00; Heath 5_5300 $250.00; Write
you. Wilson 7 element 10 & 15m Quote Swan, Eima{:, Rohn tower;
. . beam (pick-up only) ¢o50 3/16” cable clamps 18¢; Motorola
We cannot check into each advertiser, so Caveat W HEP 170 epoxy diode 2_5,&”00{} PIV
o aller 60A power supply $105 -
Standard sr-c 120/5 power sup. $ 44 29¢, $25/100 LOT; Motorola Semi-
Gladding 12V power supply  $ 60 ﬂ:rdu;t:ﬁn Etff gﬁﬁﬁ ??t-ﬁﬂ: Calrad
£t u -relative power
WESTERN UNION DESK-FAX trans- 20 Scornavision Sooe meter, to 150 MHz $15.95; MOT MC
ceiver manual: Complete theory of p v & camera ¢265 1709CG OP AMP (709) TO5 39¢;
operation, adjustment, lubrication, Aw 190 amateur revr $200 Write items not listed. Shipping col-
preventive maintenance, troubleshoot- gx 190 SWL rcvr ¢200 lect. Madison Electronics, 1508
ing, parts list. Includes all schematics Pickering KB-1 keyboard $200 McKinney, Houston, Texas 77002.
and mechanical parts drawings. $3.80 Tp| 502-B 2m Amp 1w/40w 110 /] 3-224-2668 Nite/weekend
postpaid. Bill Johnston, 1808 Pomona TPL 502 2m Amp 10w/45w ¢ 9o /13497-5683
5&3’3% Las Cruces, New Mexico Kenwood TS-511SSSB xcvr  $350 (gp,p (ANTIQUE) Radio Buffs, Re-
: Heath HW-202 w/encoder $180 ,airers for sale, in working order
Heath HWA-202-1 $ 30 ’ : ;
Heath HA.2022 ifi $ 70 Complete (16 Vﬂ}.} repair manuals —
“WANT VIBROPLEX carrying case. RIPATION thousands of 5en|r|f:e dita, schematl;s,
Advise condition, age and price. P. O. S 2 etc., :Eulrnnst all makes from e
Box 191, Rye Beach NH 03871.” E;%E:m%%[g% E;PEDRK_ fgr bEf::FI:?::_ Twenties to the Forties — Gernsback

Official Man. Volumes 1 to 7 (1937)
plus Riders Volumes 8 thru 14
(1944), plus Volume 5 (1934) and 16
(1945-1946). Atwater Kent Model 35
battery radio (1924). Majestic “B"
battery eliminator (1928). Standard
Metal Co. 19" upright horn loud
speaker (1925). 16" cone Western
Electric Model 540AW magnetic
speaker (1928). Cathedral type
Crosley table model radio (1932). Old
books: old tubes; telegrapher’s sound-
er, key; etc. W. C. Motz, 219 Elm St.,
Pittsburgh PA 15218, 412-371-1580.

MEMPHIS AREA HAMFEST,
Sunday, October 7, at State Technical
Institute, conveniently located on
Interstate 40 at Exit 11. Tennessee
Section ARRL Convention in
conjunction. ARRL Forum, MARS
meetings, prizes, Flea Market, XYL
entertainment. Informal group dinners
Saturday night. Talk in on 34-94 and
3980. All your friends will be there!

COMPLETE 36 page QSL catalog, 3rd
edition. New “SPARKLING’ QSLs.
Hundreds of cuts, ten report forms,
thriteen colored stocks, 25¢. Ten
sample QSL cards. Comneilson’s
Quality QSLs, 321 Warren St., N.
Babylon, N. Y. 11704.

CANADIANS — FREE 120 page elec-
tronics catalog ETCO-B, 464 McGill,

Montreal.

i



Shipments against our orders placed
months ago are arriving daily. No long
wait for the world’s most popular ham

gear.

SERVING HAMS for 35 YEARS
ELECTRONIC DISTRIBUTORS, INC.

Muskegon, MI 4944]
Tel. (616)-726-3196
HRS. 8:30 - 5:30 SAT.9-4

1960 Peck

— — ([MBreAIN])
EXCLUSIVE 66 FOOT _ 75 THRU 10 METER DIPOLE
NO TRAPS — NO COILS — NO STUBS — NO CAPACITORS

i |

Our O-BOX audio filter features: Bandwidth CONTINUOUSLY VARIABLE from
30 Hz (almost 100x sharper than most xcvrs!) to 2 kHz, Active filter (no coils). No
insartion loss, Not a breadboard, Ready to plug inte ANY reve/xeve. Drives phones
or axt. spkr. amp. Full instructions. In use worldwide. Plug one Into your raceiver
today! . . . Only $17.95 ¢+ $1 shipping in U.S. (Add Sales Tax in Cal.) 10 day
moneyback guarantee. SEND FOR FREE LITERATURE AND TEST REPORTS.

AUTEK

I @® Compatible with all sub-audible tone systems such as
Private Line, Channel Guard, Quiet Channel, etc.

® Glass epoxy PCB's & silicon xstrs throughout.

® Anvy reeds. except special dual coil types may be used:
Motorola G.E.. I[-?(

® All are powered by 12 vdc.

® Use on any tone frequency 67 Hz to 250 Hz

®Small size 1.5 x4 x .75"”

® All parts included except reed ¢nd reed socket

® Postpaid — Calif. residents add 5% sales tax |

COMMUNICATIONS SPECIALISTS
_____P.O.Box 153 Brea CA 92621

. a must for anyone

using an inﬂp-enm' e
receiver or a sideband
transceiver on our

crowded CW bands.”

(73 Magazine test report)

researcih

Box 1494L, Canoga Park, California 91304

Sub-Audible tone

CA S.D.L., Bramco, etc.

Fully Ajr Tested — Thousands Already in Use

)
84 o

1_-.-'_

1 -—CF——]".

Y

#16 409, Copper Weld wire annealed so it handles like soft

i J
]

_._%i_

opper wire—Rated for better than full legal power AM/CW

or SSB-Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware—
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp-
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL; 75-10HD—ONLY $12.00 A PAND!

Model 75-10HD $60.00
Model 75-20HD $50.00

ORDER DIRECT OR WRITE FOR
FULL INFORMATION

More CAVEAT EMPTOR

WANTED: ARC-5/VHF components.
Mounting Backs MT-65 and MT-71.
Control Unit C-42, Junction Box J-28.
Also need connectors. WBBNLM, 146
Schonhardt St., Tiffin OH 44883.

DESK-FAX TRANSCEIVERS as re
moved from commercial service
(working). $14.95 each, or $25 pair.
Jim Cooper, P. O. Box 73, Paramus
NJ 07652.

MOBILE IGNITION SHIELD gives
more range, no noise. Everything from
economical suppression kits to custom
shielding. Literature. Estes Engineer-
ing, 543-S West 184th Street, Gar-
dena, Calif., 90248

12

66 Ft
66 Ft
Model B0-40HD

G}IDRBH]

FOUNDATION
RADIO annual Hamfest Sunday 21
October 1973 at Gaithersburg Mary-
land Fairgrounds.

Model 75-40HD
Model 40-20HD
69 Ft

75 Thru 10 Meters
75 Thru 20 Meters
$42.00

ROCK CRUSHER - Hallicrafters HT
33A Linear $200, — HT37 $150, —
SX 101A $150, — NCX3 TR-Band
$150, — NCXD $50, — HT40 $35, —
WASIYL, 419-492-2317.

for AMATELUR

COLLINS FOR SALE: Individual
prices are indicated. For package deals
please write. 32S3 SN 12091 $650,
7553 SN 14276 $600, KWM 2 A SN
11535 $750, 516F2 P. S. $75, 312B4
station control $125, 30L1 linear amp
$350. Jack Aviv, WA2KNC, 106
Glenn Avenue, Lakewood NJ 08701.

300 S. Shawnee
Leavenworth, Kansas 66048

75 Thru 40 Meters
40 Thru 20 Meters

66 Ft
35 Ft

$40.00
$33.00

80-40-15 Meter (CW)

OR THRU YOUR FAVORITE
DISTRIBUTOR

WANTED: RD 92/UX fax recorder.
Need several mechanical drum sub-

assemblies. Don W1GBO, Box 803,
North Falmouth MA 02556,

"BRAND NEW': Clegg 66er in origi-
nal factory carton, $145. Money order
or certified check. J. A.LaTorre, P. O.
Box 521, Lawrence MA 01842,

MOTOROLA P33-BAC 5W Handi-
Talkie, excellent condition with an-
tenna, mike, Ni-Cads, 34/94 and
94/94 — §95; Heath HX-20 80-10
meter SSB and CW transmitter, HR-20
80-10 meter SSB, CW, and AM re-
ceiver, and HP-20 AC power supply,
good condition — $195. FOB,
WS5PNY, 2506-A, 3b5th St., Los
Alamos NM 87544,
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Recently a number of GE Pocket Mates
have become available, and they make
ideal walkie-talkies for 2 meter FM. They
have several advantages: 1) small size, 2)
extremely sensitive receivers (.3—.4 uV for
20 dB quieting, 3) good output (1W), and 4)
reasonable price.

These units are a good buy provided you
make sure of several things first. If all of
these requirements are met, then you will be
making a good investment:

Make sure the unit is dual channel (if you
want it) and check for %—1W output. Check
for 1 MV sensitivity and make sure the
speaker is good, because it doubles as the
microphone. The unit should squelch at a
setting between 2 and 5 on the squelch
control. The antenna should telescope pro-
perly and no corrosion should be present in
the battery compartment. Check the opera-
ting frequency with a counter; if it is above
160 MHz or so, some of the brass slugs will
have to be replaced with green ferrite ones
to lower the frequency ( It isn’t a bad idea
to get several extra green and yellow slugs
anyway, since they are easy to break. )

To take the unit apart, first remove the
screws holding the speaker and unsolder the
wires. Then remove the 4 screws fastening
the case to the antenna block. Next remove
the small screw just inside the bottom
(battery) plate. The chassis should then slide
out.

Using a tiny iron, unsolder the crystals
and replace them with 2 meter ones (avail-
able from KW Industries — they already have
correlation data). It isn’t a bad idea, either,
to write GE and request a manual. This
makes it easier to find exactly where every-
thing is.

Now you are ready to tune it up. Tuning
the transmitter is simple. Hook the two
battery springs to a 14V power supply, with
a 0—100 mA meter in series. Hang a
47—-5282 1W resistor from the antenna jack
to ground and tune TS5-T10 for maximum
current. Remove the resistor, extend the
antenna, and peak L10 and L16 for maxi-
mum output. Repeak all other coils again,
and adjust the drive pots for 180—190 mA
(change the meter to a 0—1 amp one). TS
and T6 put crystals Y| and Y respectively,
on frequency. When properly tuned, you
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Herman Cone WB4DBB/4
Route 4, Box 493D
Chapel Hill NC 27514
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AUDIO-SQUELCH MODULE «1

Q \
. i
e RECEIVER
= T3 :
RECEWER-_| 02| || 20 OL4 | ReCEIVER
I: ST =
5 oL7
ANTENNA
BLOCK eLIs olLé
RECEIVER
@L25 | CRYSTAL
*7 HEERR. )

o6 :: g e %
o5 & @ O G)

&4

Li6 A
TRANSMITTER = TRANSMITTER
PA MODULE é-iﬂ AUDIO MODULE
il DEVIATION
LOW LEVEL
TRANSMITTER oTo t—CONTROL
STAGES
T8 TS T6 TRANSMITTER
e o o
7 @) ||F! BRIVE cCoNTROL
F2 DRIVE CONTROL

Accessory Jack

(Hole directly above jack is for external antenna.)
Pin 1 ext. mic. 5 ext. squelch

2 ext. mic. 6 not used
313 te 15V 7 gnd.
4ext. PTT

Receive Crystals (Sc - 18 holder)

fo- 10.7
2

fc=

Transmitter Coils

T5 — F1 osc. sets crystal(s) on frequency

16 — F2 osc. ™ e y; i

17, T8, T9 — doublers — tune for max. current
T10 — driver

L10 — P.A. tank

L16 — P.A. output filter

Tune T10, L10, L16 for max. output into 522
load.

Receiver Front End Coils

L2 — rf amp

L4, 5 — front end

L6, L7 — mixer

L10 — osc. coil (adjust first)

RLVR I-f Coils

Leave these alone unless you are sure they are off.
L25 — in filter

L15 — coupling

T1, T2 — i-f coils

T3 — discriminator

Coil Slug Color Codes

Receiver:
Yellow: L6, L15, L25
Violet: L10 (Yellow Will Also Work)
Green: L2, L4, LS5, L7
Transmitter:
Yellow: Th, T6, T7, T8
Green: T9, T10, L10, L16

Transmit Crystals (Sc - 18 holder)

fo

Fig. 1. Internal diagram and coil identification,

should get around a watt out with 180—190
mA drain. Some units have another pot on
the transmitter audio board — adjust it for
proper deviation. If yours doesn’t have this,
it 1s fixed at 5 kHz To set the deviation on
these units, find the wire going from the
audio module to the transmitter’s phase
modulator. It will have a resistor of approxi-
mately 1 M2 in series with it. Decreasing
this value will increase deviation. Also, some
units have only one drive control, which
controls both frequencies. My own is de-
signed this way.

The receiver is a little more difficult to
align, but good results can be obtained if
you have a good signal to work with. It is
best to use a signal generator set exactly on
your receiver’s frequency. In most cases, the
front end board is the only one that should
be touched.

14

A view of the unit with its case removed.
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Your finest discount antenna supplier.
Beat inflation.

ROTORS ANTENNAS

Save time and money with mail order.
e NAME BRANDS e

Gigantic Savings

FREIGHT PREPAID MOST ORDERS
48 HOUR SHIPMENT WITH CASHIERS CHECK OR MONEY ORDER

TOWERS ACCESSORIES

ANTENNA KING

Box A, Lomita, Calif. 90717, Phone (213) 534-"KING”

JUMPER ORANGE WIRES

(15 K RESISTOR IS
ATTACHED TO ONE)

Fig. 2. Rear view of the speaker. Add a wire from
the jumper to the chassis to insure a good ground
connection. Carefully covering the open areas with
tape gives an improved audio response.

First, feed a strong signal (30—-300 uV if
you have a generator) into the antenna and
adjust L10 until the crystal “‘pops’” into
oscillation. This is a fairly critical adjustment
and a change 1n noise level will be heard.
Then adjust all other coils on this board for
maximum quieting, reducing the input signal
as you go. It should be fairly easy to get a
sensitivity of less than .5 uV for 20 dB of
quieting. The filter and i-f boards are pro-
bably in reasonably good alignment already,
and shouldn’t have to be touched.

When adjusting the various coils, it 1s
advisable to first melt the wax (if there is
any) with a warm screwdriver blade. and to
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RI
1K
|8V SW

I/4 A LA
o LAY |
¢ 0-100 PIN 3
110 VAC 4 mA
1: PINT
o— A l"

S0 PIV

Fig. 3. Schematic of a battery charger suitable for
charging the Pocket Mate's Nicads. Starting at
maximum resistance on R1, adjust the setting for a
meter reading of 15 mA and charge the unit for
10-16 hours.

tune them with a flat toothpick, since the
slugs are very fragile. Check to see that the
coils have the appropriate color-coded slugs,
since they are made of different material. A
vast improvement in audio quality can be
had by carefully covering the back of the
speaker with masking tape — this is es-
pecially noticeable when transmitting.
Mallory TR-136 mercury batteries (8.2V)
work fine in the Pocket Mate, but for
long-term economic feasibility suitable
Nicads can be obtained from Alexander
Battery Co., Box 1645, Mason City, lowa

50401.
...WB4DBB
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v/ YAESU

YAESU YOUR ASSURANCE OF PERFORMANCE & QUALITY

The SP101-P Landliner provides phone patch operation as well as speaker,
Front panel. Patch switch, meter, TX and RX gain controls. Rear apron:

SP101.P $59.00 FVi01 $9900 FT101 $649.00 FLZ100 333%.00
b oo - Pk e -2 - e 0 s Recewver 4 ohm output, receiver 600 ohm output, momtor null switch, bal-
1200w PEP ance control, line jack, transmitter high Z jack.

The FV-101 permits split frequency operation and control from either the
FT-101 or FTDXA01.

The FT-101 exciter covers 160, BO, 40, 20, 15, (CB), and 10 meters and
comes complete with microphone cable and plug, fused DC power cable and
plug. AC cable with plugs and all necessary plugs are furmnished. AC and DC
supplies are internal.

The FL-2100 linear amplifier needs only 3 wire cable and coax cable. Con-
nectors are furmeshed.

FTDxaD1 S$599.00 Fvagl $99.00 FL 2D008 SIS0 00 FRDEXADD S5 00
TRANSCVE SEDW PEP EXTERNAL VFO LINEAR AMP RECEIVER x
BOM THROUGH 10M 12000W PEP 160M THROUGH 1om FTdx401 features high power, super sensitivity and sharp selectivity. The FT-

dx401 includes: AC power supply, noise blanker, 100 KC and 25 KC cal-
brators. VOX break-in, phone patch terminal, cooling fan. Covers 3.5 through
10 MHz plus WWV. 560 watts PEP. All that is required 1o get on the air isa
microphone and speaker._

LLL

The FV-401 permits split frequency operation for the DX chaser or net oper-
ator. Covers BO through 10 meters.

FL 2000 B 1200 watts PEP, 1000 watts CW, 600 watts AM. Drive power re-
quired 100 watts, Has two cooling fans and uses two 572 B tubes,

i e
Hers ’ |
:I"-I"e'f_ L S
) >
-~ -

FLDX400 5399.00 FL 20008 $399.00 SP4D1-P 55900 FP.2 peae . :
EXCITER LIMEAR AMP P40l  19.00 Ac power suppy T Rdx400 includes 2 mechanical filters plus “T" notch rejection tuning, and
B8OM THROUGH 10M 1200W PEP SPEAKER/PATCH clarfier for easy rero set for SSB. Crystal control 15t mixer and tunable 1st

|.F. provides stable operation and high spunous rejection. 100 KC and 25 KC
calibrators, VFO can be used in transceive operation in conjunction with F
series transmitter,

FLdx400 operates SSB, (USB LSB selectable), AM, CW and FSK. Circuitry
can be built in for RTTY operation. 240 watts PEP. VOX, PTT, and break-in
CW.

FL-20008 grounded grid linear uses a pair of 572 B tubes. Plate meter VSWR
monitor, 2 fans, built-in power supply, 80 through 10 meters, 1200 watts PEP
with distortion product in excess of 30 DB down.

!r.:l‘l‘
- -

FI2FE 3SI3%5.00 FT22AUTO $37900
S Mo i e dae ) FP.-2 AC power supply specitications: Output - 13,5 volts, 2 amps. AC input - 100/117/220/234

volts. Speaker - 5" x 3-1/5", Portable or home base operation can be achieved with the addition
of the optional FP-2 power pack. This AC power pack provides regulated DC power for the
transceiver and charging voltage for optional leak prool rechargeable collowdal type batteries.
In addition, a hugh fidelity elliptical style speaker is built into the pack.

The FT-2FB opens the door to noise free broadcast quality 2 meter operation, and thanks to the
repeater stations throughout the country, the 2 meter band s no longer restricted to line of saght.
General coverage 144 to 148 MHz, 12 channels (3 supplied). Push to talk. Recewver .3 amps,
transmit 1.7 amps, power source 13.5 volts + 10%. Dimensions 6-3/8" w. x 2-1/2" h. x 107 d.,

YC3I55 D 5789 00 weight 4 Ibs. Comes with dynamic microphone, connector plug, DC cord, fuse and mobile
DMGITAL COUNTER BUILT IN PRESCALER HOUNT

The FT.2 auto is a compact base or mobile VHF/FM transceiver, covering 146 to 148 MHz,
featuring electronic scanning up to B stations between 146-148 MHz with priority channel sam-
S'E' :m E::::: pling while locked on anotheér channel. Adjustable tone burst push-button lock on for repeater
Signal Test Luad with actuation. The FT-2 auto 15 self-contained. Two power cables are supplied with the transcerwer,
BNC Connector 3 Ft. including all mounting hardware, cables, connectors, and accessores required for both mobile
and base installation, as well as dynamic push to talk microphone. Operates from vanous AC
voltages or 135 DC. Dimensions 8-3/4” w. x 4-1/4" h. x 11.5/8" d. Weight 9 Ibs.

Complete with

SPECIFICATIONS
YC 3550 Ye YC.3550
SHr to I59MHr (S0 10 Z00MH ) MAX Input Voltage M"Jpn, ez than 10 sac I_MHIEIHHIK.'!?HEI
£ e base stability ¢ 1 count 5V ppl ill AW X 3 Y4AHI0VE inches)
& Dt nput | mpedance HIGH 1 M ohm Low 56 ohe o
) mdlisec or | wec input Capacity Less than 20pF
01 sec 2 uec meBaa ¥ 1 Wbz Crystal conurolied Tulie __Diayiiy tebe g
“'HI. ml S qmiyals O DS an Euc Cihicon dhode 12
| Driiay tube ==y 00025% st 09 - a0° C Sevre ST =
P iwipr A C 100/ 130011 7/2000/2 v +
20mv—20Va p Raguire sS0/e0Hr 18V A conduciors | FET 1
1015V ~ 5Vp p)
mants C 2—145V 1A Ic 26

PRICES SUBJECT TO CHANGE WITHDUT NOTICE

SERVICE IS AVAILABLE WHERE WARRANTY HAS EXPIRED. MK-160 (160M) KIT
ffﬂCEE‘HTH E’TAL PLUS LABOR. MODERNIZATION KIT MIR-1 FOR OLDER MGE) 101

$70.00 FACTORY INSTALLATION ONLY.

HAM RADIO CENTER ADIRONDACK RADIO SUPPLY
BEM2OLIVE BLVD., 5T LOUIS MO 63132 185191 W. MAIN ST .  AMSTERDAM NY 12020 HENRY RADIO STORES. FRECK RADIO & SUPPLY /704 Th4- 9551
HAMTRONICS AMATEUR ELECTRONIC SUPPLY mh"'n:'&ﬁ"dﬂm”' i Hi:mﬂ:' RADIO/516.293.7990
4033 BAOWNSVILLE AD, TREVOSE PA 19047 621 COMMONWEALTH AVE., FL 32803 i R Farminodaia L1 Valley Stream, L.| New York
A WEBSTER RADIO GRAHAM ELECTRONICS ARACOM ELECTRONICS
2802 E ASHLAN  FAESNO CA 93728 133 5 PENNSYLVANIA_ INDIANAPOLIS ID 46204 Renton, Wath

TWX 910 346-7624

:L:EE:EE::: \#/ YAESU MUSEN USA lNC TEL 213-633-4007

Forl Worth, Tex ‘u}w

AMATEUR ELECTRONICS SUPPLY 7625 E. ROSECRANS AVE. UNIT 29 PARAMOUNT, CAL. 90723

Milwsukee Wit Cleveland Ohio



FREQUENCY

Silas S. Smith WASVFG
2308 McCord

Murphysboro IL 62966

MEASURING

CQUIPMENT AT

MICROWAVE

This article is not intended to give the
theory, but rather a practical solution
to the building and use of wavemeters at
microwave frequencies.

In microwave work, frequency is one of
the most important measurements. It must
be understood the wave length in the devices
described here is not the exact frequency
wave length. A well-constructed wavemeter
that has been calibrated can be very precise.
They can be within 1.5 MHz at 10 GHz or
less than half of a MHz at 1250 MHz.
Temperature has some effect on the frequen-
cy. Most commercial wavemeters are con-
structed of Invar, a metal that changes very
little with temperature. Some parts are of

A il & ATTENUATOR
SOURCE i | ;

WAVEMETER INDICATOR
e
: 7 0,
SOURCE LOAD
i
WAVEMETER
.

INDICATOR

r— LOAD
C I
SOURCE & ATTENUATOR ! 7 I]

ey

WAVEMETER

al rj
- —— . POWER
) Z ' L INDICATOR

SOURCE Q LOAD OR LOSSY MATERIAL
WITHIN CAVITY
e OR NOTHING
WAVEMETER AT LOW POWER
Fig. 1.
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bi-metal construction to compensate for
temperature. For the average experimenter,
brass and copper will have to suffice. Al-
though silver plating is desirable, it isn’t an
absolute necessity. Frequency at microwave
frequencies can be measured by three meth-
ods: wavemeters, slotted lines, and frequen-
cy comparisons. All of these methods are
used commercially. The frequency compari-
son is usually used in the laboratory to
calibrate the wavemeter and the slotted line.
As a general rule, any method of frequency
measurement used at lower frequencies can
also be used at the microwave frequencies,
but are not always practical. The resonate
cavity as a wavemeter is used in microwave
measurements.

There are three types of cavity wave-
meters: the transmission type, Fig. 1A and
1B, the reaction type, Fig. 1C, and the
assorption or absorption type, Fig. 1D. All
are resonate cavities. The way in which the

wavemeter is used determines the type.
All wavemeters are adjusted for maxi-

mum readings except the assorption type.
The assorption is adjusted for a dip in power
output. The most popular wavemeter used
by the beginner is the open circuited trans-
mission line type, Fig. 2. This type of
wavemeter is the equivalent of lecher wires.
(Open circuit refers to the standing wave
within the cavity, not the physical construc-
tion except as it pertains to the frequency
wave length.) The practical physical dimen-
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To Amateurs

GainAntenna
144-148 MHz

Larsen Mobile

<

The result of over 25 years of two-way
radio experience. Gives you . . .

B 3 db + gain over 1/4 wave whip

B G db + gain for complete system
communications

®V.SW.R. less than 1.3 to 1

® Low, low silhouette for better
appearance

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

Get the full facts on this amazing antenna
that brings signals up out of the noise . .,
provides better fringe area talk power. Write
today for fact sheet and prices.

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

also available . ..
5 db Gain Antenna for
420-440 MHz and 440-460 MHz

Phased Collinear with same rugged construc-
tion as Larsen 2 meter antennas and 5 db
gain over reference 1/4 wave whip. Models
to fit all mounts. Comes with instructions.
Write today for full fact sheet and price.

o

f{f‘;’ h:?‘;,\\
i Wi
H i1
\::.::;‘ l f"fff
-
“~Larsen Antennas

11611 N.E. 50th Ave. ® Vancouver, WA. 98665

Phone 206/695-5383
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sions are not many. The inner circumference
of the main tube should be less than one
wave length at the highest frequency to be
measured. The rod should be small com-
pared to the tube. If inductive coupling is
used, the inductive coupling should be close
to the shorted end. For probe coupling, the
probe should be close to the middle. The
open circuited transmission line is generally
used in two ways. This type can be used “‘in
line’ (Fig. 1B) as it has very little loss when
it is resonated. However, it should be re-
moved from the line before transmitting, as
it will act as a narrow band filter. The half
wave length is the measurement between the
two successive points at which the generator

will load to maximum, as the rod is inserted
or withdrawn.

Another method in the use of the open
circuited transmission line calls for the use
of an additional circuit, as in Fig. 3. The
circuit is a simple crystal diode detector
connected to a microampmeter. The diode
and condenser are usually built into the
connector, as the leads should be kept as
short as possible. The half wave length
measurement 1S made on the rod between
two successive maximum readings on the
meter, as the rod is inserted or withdrawn.
See Fig. 1A and 1B for the setup.

CRYSTAL

DIODE
/ R
(@ it T

Fig. 3.

MICROAMMETER

~

J

The quarter wave coaxial cavity is actual-
ly a shorted coaxial line one quarter wave
length long (Fig. 4, 5, 6). As illustrated in
these figures this type makes a very good
cavity to use as a standard. To calibrate, a
chart is made of the micrometer settings at
different frequency wave lengths from a
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calibrated source generator. Don’t tell them
so, but the Public Relations Department of
the Telephone Company may help you here,
if they have any microwave technicians close
by. The quarter wave coaxial cavity can be
either physically open or closed. If closed,
the closed end should extend at least a
quarter of an inch beyond the center con-

ductor at its lowest frequency. The closing
of the end will lower the resonate frequency.
Probe (capacitance) coupling as used for
coupling in Fig. 5 will shorten the center
conductor, and loop (inductive) as used In
Fig. 4 will lengthen the conductor. In Fig. 4
we change the length of the center conduc-
tor to change its one quarter wave length. In
Figs. 5 and 6 the center conductor remains
the same, and we change the resonate
frequency by capacitance. This method
makes it necessary to construct the center
conductor very short as compared to the full
quarter wave length as in Fig. 4. These
devices are not longer, so caution must be
used when calibrating. The closed wavemeter
as indicated in Fig. 7 is a shorted coax line at
each end. The wavemeter uses a shorting
plunger which is movable along part of its
length. If used as the quarter wave coaxial
cavity, the center conductor must be longer
than a quarter wave length.

Up to this point we have covered most of
the wavemeters that could be used from
around 144 MHz up to approximately 3000
MHz. 1000 MHz to 3000 MHz are usually
called the lower microwave frequencies. If
the inner circumference of the outer tube is
kept less than one wavelength, these wave-
meters will operate in the desired TM mode.

There are four ways to couple energy into
a wavemeter, loop (Fig. 4), probe (Fig. 5),
direct (Fig. 6) and slit (Fig. 8). The most
commonly used is the loop, as it has very
little effect upon the electric field. The usual
methods for changing loop coupling is to
change the size and orientation of the loop.
Loop coupling is usually placed in the high
current area of the wavemeter. Capacitative
coupling is changed by the size of probe and
the distance from the center conductor.
Capacitative coupling is usually placed at the
high voltage portion of the wavemeter. As in
Fig. 5, a small probe — say % in. piece of No.
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Fig. 5.

22 wire, for example — may require an
external voltage amplifier. The smaller the
probe, the less effect on the resonate fre-
quency of the wavemeter. In direct coupling
as in Fig. 6 the primary concern is imped-
ance. To increase the impedance, move the
coupling up the line away from the shorted
end. To decrease the impedance, move the
coupling down the line toward the shorted
end. Slit coupling (Fig. 8) can be a small
hole or a series of small holes or a slit. Its
purpose is to allow a certain amount of
leakage. In all forms of coupling, it 1s
desirable to use loose coupling, as the
wavemeter will have less effect on the
system, and the Q of the circuit will be
higher.,

e

Fig. 6.

Above 3000 MHz, usually only the
tunable wavemeter is used. The cavity is one
quarter wave length long. The cavity can be
coupled in three ways: loop, probe and slit.
Because of the high frequencies, the slit is
usually used, and the meter is most often
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Fig. 8.

kept as an assorption meter. In the assorp-
tion method, the wavemeter should be de-
tuned when not in use. Some of the cavity
wavemeters have a little lossy material added
to absorb some of the energy, as in Fig. 7.
Lossy material can be made from graphite
impregnated cloth in epoxy.

There i1s one other type of wavemeter
that can be briefly mentioned: it is the
reference wavemeter. The reference wave-
meter 1S of any design as described, but
would be constructed more like Fig. 6. It
can be locked when adjusted to a selected
frequency and used as a reference standard.
The micrometer assemblies can be made
from any micrometer with additional parts
welded on. | constructed one using an
oversized tube over the main cavity, and
dimpled it at various places around its
circumference until it fit smoothly over the
cavity, and I used a piece of 3/8 threaded
brass pipe as the main adjusting screw. I am
sure you can come up with a good one
without any backlash. This wavemeter
spread the 1250 MHz band out to over 100
inches by rough measurements. I haven't
calibrated it, so I can’t say for sure just how
far. There are three nice veeder root count-
ers 1n the APX 6 which would make ex-
cellent wavemeters plus sliding contact ma-
terial. One could even use the entire cavity.

The last method of microwave measure-
ment that we will look at is the slotted line
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Fig. 9

(Fig. 9). The slotted line is a section of coax
line along which is cut a slot. A probe, which
is a simple crystal detector with a one
quarter wave length shorted stub for a dc
return path, is moved along near the center
conductor of the slotted section. In this case
we are looking for two successive minimum
readings along the line. The distance be-
tween these readings is one half wave length.
A slotted line should also be calibrated. If
calibrated at one spot near the intended
frequency to be measured, a chart will not
have to be made — just a K factor obtained.
The distance between two successive read-
ings times the K factor should equal the
frequency half wave length. There are a few
accessories that can be either built in or used

Fig. 10

externally. One 1s a coax attenuator shown
in Fig. 4. It will slide in and out of the other
half. It too can be calibrated if one wishes. A
50§} resistor can be used for an impedance
match for 502 lines if inductive coupling is
used such as in Fig. 10 and when the loop is

Fig. 11.

small. The line stretcher (Fig. 11) is useful
with the slotted line. It merely consists of
two coax sections, one sliding into the other.

.. .WA9VFG
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Bill Hoisington KICLL
Farover Farm
Peterborough NH 03458

9 @

Fig. 1. Build a complete receiver front end
with the RCA CA3102F integrated circuit.

Truly it is said, ‘“Nothing succeeds like
success,” and the RCA lads in Somer-
ville NJ are to be congratulated on this latest
achievement of theirs in building an IC
which works well as a complete 2 meter
front end incorporating rf stage, mixer and
oscillator.

This article concerns the RCA IC
CA3102E in a 14 pin in-line case which
contains six 1000 MHz semiconductors. Bear
in mind, please, there is a large difference
between integrated circuits for digital work
and those for rf work.

This article, like most of mine, is not just
a construction article. It deals with the
design and philosophy of the components
and the circuits shown because [ believe
amateurs should have the opportunity — if
they wish — to learn as much as possible
while building. There is a perfectly valid
philosophy which concerns “Connect a short
red wire between point A and point B. |
have done lots of these myself, but always
found | had to force myself to forget all |

knew about radios and become a {true
know-nothing while doing it.
The RCA CA3102E

This little gem has two independent

differential amplifiers inside, with its sche-
matic shown in Fig. 1. Each of the six
transistors has an Ft in excess of 1 GHz,
making this IC useful to 500 MHz. Special
care has been taken in the internal chip
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layout to assure good freedom from reaction
between the two independent amplifiers.
Inasmuch as I seldom write about anything I
have not tried out, I have some running here
and they work well.

Since the true home-brewer is always
interested in possible applications of what he

spends his hard-earned money on, the
o +
RF IN>——7 l
\|
+ 12 ?g /1 f
/77 0

+0

+ O l

Fig. 2. Differential amplifier connection, RCA
CA3102E (pin view). See Figs. 3 & 4 for represent-
ative values,
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Fig. 3. Cascode connections, CA3102E. For tuned
circuit values, see L1 in Fig. 4.

following list of CA3102E uses is included:
VHF amplifiers, mixers, multifunction com-
binations such as rf/mixer/oscillator, con-
verter/i-f, cascode amplifiers for i-f, or dif
amps, product detectors, doubly-balanced
modulators, balanced quadrature detectors,
cascade limiters, synchronous detectors,
balanced mixers, synthesizers, balanced cas-
code amplifiers, sense amplifiers (whew!)
and others. The age of the VHF-UHF IC's is
being opened up by these 1 GHz beauties.

Dif Amp and Cascode Details

Inasmuch as the L.O. is formed by a
cascode amplifier, and the mixer section has
an rf amplifier in it, a few words on the use
of this chip in both modes is timely. Figure
2 shows one half of this versatile little chip
of 1 GHz capability in the dif amp mode,
where Q1 1is a grounded collector amp
driving Q2. a common base amplifier. Q3
acts as a constant-current source. This is the
configuration that is best if strong signals are
present, as in metropolitan areas, or other
areas where amateurs may be in close proxi-
mity to each other. This dif amp mode has

22

slightly less gain than the cascode mode, but
this need not be considered unless you are
trying to minimize components, often a false
concept. Two stages with lower gain, such as
dif amps, are often much better and easier as
well to build and line up then one of higher
gain. Noise figure goes down with current,
another reason for two stages.

Circuit

Referring to Fig. 2, the rf arrives at the
tuned circuit L1-C2 from the input matching
capacitor C1. A tap about one turn from the
ground end goes to the base of QI, a
common collector amp. QIl 1s emitter-
coupled to Q2, a grounded base amp whose
collector circuit has C3 and L3 for tuning.

See rf section for details and component
values.

Constant-current Source

The makers of these IC rf circuits use a
lot of transistors in these tiny chips for this
sort of thing. Making them mainly for
commercial users, they put in, for example,
Q3, which does not appear to do anything at
all. It does however do nice things if you
look a little deeper. When the temperature
varies it tends to maintain a constant current
on the amplifier and therefore lessens any
detuning effect that might otherwise occur
and other nuisance effects. Just use it as
shown. It helps for a better circuit, especial-
ly when you can take it out in your car in
the winter right out of a heated room or
garage. After all, it only costs the maker a
fraction of a cent to photograph it in there,
so why should you worry?

Cascode Connection

Figure 3 shows connections for the cas-
code configuration, which has the highest
gain but cannot handle strong signals like the
dif amp. The rf goes through the series
matching cap Cl (referring to Fig. 3), then
to the tuned circuit L1-C2 and then to the
low impedance base of Q3, a grounded
emitter stage. This stage is cascode coupled
to the emitter of Q1, and the signal goes out
on the collector to the tuned output circuit
C3-L2 and on out through C4. Q2 is not
used in this mode, and simply floats for dc,
with external connections 4 and 14 bypassed
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to ground for stability purposes. Keep L1
away from L2, and use a shield between
them if needed. Put the shield more or less
in line with pins S and 12, as shown in Fig.
3. More details in the rf section.

Internal Feedback and Stability

The compound (internally connected dif
amp or cascode) connections of the dif amp
or cascode are both much better for internal
feedback (having less) than a single grounded
emitter transistor, with the best in this
respect being the cascode mode. The ratio of
how much better may be as high as 1/140 at
low frequencies, to perhaps 1/10 at 100
MHz. In the cascode circuit this may be as
high as 1/135 to 1/1200. In any case the
internal feedback is low enough so that no
consideration of neutralization is needed.
This reverse transconductance is sometimes
labeled Yr, in case you should meet it some
dark night. Just be sufe the external feed-
back does not clobber the nice internal
feature. Pay attention to the details and
notes in this article and it won't (shielding,
bypassing, etc.).

AGC

The mixer gain can be easily controlled to
a high degree in these versatile chips, up to
60 dB or more, by putting a negative voltage
on the base circuit of Q1 in the mixer circuit
of Fig. 5. Remove R3 and put the negative
going agc voltage on the base at that point.
You will more likely use the agc on the rf
amp, though. In that case the agc voltage
would be applied to the base return of Q3
through L1 in Fig. 3. A good balance of rf
amp current (minimize) and gain, as well as
mixer gain, should be sought.

Mixer

Figure 4 shows the half of the CA3102E
used as an rf amp, mixer, and L.O. buffer-
amplifier. Note the grounded line between
pins S and 12. I am not quite sure how this
is physically arrived at inside on that tiny
chip, and it will have to wait for my next
visit to Somerville NJ (RCA Solid State Hq),
but it works fine. You would have to have a
good microscope to find it! Q1 is a grounded
emitter rf amplifier which takes the rf signal
at 147 MHz in on L1 and direct couples it to
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+12

+I120

+ 12

Fig. 4. One-half of CA3102E - use as a complete rf
front end. L1, 5 turns No. 20, 12mm long, 8mm

diameter, Input tap at 1, output tap at 1%. L2, 15
turns No., 20, closewound 10mm diameter. L3, 2

turns over bottom of L2.

Q2, a grounded base mixer stage. Q2’s
collector goes out at 10.7 MHz to the if
output transformer L2, link coupled by L3,
to the output cable. Q3 is used as a buffer
amplifier for the L.O. — the 136 MHz injec-
tion voltage coming from the other half of
the CA3102E used as the crystal oscillator.
This section is quite straightforward even
though an rf amp and buffer-amp for the
L.O. are included, and works well due to the
1 GHz transistors used. I checked it several
times against a good 3N200 FET mixer and
local oscillator chain, and it has a dB or so
better sensitivity, or I should say conversion
gain, than the FET job.

Noise Figure

The noise figure of the CA3102E used as
an rf amplifier is highly dependent on
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current, as indeed in most semiconductors, 2
or even 1 mA being good figures for rf amps.
This noise figure runs about 4.6 dB at 200
MHz for the transistors used in the
CA3102E.

There is a fairly simple rule to follow
with these units, as already mentioned. Use
of the lowest possible total current through
Q1’s emitter will in general give the lowest
noise figure. This refers to the use of the
CA3102E as rf amps also. Note the setup for
tuning L1, the series cap bringing in the rf
and the two tie-points serving as output
connectors. This method has proven to be
very efficient, both for building the first
model and for layout of the PC boards later.
[f done correctly, each tie-point can serve as
a place to drill the PC board for a lead hole,
or component tie-in. It is particularly imp or-
tant in VHF and more and more so as vou
go up into 220 and 450 MHz, to furnish a
layout man with exact placement detail.
You can no longer leave it to him, at VHF
and UHF, unless he knows a lot about rf

work and particularly the IC under consider-
ation. You should think this out carefully, as

VHF and UHF IC’s handle quite differently
than af, digital, or control circuits.

Q2

R R2
— N\~ O+ 2

3
/1

Fig. 5. Example of base bias in the CA3102E.

Base Bias

Due to the direct coupling of the various
transistors, placing them in series dc-wise,
attention should be paid to the base bias
voltages. While in general the resistors may
be as in Fig. S, these should really be
adjusted with signals flowing through for
checking best noise figure, gain and current.
I have already done this for you, but it is a
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Venus Smentlf:c brmgs ten years of spaee—age technﬂmgy deveinpment to the
'-praductlan of the latest breakthrough in HAM Equipment .. .the SS2 Slo-Scan

 Monitor. The fcllnwmg unique features of the SS2 have been demgned to offer
the HAM uperatar the maximum functional perfurmance in SSTV. | '

These advances mclude ACCU SYNC@ a diagncst:c and tumng aid whmh converts
the SS2 Mﬂmtar toan Gsclliascape by the ﬂrp of a swltch that monitors mcc}mmg i
and nutgmng video; LED SWEEP INDIGATQHS gn—nu—ga I;ghts for ease of semcmg, -
CAMERA ADAPTER prnwsmn to accept Polaroid Color Pack Camara . |
or Polaroid Square Shooter, which enables you to take plctures .

right off the air; SIMPLIFIED INDEPENDENT CONTROLS. - Gﬁm.eés.- .

For the full story on how VENUS’ SS2 monitor has becnme the an - '- 1 gﬁ??&ﬁfﬁ .
Generation of Slo-Scan and a list of accessories, write or call today \ Protection

Amateur net price $349 N. Y. Sfate res:denrs add safes tax
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good thing to learn about. There is also quite
naturally a certain amount of interplay
between R1, R3, R6 and the current con-
trolling emitter resistor R5. The optimum
values are not critical or touchy, but will be
seen to be quite responsive to best values. 1
generally use a SK pot at the R1, R3 and R6
places to start off with, and a 1K pot as RS.
The proper values are soon determined with
that arrangement, and you are not left
guessing if you have the right values or not.
Remember that monolithic photo-built tran-
sistors have quite a wide range of parameters
at times.

Naturally I ran the mixer when finished,
with an outboard oscillator as well as the
internal one, to see if there was any reaction
between the two halves of the CA3102E
when used as rf, mixer and oscillator, but
could not find any. It seems to be a
“natural.”

7=100 pF

"TWEAKER"
ARCO 423

H"

R3 6K

R4 2K

136 c2
Mz cl ?g 5-80 pF
[N -12 pF ARCO 462
M| > TO MIXER
/' (PIN 7,
r OTHER HALF)

TUNE TO
136 MHz

Q
+ 12

Fig. 6. Internal schematic, 2 RCA CA3102E, IC
used in the cascode connection as a crystal
oscillator, L1, 5 turns No. 20, 12mm long, 8mm
diameter. Crystal tap at 1 % (turns, output tap at 1
%2 turns.
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I have recently developed an IC tuneable,
L O., which also goes very well with this
unit. Disable the internal L.O. by pulling out
the crystal, and plug in the external vfo

cable to pin 8, the base input of Q3. The
unit was described in the July 1973 issue of
73 Magazine.

A.
3
i ++
Bl
2
+ +
g;

Fig. 7. 156 MHz crystal operation.

Crystal Oscillator on 136 Direct

Referring to Fig. 6, we see the rf signal
from the crystal entering Q1 at the base. Q1
is the grounded emitter portion of the
cascode amplifier forming the oscillator.
Note the crystal used is cut for 136 MHz
direct, without multiplication of any kind.
Some have expressed surprise at this, but it
should be known that today control crystals
are available up to 250 MHz direct, not only
for two meters. Such crystals are commonly
referred to as “overtone,” which to my mind
smacks of obscurantism, the real functioning
of that precious little piece of “‘glass’ being
as shown in Fig. 7. This gives you a rough
1dea of what is going on inside that little tin
can. You can also see that only odd numbers
can be used. If you try to use the even
number combination in Fig. 7C, you will of
course get no ac out of it. Never forget that

73 MAGAZINE



+_) —-$
IHFUT)W
7.5cm 10 cm
STRAP BOX
ADAPTER
IN295
DIODE % .| AF OUT
e l B DC OUT
# ’
/‘ % 25 pF ' IG5
¢ (%

kII'A-ISI..lLaﬂtTE[Z'I WIRE

Fig. 8. Oscillator frequency check-out circuit.

a crystal operates on sound waves and that
only certain numbers can be used. If this
sounds to you like guantum mechanics,
good for you, you’re getting warm! A
piezo-electric chip, if cut right, gives off
electricity, positive on one side and negative
on the other when compressed, and that is
good old dc if you hold it that way! Madame
Curie’s brother used to demonstrate this
nearly one hundred years ago by hitting a
piece with a hammer and demonstrating to
the entire hall a spark therefrom. What you
need first is that the oscillator be running,
and if it’s a good oscillator, it will be as soon
as you throw the switch. It hasto run, it’s a
law of nature. So, as shown in Fig. 5, the
oscillator voltage enters the base of Q1 on
pin 2, a grounded emitter amplifier. This is
internally connected (direct coupled) to the
emitter of Q2, a grounded base amplifier,
the two-transistor compound forming a cas-
code amplifier good to 450 MHz. Here it is
used at 136 MHz. The output of Q2 goes to
a ftuned circuit L1-Cl, tuned also to 136
MHz. In this circuit, L1 has two taps, one
for the output going to C2, and then to the
mixer in the other half of the IC. The full
gain of the cascode QI and Q2 is used and
needed. Crystals on 136 MHz are not to be
taken lightly. They must be matched as to ac
impedance fairly well into and out of the
cascode. The input, base of Q1, is sort of a

OCTOBER 1973

natural, as the base impedance 1s quite low
and the matching can be helped by adjust-
ment of both the base bias and the emitter
bias, which I have done for you.

The output match of Q2 into the crystal
1s done by tapping down on L1, and is also
seen to be low in impedance. It 1s also
possible to couple into the crystal by a two
turn link, wound in the same direction as
Ll, and placed over or inside of L1. I
generally tune up such an oscillator with a
5K pot as R2, and another as R4. These are
not at all touchy but you can make the

oscillator run better that way. To check out
and tune up — not only for frequency but
also for good starting, absence of squegging;
noisy hysteresis jumps either in frequency or
power and proper base biases —a tuned
diode detector is very handy. A one or two
turn link around the cold end of L1 with a
cable into a diode trough-line cavity does the
trick. You must know if it is really on 136
MHz. Figure 8 shows a helpful setup to do
this. Set up the tuned diode detector and
check for good, smooth, quiet power out,
using both meter to measure and af to listen.
Then bring in a wire, as shown, close to or
around the diode tuner center conductor as
shown in Fig. 8. Tuning the signal generator
very slowly over the region 135 to 137 MHz,
you should be able to hear the desired
heterodyne resulting from the crystal oscilla-
tor beating with the signal generator on 136
MHz. If you do not, something of course is
wrong. Do not, as | have said many times
before, use a sensitive receiver for these
tests.

Test operation should include good, clean
tuning of C1 (Fig. 6) with the oscillator
coming on and off with a nice “‘plunk’ in
the af speaker indicated in Fig. 8. The meter
should also come up and drop off with the
proper action. Marginal operation 18 to be
avoided like poison. For example, the oscil-
lator may be just working, and the next time
it won't come on at all.

So there you are. If you build this IC
front end as shown, it will work and in good
style. 1 have done it here and it works fine.
The operation is stable and secure — not
marginal. You can put any rf stage in front,
or use another CA3102E as the rf stage.

o Al G B

27




SPIRE TOWERS

* Self-Supporting With A Tri-Bander (A)
*32' — 40' — 48’ — 56’

* 3 Mounting Bases

* Heavily Galvanized

(A) Limited to JR TriBander,
unless guyed, on 56’ fowers.

b 'SPIRE CONSTRUCTION

.,I Heavy steel "‘beaded’’ channel design for ex-
| ceptional strength -much stronger than tubular
“ of same wei?hr. “'X"" bracing & bridge type

construction for exceptional torsional stability.
'i‘ Positive riveted construction & heavy galvaniz.
ing makes it exceptionally durable for minimum
.II maintainance. Tapering design provides
32 FOOT 4

TOWER “'nesting’’ shipment at lower cost to you, as

well as lighter sections as you go higher,
making it easier to erect.

i ”E BEST !J! THREE BASES: Rigid concrete (recommended
N! base is 3x3x3" in firm soil, 32/40" models,

I and 4' deep on 48/56' models. Hinged con-

70 . crete base provides option of lay-over, pro-
(][]  viding you have suitable ‘‘gin-pole’’ and

tackle facilities, And the EARTH ANCHOR
,H .'l base requires no concrete and holds well in

VA[UE ala firm (clay, etc.) soil and may be relocated
!

later,

.l' A custom drilled rotor plate is provided that

b accepts all CDE rotors (AR22R, TR44,

' HAM-M) and also the HY-GAIN 400 with slight

enlargement of bolt holes. A friction thrust
(lateral) bearing is includede

.
r?
b

y .%ﬂ,

"HI-SPIRE'" towers shipped The Best Ham Tower
truck collect from Indiana,. FOT 15 YGEI’S
TOWERS WITH RIGID CONCRETE BASE When you need 'ham ' gear &
SYCDY L ne o 23 L S e o B | R T $ 79.95 accessories.....call H.I !
69C092. . . . . . £0%5 LAE TV V28: g Sl (e 104.95
69C093. . . . . . 4Bl T 5 T e G e 144.95
89CI3TL - s SErLEN L, T R A O R 189.95

Hobby

&9cg§g ...... 2 i AU NEE LR !Ig; ilt' .......... 51 Ia::ﬁ:, J
ﬁ'gc ------ wl ||||||| B = 2 n 5 v w = = 8 -
89C057. . + v+ & L A A T B I8 v & o6 vs i ch 154.95 d l
69C138. . . ... L N < 3 I JI | 3 GO R NSO 199.95 ” us ,,y
69C095. . .. . 40" . . ... - 233 1bs - oo 144.95 Al McMillan W@JJK
69CT39, . .. I8, . 1.l 438 lba. ..o o11001 284193 (712) 323-0142
59C100, “T"' wrench to drive anchors (8 Ibs.) . . . . . . 9.95 WRITE: HOBBY INDUSTRY
Irl:|ur.lu}unéhnrhhu:nhund anchors [nn::hhur hu,ﬁlqul::lir?-l rEs Box 864

’ into ¢ L
:;’]fr';:," n,mm:n”:_m;:;'E::::“"-: =5 f;?::m:d" |m:n Council Bluffs, lowa = 51501
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F.J. Bauer W6 FPQO
P.O. Box 1086
Felton CA 95018

INSTANT REPLAY FOR

YO TARE

At times a tape recorder can be a useful
accessory to any amateur station. One
obvious use is relaying information directly
to another phone station on the net. Instead
of laboriously repeating or paraphrasing the
message, why not record it on tape and
retransmit it to the other station?

The simple control box described in this
article makes this procedure a cinch. It has
the following operating features:

1. Off-the-air recording may be monitored
on the receiver speaker or earphones at

RECORDER

without tying up either the transmit or
receive function.

3. Recorder output is reduced to the same
level as average microphone output during
transmit so that it is unnecessary to
readjust microphone gain when switching
from microphone to recorder.

4. No modification of the tape recorder or
other equipment is required other than
adding a short audio cable to the audio
gain control of the receiver or transceiver.
A block diagram of the setup is shown in

any audio level without affecting the INOUT o REC BEVE avBIY
recording level. Jl ? s ?43
2. Recorder output may be monitored either T e VIMeN. T
for cuing in or transmitting purposes ”ESSRDEH B
OUT R g J5
= ONLY 470K -
MICI \ (@ .
‘ TRANSCEIVER  le TO HIGH SIDE OF i |
MiC AUDIO GAIN POT o Ao Y mic
e PLUG
*R2 Y 2l [ 1O
RECORDER 33“_{ = 3| ] xMTR
GUTI I'N Fig. 2. Control box schematic. Value of R2 should
FEARE CONTROL | rcvr be adjusted so that recorder output is approxi-
MIKE BOA AUDIO mately the same as microphone output.

T R TR

Fig. 1 and the schematic diagram of the
control box in Fig. 2. S1 switches the
recorder from receiver to transmitter, and S2
switches the transmitter microphone input

MIC W/ PTT

TEANSMITIEER RECORDER RECEIVER from microphone to recorder, as required.
1o HIGH SIDE oF Resistors R1 and R2 form a voltage divider
ouT IN AUDIO GAIN POT :
that drops the recorder output to approxi-

TRANS CONTROL RCVR . E . ;
e -‘ BOX T mate nucmphc:n_ne level. High lmpeddx:lce
earphones are directly connected to the high

i

Fig. 1. Tape recorder control box interconnec-
tions — all cables are shielded,

side of the voltage divider for cuing in and
mo nitoring purposes.

Generally speaking, there are two types
of tape recorder interconnections available.

MIC W/PTT
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Most tape decks have separate inputs and
outputs, but many of the older tape decks
have only one connection which serves as
both input and output, depending upon
whether the recorder is in the ‘“‘record” or
“play’ mode.

If your recorder has an ‘“‘in-out” termi-
nus, switch S1 must be operated along with
the recorder when changing from ‘‘record”
to “play”. If your recorder has separate
inputs and outputs switch S1 should be left
in the REC position at all times. The
recorder will then always be properly con-
nected when switching to ‘‘record” or

“play’’ at the recorder.
Monitoring while recording may be done

conveniently by listening to the receiver
speaker or earphones. On playback, the
recorder is monitored with earphones con-
nected directly to the recorder output.

My unit was housed in an old meter case.
This presents a pleasing appearance and also

permits mounting the controls at a con-
venient angle. The meter hole is covered by a

small aluminum panel upon which the con-
trol switches are mounted. The microphone
and monitoring jacks are mounted in the

2- Meters... Need wesaymore?

sc—(ler

3050 Hempland Road
Lancaster, Pennsylvania 17601

DIVISION
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meter case binding post holes after reaming
them out to size. All other remaining cables
and connectors are brought out on the rear
of the meter case as shown in the photo-
graph.

o E
e 2 o o
5 e

Front and rear views of control box. Photo was

taken before the ‘“‘trans mike’’ cable and plug was
installed through grommet.
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Wiring of course is simple and not critical,
since this is only an audio switching device.
However, make sure all connectors are pro-
perly grounded to avoid hum problems.

A gadget such as this ordinarily does not
get much use around the station, but when it
is needed it is a real operating convenience.
It surely beats haywiring the tape recorder
with clip leads and riding the gain, trying to
maintain proper output level to the transmit-
ter. There is no reason why this or a similar
arrangement couldn’t also be used for SSTV,
CW, or RTTY.

W6FPO
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John Schultz W2EEY
1829 Cornelia St.
Brooklyn NY 11227

2 AW PEP
BUILDING BLOCK LINEAR

A simplified construction approach to homebrew
a high power single or multiband linear.

away from the construction of a high
power linear because they felt the cost or
the mechanical work involved in building
such a linear would not be justified. After I
had built my first few linears, I would have
tended to agree with this viewpoint. How-
ever, after having built many more linears
over the years —and of widely different
types — I find that with a small amount of
advance planning the construction of almost
any power level linear for the HF bands can
be attempted by the home brewer using
relatively simple hand tools. I should say not
only ‘“‘attempted’ by the home brewer, but
attempted witn a very high probability of
success.

The amplifier described in this article is a
particular case in point. It illustrates a
particularly simple construction technique
and illustrates more than just the construc-
tion of a specific linear. By selection of the
number and types of tubes used, an ampli-
fier of anywhere from the 200 to 2000W
PEP level can be constructed. The cost is
very low on a watts to dollar ratio and can
easily approach 20W of input power per
dollar of material cost.

Many amateurs have undoubtedly shied

Planning the Linear

If one looks at the overall diagram of any
linear, it presents a rather complex picture;
that is, perhaps not so much in terms of
electrical functions of the various parts but
in terms of mechanical construction when
one starts to consider in detail how the
amplifier will be built and how to arrange all
the components on a chassis, do the
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mechanical work to mount the various com-
ponents, etc. It 1s usually at this point that
the home brewer starts to falter and forget
about the entire project as being too com-
plex and, particularly, too risky. The risk
factor comes into play since if one assembles
all the necessary parts — tubes, cabinet,
chassis, transformer, etc., and then the am-
plifier projectdoesn’t work out, one will be
left with a fair amount of money expended
for no real return.

The risk in construction can be almost
completely eliminated if one looks at the
construction of the amplifier from a differ-
ent point of view rather than as a complete
whole. As shown in Fig. 1, the amplifier can
really be considered to be made up of three
main ‘“‘sub-blocks’” — a power supply, a pi-
network output circuit and a sub-block
containing the actual tube circuitry with the
antenna switching. The power supply sub-

RF IN
v
POWER AMPLIFIER PI-NET
SUPPLY AND CIRCUIT
AND
e SWITCHING
®
RF OUT

Fig. 1. Most grounded-grid linears can be visualized
as consisting of three main constructional blocks.
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TOUCH—TONE DECODER

e Dual tone
decoder decodes
one Touch-Tone
digit.

e Available for 1,
2 345,067,
8 9 0 # * and
other dual tones
700-3000 Hz.

e |Latch and reset

—— - capa bili t‘f
S built-in.

COR control built-in.

Relay output SPST Y%-amp.

Octal plug-in case.

Compact 1-%"" square, 3" high.

Free descriptive brochure on request.

T-2 Touch-Tone Decoder ... $39.95 PPD.
Specify digit or tone frequencies.
(Include sales tax in Calif.)

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

super sensitive

START
HEARING the
WEAK ONES ...

JANEL makes a preamp for improving the performance
of almost any receiver. All are resistant to overload and
fully diode protected. Top quality construction,

APPLICATION MODEL FREQUEMNCY

OSCAR VI 30FB 295 MHz

6 Meters HOFB 505 MHz

2 Meters 144PB F44 MiHz

2 Meter FM 147PB 147 MHz
220 MH:z 220PB 220 MHz
Aircraflt 120PB 108-140 MH:
FM 10PE 85108 MH:z
TV TV:PB Ch2:13 {Specify)
High Band 16G0PE 146 174 MHz
432 MHz 432PA 432438 MH:z
440 ATY 432P48 T 435 445 MHz
450 FM 432PAF 440-450 MHz
LIHF FM d37PALU 450-470 MHz

PB models are only $19.95 and the 432 PA models are only $29.95.
All are in aluminum cases, have BNC connectors (others available),
require 12 vdc, and are postpaid and guaranteed. Specify model and
frequency when ordering. Other models are available with AC power
supply. Write for details.

JANEL can also supply a wide variety of receiving equipment for
industrial applications. A quote to your specifications will be sent
promptly.

@ J@ﬂ@t labiorotories

BOX 112, SUCCASUNNA, NJ 07876
Telephone: 201-584-6521
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Top view of amplifier sub-chassis shows how tubes
are circularly arranged around plate choke.

block should really present no problem. Any
number of power supply circuits are avail-
able which have been thoroughly proven in
operation and one can even purchase rela-
tively 1nexpensive high power capacity
power supplies on the surplus market or
used equipment market. Any amateur
should be capable of building a simple bridge
type rectifier power supply. The pi-network
output circuit sub-block should present even
less of a problem. Pi-network circuits for
single band or multiple band use using
conventional components or using toroid
coils have been thoroughly described in
many handbooks and articles. With a bit of
patience, anyone can find the correct tuning
conditions and component values to use
with a pi-network circuit on any given band.

However, it is the tube circuitry or actual
amplifier sub-block that is at the crux of the
whole linear construction project both in an
electrical and in a mechanical sense. If this
sub-block can be electrically complete so
that the only other electrical wiring that is
necessary 1s the power supply and the
pi-network circuitry and if this amplifier
sub-block can be easy to construct, almost
70 to 90% of the work in building a linear is
done! Of course it will still take patience to
complete the linear and to tune it, but one
can then have confidence that the linear will
work. 1o take a very conservative approach,
one need invest initially only in the compo-
nents necessary to build the amplifier sub-
block without risking a total investment in
all the linear components that might not be
used should one decide to give up the
project.

13 MAGAZINE



A 6KD6 Amplifier Sub-Block

This article describes in detail the con-
struction of a linear amplifier sub-block
designed for use with one to five 6KD6
tubes. Other tubes can be used as well, using
the same construction ideas. Five 6KD6
tubes can provide a maximum input of 2 KW
PEP on SSB. The rock-bottom price I could
find for these tubes was $1.50 each. They
are available new from almost any discount
tube dealer for around $3.00 each. Wherever
these tubes, or other TV sweep type tubes
for use in a linear are purchased, be sure to
obtain tubes of the same manufacture. This
applies also in case a tube needs to be
replaced.

The question of distortion products
might be raised when beginning to describe
any linear amplifier using TV type sweep
tubes. Rather than get involved in this
subject, which is not the purpose of this
article, it is sufficient to say that the linear
described will have 3rd order intermodula-
tion products of -25 to -30 dB. Also, the
purpose of this article is not so much to
emphasize the use of a particular tube type
as to emphasize a particular construction
technique. If extremely low intermodulation
proudcts are an overriding consideration,
one can easily use regular transmitting tubes
in place of the 6KD6’s. 572B’s, for instance,
would lend themselves nicely to the type of
construction presented here.

Sub-Block Circuitry

If one extracts from a linear amplifier all
the circuitry which can be combined to
make it as complete as possible except for
the power supply and output circuit, the
result will be the circuit of Fig. 2. In this
case, the antenna switching circuitry has
been included in the sub-block. The antenna
relay used is a triple pole type so it can also
switch a 12V zener regulator in during
transmit to bias the tubes properly. During
receive the tubes are cut off by the higher
unregulated bias voltage to prevent noise
generation. The sub-block contains within
itself all the external connections needed
except the power line connection for the
power supply (assuming the power supply
will be in the same overall enclosure as the
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Fig. 2. Amplifier sub-chassis diagram. Up to 5
tubes can be wired in parallel. L.1, L.2 and L3 are
discussed in text.

amplifier). The pi-network output circuit
need only be connected between the plate
circuit and the feed-through insulator which
connects to the antenna relay. The power
supply requirements to the amplifier sub-
block are: a high voltage from 800 to 900V
(at 200 mA peak for each tube used), a

filament voltage of 6.3V (at 2.8A for each
tube used) and a bias voltage (unregulated)
from -25 to -100V at 50 mA. The bias
voltage is not critical as long as it is more
than 25V so the tubes are completely cut-off
during receive. The series resistor for the
12V zener will have to be adjusted according
to the bias voltage so that the zener regulates
properly without undue heat dissipation.
The above are the only external power
supply requirements, for the antenna relay is
powered by the bias supply line. A monitor-
ing circuit for relative power output is
included in the sub-block which would be
used to drive a 1 mA meter via a 25K series
connected variable resistor. These compo-
nents would be mounted on the front panel
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of the overall linear enclosure. This meter
plus an ammeter (0—1 or 0—1.5A) connec-
ted in series with the plate supply (the
ground lead, if possible, for safety) will
suffice for metering of the amplifier. A
cooling fan is necessary if the amplifier is to
be used at its maximum input rating. This
can be simply connected across the primary
of the power transformer so it is activated at
the same time as the power supply is turned
on. A 115V fan which is popular is a Barber
Coleman D YAF 761-110 with their
AYFA-403 fan blades. The larger electronic
mail order houses can supply this item.
Other suitable surplus type fans can also be
used, but there must be a good flow of air
(about 100 cfm). The 6KD6 tubes run hot
and I have seen several removed from TV
sets where under normal operating condi-
tions the glass envelopes have started to
distort due to heat problems.

The external connections for the amplifi-
er sub-block consists of the usual rf input
and output connectors, a relay connection
for switching the linear to transmit via the
exciter, and an alc connector for use with
the exciter. The latter is an optional feature
which can be used if the alc voltages needed
by the exciter from the driven linear are
known.

The actual circuitry of the amplifier
sub-block is extremely straightforward. The
6KD6 tubes operate class AB 1n a grounded
grid configuration. The tubes are not indi-
vidually current balanced and this 1s not
necessary as long as the tubes used are of the
same manufacture. The input circuit to the
cathodes of the tubes contains a low-pass
filter (L1 and the 100 pF capacitor). This
filter helps to prevent further amplification
of harmonics from the exciter used and
improves the overall distortion rating of the
linear. L2 i1s an rf choke which will pass the
cathode current of the tubes while Sstill
keeping the cathodes above rf ground. The
choke is quite easy to construct and consists
simply of close wound turns of #24 wire on
a 1.25 cm by 7 cm long ceramic or high
temperature plastic form. L3 is the plate rf
choke. One has the choice of using one of
two simple approaches to construct a
suitable rf plate choke. The choke | used is
wound on a 9.5 x 2 cm ceramic form with
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#24 wire. It consists of five sections, each
section separated by about 1 cm. The top
section consists of 11 turns and the follow-
ing sections are 16, 27, 33 and 43 turns. A
somewhat simpler rf choke can be made if
desired, but then two chokes have to be used
in series. The first choke is wound full with
#24 wire except for 0.5 cm at the top and
bottom. The second choke is an Ohmite
Z-50. The .001 uF plate bypass capacitor is
used after the Z-50 choke, not between the
two chokes.

Construction

The amplifier sub-block is fully contained
on a standard 5 x 7 x 2 in. aluminum chassis.
The tube sockets are arranged In a semi-
circular fashion with the rf plate choke in
the center. The circle is arranged so the
center of the end tube sockets are about 2.5
cm away from the side of the chassis on
either side. This will permit the tubes to be
separated enough to allow good air passage
while not allowing the rf leads to become
too long. The rf plate choke is about 2.5 cm
away from the edge of the chassis also. The
tube sockets are oriented so that the number
two pin (cathode) on the socket always faces
the center of the semi-circle. At the rear of
the chassis, the connectors used are a
SO-239 for the rf input, phono jacks for the
relay control and alc output (if used), and
another SO-239 for the rf output. The alc
adjustment potentiometer is also located on
the rear panel of the chassis. The use of

Rear view of amplifier shows arrangement of
connectors. Single hole mounting SO-239's are
used to facilitate bolting of amplifier sub-chassis
into an overall enclosure,
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single hole mounting SO-239 connectors and
phono connectors greatly simplifies the
mechanical work involved.

At the underside of the chassis the
antenna transfer relay is mounted on one
side wall above a tube socket and close to
the front panel. There is no need to mount
the relay in any exact position but it should
be mounted nearly as pictured so the length
of the wire between the rf output connector
to the pi-network is as short as possible. This
1S to minimize coupling between the output
line and the rest of the amplifier circuitry. A
short piece of coax i1s used to go from the
relay to the input connector. The zener
diode for bias regulation may be mounted in
any convenient location near the relay. The
cathode of the diode is directly bolted to the
chassis, as the chassis functions as a heat sink
for the diode.

The wiring of the cathode circuitry of the
tubes deserves mention. This wiring should
be kept as short as possible and an insulated
terminal post 1s mounted for this purpose in
the center of the ring of tube sockets. The
post can be held in place by the same screw
which supports the rf plate chocke on the
top of the chassis. The cathode choke, L2, is
mounted on the side wall of the chassis
opposite the relay. The low pass filter coil,
L1, is wired between the relay contact and
the cathode terminal post in the center. Also
the 100 pF capacitor associated with the
filter is wired in beneath L1 and utilizes the
bottom of the center terminal post for
ground. You can also use the ground post of
the small terminal strip located in the middle
of the inside front panel. This latter terminal
strip supports the few components for the
relative rf output level circuitry. The 100K
resistor in this circuit can be seen going
between the relay and the terminal strip.
Each cathode pin of the tube sockets is
connected with an equal length lead to the
center terminal post. 0.5 cm wide copper
material 1s preferred, but large size wire such
as #12 or larger can also be used.
simplify the wiring of the chassis i1s to wire
the tube sockets as fully as possible before
mounting them, then complete the wiring of
the sockets on the chassis, mount the rest ot
the components on the chassis and then
complete the final wiring. The whole process
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may sound a bit involved, but actually once
the chassis has been drilled and the compo-
nents assembled the whole wiring can be

completed in an afternoon.

All the pins on the tube sockets are wired
to ground via the ground lugs on the sockets
before mounting the sockets on the chassis
except pins 2 (cathodes), 12 (filaments), 5
and 9 (grids) and 7 (internal tube connec-
tions). The two .01 bypass capacitors associ-
ated with each socket are wired in at the
same time. Once mounted on the chassis, the
filament pins (12) and grid (9) are wired
together from socket to socket. The wiring
to the power supply leaves the chassis via a
grommet on the side wall opposite the relay.

The mechanical working of the chassis
can be done completely with hand tools if
desired. The only large holes which require
work are the ones for the tube sockets and
the SO-239 connectors. These can be made
with a punch or with a nibbling tool and
round file. There is little sense in investing in
a punch if one is not likely to use it again,
but a nibbling tool can be used for a variety
of chassis work.

Pi-Network Circuits

A number ot pi-network circuits have
been tried which will work properly with the
amplifier. If the linear is to be used on only
one or two bands, the pi-network circuitry
becomes quite simple and one need only
experiment with the component values that
produce the highest power output. Extract
the single band component values from the

v
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Bottom view of amplifier sub-chassis showing
wiring of cathode leads to a central terminal point.
Note also placement of 3pdt relay on side of
chassis.
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it wasn't easy...but

THOUSANDS HAVE PROVEN
THEMSELVES THROUGH DAILY USE.
EVERYTHING THAT MADE THEM THE
BEST REMAINS, BUT NOW KENWOOD
DID THE IMPOSSIBLE BY MAKING
THE “TWINS"” EVEN BETTER. THE
R-599A IS THE MOST COMPLETE
RECEIVER EVER OFFERED... MANY
FEATURES WHICH ARE "OPTIONAL
AT EXTRA COST'" IN OTHER
RECEIVERS ARE STANDARD

the R-599A

Solid state . . . low power consumption, superbly
reliable, small and lightweight ® Full amateur band
coverage . . 10 through 160 ® CW, LSB, USB, AM,
AM.N, FM reception ® Selectable AGC . . . slow or
fast ® Built<in calibrator ® Monitor T-599A
frequency to calibrate transmitter e Squelch
circuit ® 1 KHz frequency readout. . . smooth VFO
action ® Versatile cross channel operation with T-
599A ¢ Automatic or manual selectivity selection ®
Built-in SSB/8 pole, CW/8 pole and AM filters ® RIT
circuit with RIT tuning separate from RIT switch @
Five built-in fixed frequency channel positions ®
Provisions for installation of 2 and 6 meter
converters ® Stable, accurate VFO # Built-in power
supply for 115/230 VAC operation or 12 VDC
operation ® Built-in WWV reception ® Built-in S-
meter ® Excellent sensitivity —5 uv ® Easily
adaptable to use with Kenwood TS-900 ® Modern,
beautiful design

New Features:

New easy read dial, same 1 KHz readout . . . same
smooth VFO action ® Excellent built-in noise
blanker ® Improved 2 and 6 meter operation with
optional accessory converters, easier installation ®
Continuous RF gain control replaces stepped
attenuator ® Built-in 11 meter coverage ®* AGC

Why buy from Henry Radio?

enwood improved
the R-599 & T-59

.‘ EEREDOD  COMRSSSHTATIINE MECTECER  SSTEEL &

The R-599A by Kenwood

turns off if desired ® VFO indicator light for cross
channel operation ®

The R-599A . ..$439.00 ® Converters .. . $31.00 ®
S- 599 Speaker ...$18.00

the T-599A

Mostly solid state . . . only 3 tubes ® Built-in power
supply ® Full metering: ALC, Ip, RF output, high
voltage ® CW, LSB, USB, AM operation ® 1 KHz
frequency readout, smooth easy VFO action ®
Built-in VOX, with delay, sensitivity and anti-VOX
adjustments ® Built-in semi-automatic CW with
sidetone ® Built-in calibrator function when used
with the R-599A # Full amateur band coverage . . .
10 through 80 ® Versatile cross channel operation
with the R-599A ® Stable, accurate VFO ® Modern,
beautiful design ® ALC feedback ® Maximum TVI
protection ® 200 watts PEP input nominal ® Tube
saving TUNE position ® Built-in cooling fan ®
Selectable low or high microphone impedance

New Features:

Front panel MIC Gain control ® Front panel CAR
LEVEL control ® Improved, easy read dial, same
smooth VFO action ® VFO indicator light for cross
channel operation ® New high reliability final
amplifier layout ® Improved keying characteristics
* New chain drive *

The T-599A. . . $459.00
Prices subject to change without notice.

Over 40 years experience. No finance charges if paid
with-in 90 days. Low interest contracts - 8%/yr add
on (14% annual rate) - as long as 24 months. 10%
down or trade-in down payments. Good used
equipment. Most makes and models. Used
equipment carries a 15 day trial, 90 day warranty and
may be traded back within 90 days for full credit
towards the purchase of NEW equipment. Write for
bulletin, Export inquiries invited.

HENy hadlo

11240 W. Olympic Blvd., Los Angeles, Calil. 90064

213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

Available at Kenwood Dealers throughout the US



multiband circuits shown in Fig. 3. Under
properly loaded conditions and with
800—-900V on the plates, the CW plate
current will run 200—220 mA per tube used.
For the full five tube circuit, the plate
current for CW can be loaded up to between
l.and 1.1A. The key-down periods must be
kept to 10 seconds or less.

If an 80 to 10 meter mulfiband pi-
network output circuit i1s desired, Fig. 3
presents two good possibilities. The first
circuit has an advantage in that it requires
only a conventional 2 pole, 5 position switch
for all of the capacitor and coil switching
functions. The second circuit avoids the use
of auxiliary fixed capacitors for the lower
frequency bands but the plate tuning capaci-
tor shaft requires an insulated shaft coupling
and mounting above ground. In any case, the
final coil tap positions should be experi-
mentally peaked up for maximum power
output on each band. The plate tuning
capacitor in either circuit should have
1000—1500V spacing while the output load-
ing capacitor need only be a broadcast band
type. The fixed capacitors should be mica or
ceramic types rated from 1 to 3 kV. Ceramic
transmitting type capacitors such as the
Centralab 8508 are preferred if one can find
them surplus at a reasonable price.

COIL: 5CM DIA ,5CM LONG

BAND TAPS
250 40-7T
= 10 20-3T
= 5040 15 =2T
10 - IT
—_L —g = ANT.
= %mm TO

IS00 MAX.

250/ IKV
SPACING

.
||H

Ilph ROLLER INDUCTOR

L e ) Vg
1100 1£1000 MMF/
1500 MMF

SECTION
PLATES

L

Fig. 3. Two good pi-network circuits which can be
used with a 5 tube 6 KD6 amplifier for all band

operation.
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Fig. 4. There are many ways the amplifier sub-
chassis can fit into an overall enclosure to fit
almost any taste. Build the sub-chassis first and
then integrate it into an overall enclosure.

Final Enclosure Assembly

Exactly how one wishes to finish up an
amplifier in an enclosure depends to a good
degree on how fancy an appearance is
wanted, so this part of the project is pretty
well left up to the desires of the individual
builder. Certainly, if the power supply 18
ready, the amplifier chassis finished and the
parts for the output circuit secured, the
grouping of these items in an overall enclo-
sure 1S not a big problem.

Although not one of the fanciest ap-
proaches, but certainly a simple and ade-
quate one which I have used for a number of
amplifiers, is the use of standard large size
metal utility cabinets (Bud CU or AU series,
Par-Metal MC series) as the overall linear
enclosure. These enclosures are inexpensive
($5 to $6) and come in black wrinkle steel
finish or bare aluminum. The black steel
cabinets are attractive in that they need no
further painting. These enclosures are typi-
cally square looking with removable top and
bottom covers. The mounting of the ampli-
fier sub-chassis in such an enclosure is
particularly simple since the connectors on
the back of the amplifier sub-chassis can be
used to secure the sub-chassis to the en-
closure. Figure 4 shows how the total linear
might be assembled in such an enclosure.
For ventilation purposes, a series of holes
should be drilled in the two side walls of the
enclosure which are in the path of the air

flow produced by the cooling fan used.
. . W2EEY
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LOOK INTO

The new 220 MHz Clegg
FM-21 transceiver has a unique
triple-duty crystal feature and offers
you a chance to get away from to-
day's 2 meter crowd. The FM-2]
uses just 1 crystal in any channel.
One crystal gives you a separate
transmit and receive frequency plus
automatic 1.6 MHz programming in
the repeat mode. Our Crystal Saver
Frequency Control is just one of the
big pluses you get with the FM-21,
another all-American made quality
rig from Clegg. For the whole story,
see your Clegg Dealer or.calliorwrite
us now for detailed data sheet and
escape from the 2 meter crowd.

Amateur Net $299.95

eéi? DIVISION

3050 Hempland Road Lancaster, Pa. 17601
Tel: (717) 299-3671

OUR CRYSTAL
AND SEE BEYOND

(tegg M -2y

CHECK THESE SPECIFICATIONS
GENERAL
POWER REQUIREMENTS: 12 to 14.8
VDC
Standby Current: 120 Ma.
Receive Current: 450 Ma.
Transmit Current: 1.5 Amps. Max.
FREQUENCY RANGE: 220 to 225 MHz
Power output down less than 2 db at
220 MHz
DIMENSIONS: 7' wide x 234" high X
9 deep.
RECEIVER
SENSITIVITY:
25pV (Max.) for 12 db SINAD

SELECTIVITY: Adjacent channel
(40 KHz) down 50 db

AUDIO POWER: 1.5 watts at 10% THD
to internal or external speaker

SQUELCH: Noise actuated, adjustable
threshold. .2 to 2,V min. range

MODULATION ACCEPTANCE: +=7 KHz
POWER QUTPUT: 8-10 watts (min.).
MODULATION: PRE-EMPHASIZED FM
with deviation adjustable from O to 7
KHz. Adjustable speech clipping up
to 10 db.

Telex: 84-8438



John A. Meissner K5CXN
2223 48th Street
Los Alamos NM 87544

Yo | ANOTHER
~- WATTMETER

Many VHF operators would like a
cheap, accurate instrument to mea-
sure rf power. The same desire is frequent-
ly expressed by operators of the HF bands.
Here i1s a very simple wattmeter which
when used with a 5082 transmission line or
load has all of the following desirable

characteristics:

1. Easily calibrated to good accuracy
(£5%) with yvour multimeter and a variable
dc source;

2. Perfectly flat from dc¢ to 450 MHz;

3. Insertion VSWR less than 1.05

4. Power readings in the 2 to 50 watt
range (higher power can be measured with

slight design changes);

5. Cost of approximately $20.00,
assuming the use of a surplus micro-
ammeter.

The operating principle of this watt-
meter is stark simplicity. A pilot lamp
across the rf line senses a small portion of
power in the line and glows brighter with
increasing power. An appropriately located
photovoltaic cell connected to a micro-
ammeter measures the light output which is
proportional to the power flowing in the
line. Of course a good deal of nonlinearity
is involved in the various elements — both
the lamp’s resistance and its spectrum
output change with heating; output of the
photovoltaic cell varies considerably with
both the amount and frequency of the
light shining upon it. Some of these factors
tend to cancel out however, because the
photovoltaic cell produces some current
with only infra-red lamp output at low
power levels before the lamp even produces
a visible glow, and the cell tends to
saturate, increasing its output quite slowly
at more intense illumination levels.
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if the resistance of the lamp filament is
very large when compared to the line
impedance. In general, a factor of 15 or
more times the line impedance is suffi-
ciently large to produce negligible effects.
In the case of the suggested 10V, .014
Ampere pilot lamp, the mismatch produced
in the line gives a VSWR of 1.05:1 at the
power level of 1 watt. This mismatch
decreases rapidly with increasing power. It
falls to well below 1.01:1 at 50 watts.
Another point of interest with regard to
this particular choice of lamp is that it is a
long-life type with a life expectancy of
10,000 hours. This implies two advantages:
(a) The lamp will operate at well over its
rated voltage without burnout (50.0V at 50
watts), and (b) the interior of the lamp
envelope will resist darkening which would
negate the wattmeter calibration. In addi-
tion, the filament structure of this type of

Probably the biggest single requirement
of any wattmeter is that it must be capable
of being inserted into a transmission line
without disturbing the operating conditions
in the line (low insertion VSWR). It might
be argued that hanging a lightbulb across a
transmission line will seriously affect the
line impedance. Ordinarily, this is true, but
the undesirable changes can be minimized
and indeed approach an insignificant level

UG-107 A/U
UHF COAXIAL "TEE"

< —* RF 0OUT
DIALCO LAMP NO. 39)0

RE IN —= >

(BASE REMOVED) 20uA
rd
/N
B8 1 BNC CONNECTORS
276-115 / /4\}“—{( AW A n
PHOTOVOLTAIC CELL —\U 3§ 4 &
COAX CABLE OR
MINIBOX - BUD NO. CU-3000-A TWISTED PAIR ,,i\
50 ¢ 3
|0-WATTS MAX - R11 950, |W N
50-WATTS MAX- R2: 2001000, /4 W
IN PARALLEL
Fig. 1. Schematic diagram.
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lamp is a single-strand straight tungsten
wire. The coiled type of filament structure
introduces undesirable inductance into the
circuit which can distort wattmeter read-
ings in the UHF range.

The wattmeter shown is constructed In
two boxes for the sake of convenience. The
sensor can be located in the transmission
line at any point and the meter can be
placed beside the transmitter. For test
work, the whole unit could easily be put
into a single box. Coaxial fittings and cable
were used for interconnection, but since dc
only flows in this circuit, any type of
wiring would be satisfactory.

The photovoltaic cell used in this watt-
meter iS a unit obtained from the local
Allied/Radio Shack store. (Catalog No.
276-115.) Output of the cell is rated .5V at
.6 mA in sunlight.

Since the cell generates considerably
more than 20 mA under moderate illumina-
tion, a switching arrangement is incorpora-
ted into the wattmeter to shunt it into
progressively higher current ranges with
increasing power. Alternatively, a 50 or
100 milliammeter could be used with less
switching at a sacrifice of sensitivity in the
1 -3 watt range.

Calibration of the wattmeter is a simple
process. By solution of the formula P =
V2/R for voltage, the following tabulation
is made for a 5082 line impedance:

VOLTAGE POWER

(rms or dc) (Watts into 50§2)
7.07 1

10.00 2

12.24 3

14.14 4

15.71 5

17:32 6

18.71 7

20.00 8

21.21 9

22.36 10

31.62 20

38.71 30

44.71 40

50.00 50

Using the tabulation, fasten a metered
variable dc supply into the watimeter ac-
cording to the following diagram. Now
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simply note the reading on your wattmeter
for each of the selected voltages in the
table and tabulate this reading with the
corresponding power in watts in a table of
your own. It may even be possible to
remove the front of the meter case and

mark new calibrations directly on the dial.
This was not possible with some hermeti-

cally sealed meters. It is best to disconnect

the wattmeter from the antenna feedline
for this calibration. If the meter is left with
a transmission line attached and the an-
tenna happens to be fed through a balun
device with near zero resistance, the power
supply, and perhaps the balun, will suffer.

b UHF TEE
1 W {'UPEH
AC INPUT —= :r_ Sl
o R
VARIABLE - TO
VOLTAGE /. METER

DC SOURCE

VIVM OR
@ MULTIMETER

Fig. 2. Calibration diagram.

It must be pointed out again that this
power meter is intended for use either
with 50f2 coaxial line systems with low
VSWR or with 50§2 dummy loads. A
coaxial line that is not “flat” (unity
VSWR) or a dummy antenna that does not
look like” 50f2. which is the case with
most HF loads used at VHF or UHF, may
cause distorted power readings. If you have
doubt about your transmitter’s power out-
put when using this meter, you should
check it while using a known 50f2 load
rated at the transmitter’s output frequency.

I mentioned before that this power
meter was easily adaptable to higher power
readings. To upgrade the meter, the only
change required is to insert the correct
higher voltage pilot lamp having low cur-
rent, long-life specifications. Suggestions for
some of these are the following Dialco

Lamps:

Part No. Max Power Level (Watts)
24CS 100

48CS 200

60PSB 340

120PSB 800

+ K YCXN
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SCAN-
VISION

Now—unexcelled picture performance with exclusive-
feature equipment of highest quality in which the
most advanced SSTV techniques are expertly ap-
plied—SBE Scanvision. Here, carefully considered
design has simplified operation to the point where
the non-engineer radio amateur can have his SBE
Scanvision monitor connected and start enjoying
slow scan in just a matter of minutes.

Most of the many hundreds of SS TV'ers now active
on the air agree that the full excitement and enjoy-
ment of SSTV can best be realized only when a tape
recorder is part of the system. Incoming pics are
taped for future viewing on SS monitor—pre-taped
pictures, scenes, |I-D—can be transmitted. So—ex-
clusive!—every SBE Scanvision monitor has a cas-
sette-type tape recorder built-in—wired—ready to go
and selectable with panel switch. Here is the ultimate
in convenience.

SBE Scanvision is conservative—reliable, with pic-
ture-proved circuitry and is all solid-state except for
the scope tube in the monitor and the videocon pic-
ture pickup tube, heart of the SB-1CTV camera. Both
tubes are standard types with predictable character-
istics—not surplus.

High quality is everywhere evident—throughout, the
to-be-expected SBE approach—fastidious— profes-
sional. The SBE Scanvision, SB-1MTV Monitor, com-
plete with casette recorder and SB-1CTV Camera with
f/1.9, 25mm lens, connect with patch cable to com-
prise = system. Units are also separately available.

SEE SCANVISION AT YOUR SBE DEALER

SCANVISION

SLOW-SCAN

Audioin...and out
NO MODSH

Fully meets all
accepted SSTV
standards.
Compatible.

Exclusive!
Built-in,
casette-type
recorder.
Ready
Instantly

Available—
camera with
high quality
videocon for
“live” or
“still”’ pics.

Camera is
supplied with
quality /1.9,

25 mm lens. No
extra charge.

Monitor con-
nects 1o spkr
or phones for
receive—to
mic input for
transmit.

“Live” SSTV
pic photo-
graphed from
monitor. Un-
retouched.

LINEAR
SYSTEMS, INC.

220 Airport Bivd.
Watsonville,
CA 95076.




If you like 2 METER ...

YOU'LL LOVE OUR

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

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

$22900
w AMATEUR NET
= i -, “includes plug-in ceramic mike,
ﬁ A mounting bracket and transmit and
M‘Eﬁ in 10 &mca— receive crystals for 146.94 MHz.

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



obody in his right mind would fix a
meter by choice, any more than he
would operate on his wristwatch. But fate,
which seems to be a generalization of
Murphy’s law, determines that sooner or
later you will be faced with the necessity.
One day you are minding your own business
and vour boss sidles up to you like an
affectionate bison, mumbling something
about how easy it would be for you to fix
this (heh heh!) meter in your spare time. Or
it’s your own meter that went ape on a
weekend. Whatever the motivation, vou de-
cide to take a hack at it.

I had never fixed clocks or watches, but |
had reversed a tuning meter or two to read
up-scale, so meters held no terrors for me.
The first time | was handed one to fix at
work, I started out with a show of jolly
self-confidence and proceeded to lose my
patient — irretrievably — within minutes.

¢ second worked if you tapped it continu-
ously and held your mouth right. The third
and fourth I don’t remember, but the fifth
worked as good as new. By this time I had
made most of the more stupid mistakes,
learning a bit from each. A meter repairman
would laugh himself sick at my methods.
Were I in his position, with his facilities and
skills, I would laugh too. I'd laugh even

J. K. Bach WB2PAP
Ivy Hill Road
Walden NY 12586

harder watching him work on a meter with
my facilities. He has to work fast to make
money and has all the parts he needs. He
replaces whole assemblies, as an automobile
mechanic does. I have to straighten the kinks
out of hairsprings, but I have lots of time.
My boss gives me the job because when he
sends any meter to any shop he knows how
long it takes to get it back. This is true of all
shops all over the land. Even buying a new
one takes a lot of time, which is why so
many of us are volunteered to fix them.

The tools are very simple. A good light,
such as a desk lamp, is very useful but not
essential if you have young eyes. I haven’t.
The next thing 1s to provide a spread
newspaper to work on. Meter magnets will
attract steel filings and steel wool fuzz from
incredible distances. These have to be
swabbed out of the air-gap with Scotch tape.
One session of this will teach you to spread a
clean newspaper.

The second lesson is, no magnetic tools.
You naturally try to use your familiar
long-nose and screwdriver, but at best you
can't control them closely enough near the
magnets and they are hazardous besides.
What you need is a non-magnetic toothpick.
It can be round, like the one in the
photograph, or the old square kind. You can



Fig. 1a. Top view of a healthy meter spring.

|

F'fg. 1b. Side view with indicating needle added.

cement two together to make a tiny fork for
straightening needles and unkinking hair-
Springs.

By all means get a magnifying glass if you
can. Older guys tend to keep them in their
toolbox. One of the handiest kinds is the
jewelers’ loupe with the steel spring head-
band on it. The monocle type will cramp all
the muscles from your big toe up,with the
effort of keeping the silly thing in your eye.
Use your own judgment.

Duco or other plastic cement is handy,
but do not use it directly. If you have to
cement a needle, transfer an invisible dab of
cement with the end of a toothpick. Get just
one drop of cement in a hairspring and no
amount of any solvent will ever get it out.
The only cure is to take the meter in your
right hand, take a good windup and let fly
eastward. This will save you an ulcer in the
locng run.

All this talk and nothing about the actual
work yet? Patience! Watch a good machinist
at work — two hours and a half on setup,
and two minutes for machining, that’s his
rule. The beginner reverses these times and
strikes out with ruined work. Meter fixing is
like this — utter despair can be followed by
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delirious delight within a few seconds.
Nearly every hairspring trouble is fixed very
suddenly or not at all. And all the other
troubles taken together are few.

One more warning: the PAP syndrome
(WB2PAP). This is not to be confused with
the PAP test which is entirely unrelated. The
effect is a spasmodic jerk of the hand which,
by Murphy’s law, invariably stretches the
hairspring to its full length and ruins it. This
nervous jerk is brought on by fatigue, and I
believe it is due to the loss of feedback to
the brain, which tries to locate the hand
position and reset it, with disastrous results.
I don’t fully understand the mechanism —
who does? — but | know a good way to
prevent it. Never work free hand. Take a
look at the photograph which illustrates this.
See that third (fiddle count) or fourth
(piano count) finger touching the meter
magnet? With it, or any other finger or part
of the hand touching, the brain knows right
where the hand is, and keeps it there. Also
the movements are measured in millimeters,
not inches, and finger contact helps with
this. It also helps impose gram forces instead
of ounce forces. There, I've saved you one
meter already.

Another warning — leave the jewels and
pivots alone. With a brand new meter, fresh
out of the box, you can move the needle
along its length a full thirty-second inch, a
clearly visible amount. You can even feel the
motion of the pivots in the jewels. Every-
body has a thing about pivot adjustments,
and so did I, once. The natural thing is to
take all the slack out — just. But meter
pivots should be left sloppy for the least
drag.

If you must take meters apart beyond the
minimum possible stage, you will need some-
thing to put the little screws and nuts and
insulators in. I like a baby-food jar. A heavy
ash tray is good too; or both. But keep the
parts in the jar until you have to put the
meter together again, else you may hit the
ash tray with vour elbow and shower itsy-
bitsies all over the place. And tweezers —
sound good? Like the idea? Ever *“‘shoot’ a
little nut or screw clear across the room and
into the nap of the rug? Maybe you have the
requisite skill to use tweezers, but I want no
part of them.
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At last — the broken meter. Take the
front case off. Is the winding open? Blow
the needle to full scale a few times and see
how quickly it restores to zero. Now short
the terminals and repeat. If the needle
restores as fast as before, either the air-gap is
very wide or you have a wiring trouble. It
figures to be the coil, but several times I
have found it in the shunt or multiplier
resistances, or other wiring.

Now if the needle is stuck, make sure it
really is the needle. It can actually stick to
one of the stops (rare), scrape on the scale,
hook over a scale-screw, or be biased off low
mechanically. In any case the needle must be
okay before any other source of drag can be
located. The air-gap may have filings in it, or
the hairspring tangled.

If the air-gap is fouled up, take a short
length of Scotch tape and swab it clean. It
isn’t fun, but it can be done.

If the hairspring is tangled or distorted in
any way, the best thing is to just look at it
from all angles, in all kinds of light, under
the glass (low powered one will do). Try to
figure out just how in thunder any normal

Fig. 2a. Spring is bent at outer attachment.

human being could get the hairspring in such
shape — but don’t touch it yet, just look at
it. This will save you a lot of time.

Figure la sketches a view of two moving
parts-hairspring and shaft with side-lug. Also
shown is the zero adjusting fork, which also
revolves around the same axis as the shaft
and pivots. Figure 1b is the same thing from
the side, with the indicating needle added.
No fixed supports or anything else are
shown. All this for comparison.

Now look at Fig. 2a — what causes the
bunching at the bottom of the coils? This is
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very difficult to see unless you have experi-
ence. Someone before you has had the meter
open and touched the hairspring not quite
gently enough. He has put a permanent set
at the outer attachment, bending it toward
the shaft right where it is soldered, along the
horizontal plane of the spring. You can work
at this for hours, making it worse and worse.
But once you know exactly what the trouble
is, you take the non-magnetic toothpick and
bend it in the exact opposite direction,
removing the “‘set’ and restoring the original
set. But don’t apply the restoring set all at
once, and directly against the arrow in the
figure. Rather, engage the sharpened tip of
the toothpick between the 3rd and 4th loop
of the hairspring and run it back and forth a
few millimeters — maybe an eighth of an
inch — along the spring, but angled very
slightly outward. Magic! That spring, under
the glass, is one of the most beautiful things
you will ever see!

Or take Fig. 2b. By great good fortune, |
managed to get something like this in the
photograph. I was working left-handed at
arm’s length with a commercial photo-
grapher, tripod, Hasselblad, and speed-flash

Eb

Fig. 2b. The outside loop is hooked over the
spiral.

all between me and what I was doing. The
only way 1 could tell that I was contacting
the hairspring was that the meter needle
quivered a little from time to time. See that
little loop up past the outer turn of the
hairspring? That’s how it looks, except that
it stays there by itself and hangs the meter
movement up. Same remedy here: move the
sharp tip of the toothpick a little further
back this time until the spring jumps clear.
Imagine you are petting a microbe; this will
help you use a minimum of force. This, by
the way, is the only trouble that ever clears
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raft

CORPORATION

IN STOCK WITH YOUR LOCAL DISTRIBUTOR

621
MANCHESTER, N.H.

2 METER

antenas VA

FROM THE WORLD’S LEADING
NE MANUFACTURER OF VHF/UHF
COMMUNICATION ANTENNAS
(A) FM GAIN RINGO:
high performance,

The most popular —
half-wave FM antennas.

Give peak gain, and efficiency, instant
assembly and installation.

AR-2 100 watts 135-175 MHz  $14.50
AR-25 500 watts 135-175 MHz 18.50
AR-220 100 watts 220-225 MHz 14.50
AR-450 100 watts 420-470 MHz 14.50
AR-6 100 watts  50-54 MHz 19.50

(B) 4 POLE: A four dipole gain array with
mounting booms and coax harness 52 ohm
feed, 360° or 180° pattern.

AFM-4D 1000 watts 146-148 MHz  $46.50
AFM-24D 1000 watts 220-225 MHz 44.50
AFM-44D 1000 watts 435.450 MHz 42.50

(C) FM MOBILE: | MpROVED Fiberglass 3% wave
mobile antenna with new molded base and

quick grip trunk mount. Superior strength,
power handiing and performance.
AM-147T  146-175 MHz mobile $26.95

(D) POWER PACK: A 22 eclement, high per-

formance, vertically polarized FM array, com-

plete with all hardware, mounting boom,
harness and 2 antennas.
A147-22 1000 watts 146-148 MHz  $36.30

(E) 4-6-11 ELEMENT YAGIS: The standard of

comparison in VHF/UHF communications, now
cut for 2 meter FM and vertical polarization.

4 & 6 Element models can be tower side
mounted.

Al47-4. 1000 watts 146-148 MHz $11.95
A147-11 1000 watts 146-148 MHz 19.95
A220-11 1000 watts 220-225 MHz 17.95
A449-6 1000 watts 440-450 MHz 11.95
A449-11 1000 watts 440-450 MHz 15.95
(F) FM TWIST: A Cush Craft exclusive — it's
two antennas in one. Horizontal elements cut
at 144.5 MHz, vertical elements cut at 147
MHz, two feed lines.

A147-20T 1000 watts 145 & 147 MHz $39.50

HAYWARD STREET
03103




itself, and not very often, either. I think that
slamming the needle is what does it. The
sharp pulse sets up a standing wave that
whips a loop of hairspring outside the spiral,
where it catches.

Fig. 3. This anomaly was probably caused by the
downward motion of the adjusting fork.

Figure 3 is interesting, too. Obviously,
someone has hit the scale end of the
adjusting fork, pushing it downward. So take
your tool and twist it back up. These
“repairs” (adjustments) take five minutes of
looking and five seconds of adjusting. Or five
hours if you mess it up or “fix”’ the wrong
thing. A good visual imagination is the
secret. Of course, the examples illustrated
are frequently encountered and basic. But if
you get any two of them together at the
same time, or even a third mixed in, then the
others will be more obvious and can be
cleared in their turn. | never said it was easy,
but you can do it, nevertheless, if you look
before you poke. Most people don’t.

Consider: The hairspring is foil thin, it is
made of phosphor-bronze, one of the tough-
est metals, perfect for the purpose. It wants
to go back like it was. Both ends are
soldered fast, which limits the degree of
possible entanglement, a sort of antithesis of
Murphy’s law. The worst thing is kinking
and this is also due to big, vulgar, ignorant
thumbs getting into the hairspring. Even
these can be straightened one at a time, and
suddenly the hopeless case is perfectly okay.
Some traces may remain, but if the spring is
symmetrical, and the eye can’t be fooled in
this, then by all means let it alone! Once you
have sufficient clearance, twice as much isn’t
better, and costs in another dimension.

Generally 1t i1s not necessary to remove
the scale. Mount the meter level and se-
cure — in a box, or something. If the meter
slips and you make a grab for it and stick
your highly-skilled thumb through the hair-
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spring, it will have exactly the same affect as
if the office oaf stuck his in. You won’t feel
any better, anyhow.

Once I got a meter in a tube tester that
was supposed to stick. Impossible! It was a
taut-band type, with pole clearances you
could throw a cockroach through. I returned
it and got it back, with the needle stuck this
time. Out of the case, it came unstuck and
no possible place to stick could be seen. By
considerable mistreatment I managed to
hang the needle up on a scale-screw. Bending
the needle up a bit fixed things.

A funny one: a meter with no needle at
all. I was offered affidavits that the case had
never been opened, but still — no needle
anywhere. What could I use for one? Broom-
straw, inked? Broom? Push-broom!! I
plucked a horsehair from it — perfect. How-
ever, | ironed it straight on the soldering
iron, and dampness finally recurled it. I
should have picked the longest and straight-
est and let it go at that.

How about calibration? You have re-
stored the spring to its original shape, and
very probably the calibration is pretty good.
You can set the zero adjustment in the
middle of the adjuster range by moving the
back hairspring lever (be very careful of this
one, the lever is short and you risk a Fig.
2a). Once you get the zero okay, how about
full scale sensitivity? You could adjust the
shunt or multiplier, or if you are lucky,
there might be a magnetic shunt. This gadget
is a thin leaf of magnetic material that can
be slid across the poles to leak a little of the
flux around the coil. For more sensitivity,
slide it back over the magnet away from the
pole. This forces more of the flux through
the air-gap and coil, increasing sensitivity.
Only the very best domestic meters have this
feature. Hickok even had one around the
outside of the meter case in the big Gm
meter of one of their tube testers.

It is usually pretty disillusioning to cali-
brate or compare meters. It really shouldn’t
be, but even the best meters aren’t as
accurate as you think. If they were, they
would be too fragile and expensive to use.
We've been getting along with them very
well for years, just as they are.

And if you have to fix one — good luck!
. . .WB2PAP
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Everyone
has something.

FIXED STATION | -
TRAP VERTICAL

40 THROUGH 10 METERS

has everything:

One Setting for TOTAL BAND COVERAGE...

® Lowest SWR—PLUS!

® Bandwidth at its broadest! SWR16to1
or better at band edges.

® Hustler exclusive trap covers “Spritz”
extruded to otherwise unattainable
close tolerances assuring accurate and
permanent trap resonance.

® Solid one inch fiberglass trap forms
for optimum electrical and mechanical
stability.

® Extra heavy duty aluminum mounting
bracket with low loss—high strength
insulators.

® All sections 14" heavy wall
strength aluminum. Length 21’5
<

suy HUSHLER

Available from all distributors

, high

who recognize the best!

MODEL 4-BTV

.. . buy the verified $49.95

choice of thousands/ AMATEUR NET
Wagt. 15 Ibs.

® Stainless steel clamps permitting ad-
justment without damage to the alumi-
num tubing.

® Guaranteed to be easiest assembly of
any multi-band vertical.

® Antenna has 3g"-24 stud at top to ac-
cept RM-75 or RM-75S Hustler resonator
for 75 meter operation when desired.

® Top loading on 75 meters for broader
bandwidth and higher radiation effi- ||
ciency! |

® Feed with any length 50 ohm coax. |

® Power capability—full legal limiton SSB
and CW.

NEW-TRONICS CORP.

15800 COMMERCE PARK DRIVE
BROOK PARK. OHIO 44142

World Wide Export, Roburn Agencies, Inc., 349 W. 14th St., New York, N.Y. 10014, Cable Address: Roburnage - New York
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John J. Schultz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

FIRST

AND HIGHEST
DX REFPEATER

magine being able to use a I1W FM

transceiver and work stations in West and
East Germany, Austria, Czeckoslovakia,
Yugoslavia, Italy, Switzerland and France!
This range of coverage is available through
the Zugspitze repeater located in the Alps in
southern Germany. The Zugspitze repeater is
probably one of the most unique repeaters
yet to operate in the 2 meter band. Its story
is an interesting one not only because of its
location, technical details and the German

e
IR - =}
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o e e

e

amateurs mvolved but because it may well
become the model for a number of DX
repeaters located throughout Europe. So,
although American amateurs won't be using
this repeater, except perhaps when on vaca-
tion in Europe, its story should be of value
and interest.

Before describing the history of the re-
peater itself, and unless one is familiar with
southern Germany, it would be a good idea
to take a look at a map of Europe and locate

A panoramic view from the Zugspitze Mountain.
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SYNTHESIZED !
Inoue’s New

® 162+ channels, simplex or offset (600 kHz)
for repeaters

® All modular construction

® Super hot MOSFET/helical coil .4UV receiver
® AVAILABLE NOW ! . .. only $447 .50

Send QSL or check index for detailed brochure

ERICKSON
COMMUNICATIONS

4653 North Ravenswood Avenue
Chicago, IL 60640 (312) 334-3200

the city of Munich in southern Germany.
Within a radius of 200 to 250 miles coverage
around Munich are located portions of all of
the countries mentioned above. These
countries cannot be worked directly from
Munich because of lack of height, interfering
terrain features, etc. However, if one pro-
ceeds southward from Munich, the country-
side remains relatively flat to gently rolling
hills until about 50 miles southward when
one rather suddenly encounters the start of
the Alps. A number of peaks rise to several
thousand feet in height. One of the most
famous of these peaks and one of the highest
(9, 721 feet) is the so-called Zugspitze. It is
not the highest peak in the Alps but it is the
highest peak in the portion of the Alps
which cover Germany and the peak is right
on the border between Germany and
Austria. A meteorological observatory as
well as a hotel are located on the peak and
the area is a favorite with skiers. The view of
the Alps provided from the peak on a clear
day is perhaps one of the most spectacular in
Europe. It is reached by means of a rack and
pinion railway (not too scenic because of all
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the tunnels it travels through) or by an aerial
cablecar ride that is guaranteed to fascinate

anyone.
When the 2 meter FM repeater idea began

to catch hold in Germany it was natural that
the amateurs in Munich looked toward the
Zugspitze because of its high location and its
accessibility. Approaches were made to the
Bavarian Weather Service which maintains
the weather station on the mountain to be
allowed to set up a repeater on top of the
weather instrumentation tower. After some
rather difficult sessions with the weather
service people, the German amateurs in-
volved in the project finally did obtain
permission to set up the repeater. Some of
the conditions involved were rather hard to
take, however. For one thing, the repeater
installation could not be located indoors but
had to be contained in a metal enclosure
outdoors. Only a power line to the repeater,
which would be metered and separately
charged for, would be provided. Also a
liability insurance policy in the amount of
some $250,000 had to be taken out to
insure that should the installed equipment,
antennas, efc., cause any damage to the
weather installation or to a person (there is a
tourist observation platform around the
weather station) that the weather service
would be protected.

[t required considerable determination on
the part of the amateurs involved to forge
ahead under these conditions, especially
since at this point the financial support for
the project would have to come solely from
the amateurs themselves. It might be worth-
while at this point to mention that although
only a few amateurs did all the work on the
project, all amateurs can use the repeater.
Private or *‘closed’ repeaters are simply not
allowed on the 2 meter band in Germany.
The makeup of the repeater channels in
Germany has been described in other articles
and so it won’t be gone into in great detail
here. But either because of the Teutonic
characteristic for having everything done by
a rule book or because German amateurs saw
the mess that was developing about repeater
frequencies in the U.S., when repeaters were
first authorized in Germany specific chan-
nels were set up for their usage. Only these
channels could be used and every new
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A view of the weather station on the Zugspitze. The transmitting and receiving antennas are directly
above and below the tubular structure on the right side of the tower.

repeater that was set up had to use a channel
that would be compatible with other nearby
repeaters. Originally 3 channels for repeaters
were allocated and this now has been ex-
panded to 7 channels. The input channels

for repeaters are in the range of 144.15 to
144.30 MHz with 25 kHz spacing and the
output range is 145.70 to 145.85 MHz.
Repeaters can have a maximum power of
ISW and *5 kHz deviation. To enter the
repeater initially a tone burst of 1750 Hz is
required (most will also whistle-on) and then
the repeater is carrier keyed as long as no
break of more than 3—5 seconds occur. The
amateur licensed to operate the repeater also
has to be able to remotely disable and enable
1t. However, a separate link is not required
and this control function is done by a
multiple tone signal on the input frequency
of the repeater.

There were many amateurs in Munich
who contributed to the establishment of the
Zugspitze repeater, but the leading members
of the team were Sepp DJ9HJ, Bernd
DL9ZD and Peter DIJ3YB. This team was
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perhaps an ideal one for such a projeci
because of their complementing interests
and talents. DJ9HJ headed the organiza-
tional aspects of getting the repeater estab-
lished while DL9ZD specialized in digital
and control circuits and DJ3YB was an
experienced engineer on VHF/UHF cir-
cuitry.

After receiving the necessary license for
the initial Zugspitze repeater in the spring of
1970, the Munich team set about to
assemble the necessary equipment to get the
repeater into operation as quickly as pos-
sible. The emphasis at this point was to get
the repeater into operation during the good
weather period. Fortunately a commercial
VHF transceiver intended for mobile use
could be secured, and with the necessary
modification for a power supply, frequency
changes, a keyer for repeater ident, etc., it
formed a repeater ‘‘package.”” Two comr-
pletely sealed vertical dipole antennas of
commercial design and a cavity filter made
up the antenna part of the package. After
initial testing, the entire package was trans-
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The original Zugspitze repeater housing. The entire
repeater is located outdoors.

ported to Garmisch, Germany, in August
1970, where it was loaded on the cable car
for transport to the Zugspitze. The station
package except for the antenna had been
assembled in a metal container intended to
remain outdoors. Over a day was required
for the initial setup of the repeater and all of
the usual Murphy’s laws applied, as it was
found the metal container was too large for
the space it was meant to occupy, etc. None
of these problems would normally have
caused great concern except that one had to
work at 9,000 feet elevation and rides up
and down the cable car were costing up to
$15 each because of the equipment that had
to be transported. Finally the repeater was
set into operation and amateurs in southern
Germany began to enjoy a unique repeater
operation — but for only eight days. Then
the repeater seemed to malfunction as the
receiver sensitivity was greatly reduced. The
cause was traced to the cavity filter used for
antenna isolation. It had been constructed
| from 1 mm thick copper but apparently this
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A view of the transmitting antenna in summertime.
The antenna is a completely weather-sealed vertical
half-wave radiator.

thickness could not remain properly ad-
justed due to the temperature extremes
encountered on the mountain. A look in the
statistical records showed that the tempera-
ture on the Zugspitze, to which the entire
outdoor installation would be exposed,
varied from -37 degrees to +70 degrees. The
average temperature is about 24 degrees, the
same as that for Greenland. The problem
with the cavity filter could not be solved,
but an anonymous donor came up with a
commercial 5 pole filter that did the job.
After solving the filter problem, the
repeater basically continued In operation
with only minor difficulties. The transmitter
used was a tube type and had only 5W
output. Nonetheless, German amateurs were
pleasantly surprised to find at times Italian,
Czeck and other DX stations calling over the
repeater. Also, the coverage achieved in
Germany was considerable, with stations
being worked up to Kassel in northern
Germany. The unpleasant side of thepicture
was that the repeater was starting to inter-
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The transmitting antenna after a winter storm.
Temperatures easily drop to -37

fere with almost every other repeater in
Germany operating on the same channel.
Since the Zugspitze at this time was set up
to be a part of the overall German repeater
network and not a special repeater, the
interference problem with other repeaters
had to be solved. The obvious solution was
taken of reducing the transmitter power to a
little over 2W. This power level still provi-
ded more than adequate service using the
repeater throughout most of southern
Germany and the repeater functioned in this
manner throughout 1971.

However, the vision had certainly been
created in the minds of the Munich amateurs
as to what could really be done with the
Zugspitze repeater if it was brought up to
full power level and allowed to operate on a
clear channel. A reorganization of the

German repeater network channels in late
1971 made provision for the Zugspitze
repeater to be set up on a separate clear
channel (enter on 144.275, receive on
145.725) and planning was started on com-
pletely re-equipping the repeater.

The team of DJ9HJ, DL9ZD, DJ3YB and
other Munich amateurs again got together
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and decided that rather than try to refurbish
the old repeater equipment to build a
completely new installation using high per-
formance equipment and specifically de-
signed for the environment found on the
Zugspitze. Although by now there appeared
to be some hope of getting the radio clubs in
the southern Germany area to help defray
the cost of the equipment, the initial expen-
ditures were totally those of the individual
amateurs concerned with the project. The
equipment designs that evolved for the new
Zugspitze DX repeater would deserve several
articles in themselves to describe it all
completely. The equipment was totally
home-brewed, but with a quality [ have
seldom seen matched in the finest com-
mercial gear.

Basically the total equipment package fits
in a container about 2’ x 1%’ x 2” high and
consists of the antenna filter, receiver, trans-
mitter and control and call-sign identifier.
Each unit has been tested in an environ-
mental chamber to simulate the extreme
conditions encountered on the mountain.
The receiver consists of a FET input rf
amplifier stage working into a mixer using
four HP2800 hot carrier diodes to translate
the signal frequency down to 10.7 MHz. At
10.7 MHz several crystal filters are used to
achieve a 20 kHz bandwidth and then a
phase-locked loop circuit is used as a FM
demodulator. The noise figure of the basic
receiver is slightly over 2 dB and the noise
figure of the entire receiver side of the
repeater including the effects of the antenna
isolation filter is 3.5 dB. The squelch sensing
circuitry operates on a dual frequency
sampling basis to guard against accidental
trip by stray interference. The transmitter
side of the repeater, which is also fully
transistorized, produces 15W output. In
order to avoid the generation of many
spurious signals which is usually the case
when one starts with a low frequency crystal
and multiplies it up to 144 MHz, a different
frequency generation scheme was used. This
was considered useful because the transmit-
ter had to operate so closely to a very high
performance and sensitive receiver. Figure 1
shows the transmitter frequency control
scheme. A Voltage Controlled Oscillator
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Fig. 1. Principle of operation of transmitter frequency control system.

operating directly at 145.725 MHz is used.
The output frequency is divided down and
then compared in a phase detector with the
frequency of a reference crystal oscillator
which has been multiplied up in frequency.
The resultant difference control voltage
from the phase detector is used to control
the frequency of the VCO. The VCO is
directly FM modulated by an audio signal,
the control voltage from the phase detector
being made slow enough not to react on the
modulation. The control, alarm and call
identifier chores are taken care of by cir-
cuitry consisting of some 24 IC’s from Texas
Instruments. The call repeater works on a
shift register principle and is timed to send
the call (DBQZU) every 80 seconds. If the
transmitter has not been keyed by a user,
the transmitter is turned on just for the
duration of the ident. Normally, a tone burst
of 1750 Hz is necessary to key the repeater.
It then remains carrier keyed for 15 seconds
after which the tone burst has to be repeat-
ed. If someone should open the repeater just
as it is about to identify itself via F2, the
ident is skipped until the next 80 second
period. This is to prevent the call from a
weak DX station being obscured by the
repeater identifer signal.

The subject of the antenna to be used
with the new repeater was often debated.
Since the new repeater was intended pri-
marily as a DX repeater, the idea of hor-
zontal polarization became popular since the
repeater would be primarily used by home
stations. However, this idea was eventually
dropped and it was decided to leave the
repeater with vertically polarized antennas
so mobile stations could also easily use the
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repeater. Furthermore, since the antennas
already installed performed without failure,
it was decided to leave them in operation for
the time being. The only fault with the
present antenna installation i1s that as one
can see from one of the photos, the receiving
antenna is partly shadowed by a portion of
the weather tower. The ultimate plan is to
use only one antenna for both transmitting
and receiving which would be elevated to
clear all obstacles. A form of ferrite circula-
tor will be used to isolate the receiver and
transmitter rf circuits. Such circulators are
economical and provide up to 50 dB isola-
tion but are quite critical as to proper
termination. Damage to the antenna, for
instance, which causes the swr to rise, would
destroy the isolation characteristics. How-
ever, that plan belongs to the future as well
as the one to have the receiver bandwidth
automatically controlled by the strength of
the received signal —smaller bandwidths
being used for weak stations to increase
intelligibility.

The Zugspitze DX repeater was installed
in May of 1972 and has been fulfilling a
repeater user’s dream. Records will still be in
the process of being set for some time as to
how far away DX can be worked in the
various countries the repeater signal covers.
The debate also goes on as to whether DX
via a repeater 1s really DX at all. But
whatever might be said there i1s no denying
that working various countries via a repeater
couldn’t be more fun. The Zugspitze re-
peater will most certainly open up new

thoughts and challenges for the usage of

repeaters for years to come.
. +W2EEY
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James E. Taylor W20ZH
1257 Wild Flower Drive
Webster NY 14580

A BALANCED
DIPOLE  ANTENNA

The antenna described displays the following features: rf balance to ground:
lightning protection: low loss ground system: multi-band capability; and

simple erection procedure.

ver the years I have erected a large
Onumber of 80 meter dipole antennas
embodying a great variety of mechanical and
electrical arrangements. Out of these multi-
ple experiences have come a fair number of
features which might qualify as “‘good”
practice.

It is the purpose of this article to describe
a readily erected dipole system which com-
bines excellent performance with unigque
electrical and mechanical features.

First, I wanted the radiating efficiency to
be high. Secondly, since the use of this
dipole in a phased array was contemplated, a
predictable dipole field pattern was desir-
able. This required good electrical balance at
the feedpoint and a uniform ground system.

Third, since I have had enough good luck
for one lifetime regarding lightning damage
(none) I wanted the sides of the dipole to be
directly connected to ground for dc at all
times.

Fourth, since | am addicted to antenna
experimentation, | wanted the ends of the
dipole to be readily accessible for length
adiustment and the entire structure easily
taken down for major changes.

In addition, why not add 40 meters?

The principal radiation from such a di-
pole 1s In a plane perpendicular to its
direction; the polar plot of field strength is
essentially a circle tangent to the surface of
the ground. Thus, the radiation is concen-
trated at the high angles, near the vertical.
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The desirable low-angle radiation will in-
crease as the height of the antenna is
increased. In addition, the losses in the
antenna and in the ground are decreased as
the height increases.

An effective compromise between operat-
ing results and cost of the installation
normally calls for a height of about 40 to 60
feet. Greater height is desirable but expen-
sive, whereas at lower heights the efficiency
and the pattern shape become unacceptable.

It turns out that the five-section telescop-
ing TV masts, available in the popular TV
supply stores for about $20, are satisfactory
for supporting the center of the dipole at a
height of 45 feet. This mast can be assem-
bled on the ground and walked up or hoisted
fo a vertical position. If clamped against a
house or other structure at about the 15
foot level the mast need only be guyed at
the top, even in the strong winds of the
Rochester area.

The two halves of the 80 meter dipole
serve as top guys in, say, the north-south
directions, and the two halves of the 40
meter dipole (with a common coaxial feed
line) double as east-west guys.

For ease of erection the mast is pivoted at
its base. This base support is a 5 foot length
of 1-1/2"" diameter galvanized steel tubing
projecting | foot above the ground. A 5/16”
bolt through the post and mast provides the
pivoting shaft. The side of the mast is
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hacksawed diagonally at the base to clear the
supporting post.

The coaxial feed line for the dipoles is
inside the mast; this decreases wind prob-
lems and also serves to shield the outer
sheath of the coax from unwanted rf coup-
ling.

A balun coil arrangement is frequently
used to assure balanced currents at the
center of a dipole antenna. In the present
instance a novel method is used which not
only provides the required balance to ground
but which also offers a low-resistance dc
current path to ground from both sides for
lightning protection.

The mast itself forms the outer conductor
of a coaxial section having the sheath of the
feedline at its inner conductor. The length of
this coaxial section inside the mast is ap-
proximately one quarter wave length. There-
fore, if the shield is shorted to the mast at its
base, the impedance viewed from the top
will be high so that it can be connected
across the center feed point of the dipole
without appreciable loading. This unortho-
dox arrangement is completed by connecting
the center conductor of the coaxial feedline
directly to the top of the mast! One half of
the dipole antenna is connected to this
common point, the other half to the shield
and, to relieve the suspense, it works fine!
The arrangement provides dc current paths
to ground for lightening protection of both
sides of the dipole and it achieves balance of
antenna currents through its balun action.

The rf transmitting currents in either half
of each of the dipoles are conveniently
indicated by means of four flashlight bulbs,
not shown in the figures. Each bulb is
shunted across a 3" length of the antenna
wire just outside of the top insulator. A 3”
length of #18 copper weld wire is used from
each side of the bulb so that the latter is
soldered in place at a corner of a 3"
equilateral triangle. This area of pick up loop
gives adequate brillance for tests without
burning out the bulbs. The equal brillance of
the two 80 meter bulbs, for example, pro-
vides an excellent indication of the' balun
action of the unorthodox mast connection
used.

In order to insure a stable dipole pattern
with symmetrical ground reflection and to
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reduce ground losses, a grid of nine parallel
ground wires, each approximately 200 feet
long, spaced ten feet apart, was buried under
the dipole parallel to its plane. A single
cross-buss was placed across the middle of
the grid and soldered at the cross-over
points. The base support of the antenna
mast was connected at the center of this
ground system.

The clamping hardware supplied with the
mast was discarded. The mast was extended
horizontally on blocks on the ground and
the overlapping sections were secured against
vibration by us of #18 self-tapping screws.
The mast was painted to discourage rust; the
color was chosen to match the shutters of
the house in a gesture toward community
harmony.

The antenna wires and the coaxial feed
line are supported at the top of the mast by
a cylindrical plastic insulator. This insulator,
which combines high strength with low wind
resistance, is made by sawing off the grooved
male portion of a *““T’’ fitting for plastic
water pipe. There is a size which is a snug
push fit over the 1-1/4” o.d. mast. The
grooves serve to anchor the wires and they
also provide an improved leakage path for rf
currents.

The details of the insulator assembly are
shown in Figs. 1 and 2. All wires are #12
stranded copperweld. The “D’’-shaped wire
loops pass through the insulator, one above
the other, as shown. There are no screw
connections to loosen or corrode and, of
course, all connections are twisted and sold-
ered. A radiator hose clamp holds the
insulator in place. The RG-8/U coaxial feed

SMALL JAR CAP CEMENTED IN PLACE

. SOUTH BO METER WIRE
(CONNECTED TO EAST
40 METER WIRE)

EAST 40 METER WIRE

WEST 40 METER
= WIRE

S

D-SHAPED WIRE LOOPS

THRU HOLES IN
INSULATOR

HCONNECTED TO
NORTH B0 METER WIRE)

I T"COPPER BRAID
SOLDERED TO MAST

] (GOES TO CENTER CONDUCT-
OR OF COAX INSIDE MAST)

NORTH BO METER
WIRE

PLASTIC
PIPE
FITTING

"L-“’m

.M! 174 Iin. O.D. MAST

Fig. 1. Top insulator — side view. )
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CRYSTAL BARGAINS

Depend on . . .

We supply crystals from
16KHz to 100MHz. Over

Stncﬂk]_lnmn crystals in CRYSTAI.S

SPECIAL

Crystals for most ama-
teur 2-Meter F.M. Trans-
Ceivers:

DIVISION OF BOB
WHAN & SON
ELECTRONICS, INC.

2400 Crystal Dr.
Fort Myers
Florida 33901
(813) 936-2397

prices. Order direct. Send 10¢ for new

Send check or money r.':al‘alug v.-lurith_
order, oscillator circuits

and lists of

thousands of

frequencies in
stock.

SPECIALS! CRYSTALS FOR:

Frequency Standards

100 KH: (HC13/U) $4.50

1000 KH: (HCB/U) 4.50
Almost All CB Sets, Trans. or Rec. 2.50

(CB Synthesizer Crystal on request)

Any Amateur Band in FT-243 1.50

(Except B0 meters) 4 for 5.00
80 Meter Range in FT-243 2.50

Color TV 3579.545 KH; (wire leads) 1.60
4 for 5.00

$3.75 Each
Inquire about quantity

For first class mail add 15C per
crystal...for airmail add 20C ea.

R MUST HAVE!

I:Huw To Use FM. Al
comprehensive introduce- |
tion tn FM that gets you
on the air fast, easily.

TWO BOO KS EVERY 5
FM'E |

': At!as of FM Re-
peaters. The newest
most complete list

of repeaters world-
wide.

Please send me the book(s) checked above. En-
| closed is check or money order for $

lNumE Call

: Address |

: City oState. ZHPL v
i

! Mail to: 73 Inec., Peterborough NH 03458 |
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Here’s the book for every ham who
wants to design and build a digital
repeater control system (or who
wants to just think about doing
that). Contains sections on repeat-
ers, basic logic functions, logic cir-
cuit design, control systems, sup-
port circuits, mobile installations,
touchtone, plus a special section on
a “‘mini”’ repeater control system.
224 pages.

Hardcover $1.00 Paperback $5.00

e — . — m— e — — —— e — o e S sl

73 Magazine, Peterborough NH 03458

Enclosed is § —— . Please send hard-
cover ($7)/Opaperback ($5) copies of
““Digital Control of Repeaters’ to:

Name Call
Address ' g
City

State ZIP
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———50UTH BOMETER WIRE

INSULATOR (PLASTIC PIPE)

INNER CONDUCTOR

i
WEST 40 METER WIRE

lI__..--"'
UPPER D-SHAPED WIRE LOOP

THROUGH INSULATOR LOWER D-SHAPED WIRE LCOP

THROUGH INSULATOR

—NORTH B0 METER WIRE
{CONNECTED TO TOP OF
MAST OQOUTSIDE )

Fig. 2. Top insulator - top view.

line is supported from the D ’-loops, cen-
trally within the mast. (This feed line is cut
to be a multiple of a half wave-
length — approximately 82 2" for a 3.955
MHz.) A noise bridge is used for this and all
other resonance measurements.

The mast was hoisted to the vertical
position using an inexpensive 4-pulley rope
hoist attached at the 16’ height. After
erection the mast was clamped to the house
roof at the 15° level using a steel strap and
lag screws.

The four halyards at the end of the
antenna wires are of 1/8" nylon rope. These
are supported by 2-1/2”" diameter galvanized
posts seven feet high. These posts are each
located at a distance of 80 feet from the
base of the mast and are connected to the
ground system. The ropes are secured by
swivel snaps attached to the tops of the
posts, for ease of lowering for antenna
adjustments.

The dipole was adjusted to resonance,
using a noise bridge, by adding equal lengths
at either end. Resonance was achieved at
3.955 MHz with a length of 120’ 9" and an
input resistance of 50§2.

The SWR of the antenna is quite low
(approximately 1.01:1) and its response is
sufficiently broad to cover the 80 meter
phone band without appreciable decrease in
signal strength.

Results on the air have been excellent and
it 1S a pleasure not to have to ground the
antenna during lightning storms.

.. .W20ZH
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DIGITAL
e

C. Warren Andreasen WA6JMM
P.O. Box 2926D
Pasadena CA 91105

GENERATOR

Pmbab]y one of the most used greeting
or expression in amateur radio be it a
car with call letter plates passing another, or
the passing of an OSCAR satellite overhead,
is the simple world, “HIL.”" 1 do not know
how it all started but I know that if I want
to greet another ham on the road, I want to
honk “‘HI.”” Therein lies the problem. My car
is one with the horn incorporated in the
steering wheel rim, and it i1s next to impos-
sible to honk any kind of code, much less
the rapid succession of four dots and then
two dots. This prompted me to design a
circuit which will digitally produce the word
“HI.” The scope of this article will be to
describe the basic digital “HI” generator,
which can be used in any application desired
by the addition of the appropriate output
keying stage.

Figure 3 shows a typical output stage
which can be used to key the horn relay of a
car. In this application, the driver would be
simply required to touch a momentary
contact push button type of switch and the
“HI” generator will start and self-complete
the word “HI.” This circuit uses a total of
four integrated circuits and eight discrete
components, and when built will easily fit in
the palm of your hand.
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Referring to Figs. 1 and 2, a unijunction
transistor oscillator located on plug-in-board
+5V +5V

—— — — S S S e

cB-I @ +5V

282 (9)-5T0 1C-4-10
—(12) —(8)—=— —)
>T0 IC-3-9

ALL RESISTORS I/4W
TB

2N2646 BOTTOM VIEW

T|GND
IC~-1,3,4 5|VCC  GND|IO
EN7210" c-2
SN7404 SN7490
VvCC|l4

Fig. 1. "HI"' generator.
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7490
IC-2

RORa Ry
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D
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= |
=
C
TO CB-1-5 3
4
A
=23
I3
e
TO IC-1-(1,4 8)

p—E - QCB-1-6

>TOCB-1-8

Fig. 2. Basic “HI" generator.

CB-1 generates a timing pulse which is fed
into a 7404 inverter (IC-4-1) and is shaped
and inverted to form a narrow, negative-

DIGITALLY-TUNED RECEIVERS:

R-389/URR: 15-1500 KHz, OK grtd, w/book ....... 375.00
R390: 0.2-32 MHz, OK grtd, w/oper. book ......... 495.00
R390A adds mech. filters, w/oper. book . .......... 595.00
AN/WRR-2: 2-32 MHz, OK grtd, w/book . ......... 750.00
CV-591A SSB Conv., 4565 KHz, OK, w/book .. ...... 137.50
Nems-Clarke #1670 FM rcvr 55-260 MHz, w/book .. . 195.00
OCT-3 TTY FSK deviat. meter/revr, new . . ... ....... 49.50
WWVB 60 KHz revr/comparator OK, w/book . ... ... 295.00
Motorola 3 MHZ Osc., S partsin 10V ... .. . ... ... 199.50

AlL 30 MHz revr/amplif/atten. calibrator

HIGH-SENSITIVITY WIDE-BAND RECEIVER

COMMUNICATIONS ® BUG DETECTION
® SPECTRUM STUDIES
38-1000 MHZ AN/ALR-5: Consists of brand new tuner/
converter CV-253/ALR in onginal factory pack and an exe
used, checked OR & grid man receiver H-444 modified (or
120 v. 50//60 hz. The tuner covers the range 1in 4 bands:
¢ach band has its own Tyvpe N Ant. input. Packed with each
tuner 1= the factory :gs.Frrlnr's rheckoul sheel. The one we
opened showed SENSITIVITY: 1.1 uv at 38.4 mhz, 0.9 at
133 mhe, 5 at H38 mhs, 4'2 at T78 mhes, 7 at 1 ghz. The

receiver s aclually & 30 mhe IF ampl. with all that follows,
including a dinde meler for relative signal strengths: an
allen. cahbrated 1in 6 db steps to 74 db, followed by an

AVC positton; Pan., Video & AF outpuls: switeh select pass
of 200 khs or +2 mhs, and SELECT AM or FM! With

Harndbook & pwr. input plug. all only - 37500
30 MHz PANADAPTEROK grtd ................. 295.00
Attention!

Buyers, Engineers, advanced Technicians:

We have the best test-equipment & oscillo-
scope inventory in the country so ask for
vour needs .. . don't ask for an overall catalog

. « - Wwe also buy, so tell us what you have.
Price it.

R.E. GOODHEART CO., Inc.

Box 1220 GC, Beverly Hills, Calif. 90213
Phones: Area Code 213, Office 272-5707
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going pulse. This pulse is fed into a JK
flip-flop (IC-1) which, when allowed to run
by the setting of the “run’ flip-flop, acts as
a divide-by-two counter whose output is a
symmetrical square wave. This square wave,
which will be referred to as the clock term,
1S wired to two locations. The first location
1s the clock input of the SN7490 decade
counter that “counts’ the clock pulses, and
the second location, the output gate, (IC-3)
which uses the oppose phase or clock. This
term is simply the Q side of the clock
flip-flop. The purpose of the clock term
driving one input of the output gate is to
chop anything passing through this gate into
a series of dots. Since this gate, as described
thus far, will produce an endless string of
dots, all we have to do is inhibit the
unwanted dots and we will have the word

CR5
INGOO3

Fig. 3. Typical output stage that will key the hom
relay of your automobile.
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TIMING DIAGRAM

c+3  cLoCKk 2— IR R AR

5
T
IC-2-12 A()_E_I I o W - [ e Ve c)
C-2-9 E(‘J Y o, SRS PR - ()
2 b R ¢ I poe i )
IC-2-8 Cc T
IC-2-11 n(% mm)
0 :|2|3i4 5 5|? a|9 L SWAIT
A A D OR
5 B RECYLE
EEE C 1%
X= INHIBIT > »
"BEEP"OUTPUT INHIBIT = (ABC)+(ABC)+ CLOCK+D

OR
OUTPUT = CLOCK- (ABC+ ABC+ABC+ABC+ABC+ABC)-D

Fig. 4. Timing diagram.

“HI” remaining. Referring to the timing
diagram (Fig. 4) it will be noted that to form
the word “HI’”” we must get rid of count
zero, count five, and counts eight and nine.
To do this we do not need to decode all bits;
all we need is enough information to elec-
trically describe the period we are interested
in. You will see that count zero has a unique
condition when terms A, B, and C are all
low. These three terms are inverted by 1C-4
so as to provide the high level needed for the
7410 to decode an AND condition of A B C.
In the same manner, the count of five is
decoded using the terms A, B, and C.

2N3053
+12-13V FROM Q3 > +5V
SYSTEM 220
C3 o~ ==V
RE “T™ Tov
510 /77
L__AAA
c2
CR4 1~ Joo
INGT 34 IOV
177

Fig. 5. 5V automotive power supply for the “HI"
generator.

Since we do not want counts eight or
nine, we use the term “D’’ which occurs
only during these counts, to directly inhibit
them. A secondary function of this term is
to reset the ‘‘run” flip-flop back to the
waiting state. So we can now say that we
will have an output key unless clock is low
or D is low or zero decade is present or five
decode is present. Add this all together and

all that is remaining is = 5 | e
.. .WA6JMM

llllll
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YAESU

Newly appointed dealer for the
East Coast is now taking orders
on Yaesu equipment. Send for
literature and free list of used
equipment available.

FRECK RADIO & SUPPLY CO.

40 Biltmore Avenue
P.O. Box 7287

Asheville, North Carolina, 28807
Telephone: 704-254-9551, W4WL

FM Schematic Digest

A COLLECTION OF
MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947-1960
136 pages 11%" x 17" ppd $6.50

S. Wolf
Box 535
Lexington, MA 02173

NEW NEW NEW

MX1A

7
MINI-MIXER ¥

This is a plug in unit to replace the first mixer
in Collins 755-1-2-3, Designed to eliminate all
but the strongest (next door) cross modulation
in the S line. It uses the latest in FET design. If

not satisfied, money refunded.
Designed Built Backed

Ut 9

ANTENNA MART
BOX 7 RIPPEY, IOWA 50235

T

MX1A

$47.50 .50

Isolated - Pad - Drill - Mill
Precision circuit board construction
without etching. Fits hand drill, elec-
tric drill. Simple, fast, economical,
safe. Sizes: .250, .160 dia.

— $6.95 ea.
Calif. residents add 5%.

A FSTAHLER Co :
PO BOX 354 CUPERTINO, CALIF 95014

arrp THE MILLIWATT ggp, ]

If you've been wanting to try GQRP, then The Milliwatt is a
MUST for you!!!

® Construction Projects ® Technical Articles

® Operating News ® WAS L QRPP DXCC Standings

RATES: $3.40 yearly. Reprints: Vol. |1—$4.00: 11 & 111—%3.50
each (all three—%$10.00). SEIHFIE 25¢

SUBSCRIPTIONS, 10: aADE WEISS KSEEG/S
213 Forest, Vermillion, SD 57069
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TOMORROW’S RIG
...available TODAY"

The exciting all new
INOUE IC-230!

TAKE A SLICE OUT OF THE FUTURE . ..

. . . and put 67+ CHANNELS* of 2-meter FM pleasure in the palms of
your hands...with the SUPER COMPACT (2.3" x 6.1 x 9.7"") 1C-230.

Feature-wise . . . the |1C-230 is fully synthesized (with the new exclusive “Phase
Lock Loop System”™) . . . all modular construction (servicing is a snap—in and out)
. . . a receiver that is very sensitive and selective as to what it hears (better than
0.4UV / 20db), with unique Inoue helical filters to eliminate intermod
. . . plus a super E filter mosfet front end, making copy a pleasure.

* And not a crystal to buy with the exclusive “Phase Lock Loop System™.
(That's close to $650.00 worth of xtals!)

— GRAB HOLD OF THE 1C-230 AT YOUR LOCAL DEALER TODAY —

Distributed by:

ICOM WEST, INC. ADIRONDACK ICOM EAST
IC OM 1251-170thst NE.  RADIO SUPPLY D'V ACS. Inc
Bellevue, Wash. 98008 185 West Main Street Box 331

(206) 641-0554 Amsterdam. N Y. 12010 Ii:lgrllc:?rg?s:gnﬂd"l;? 15080

— Dealerships Available —
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Get the entire

Inoue ICOM family

at one of the dealers
listed below:

ALABAMA INDIANA

Wolfe Electronics Story Electric

Box 358 2039 Fairfield Ave,

Foley, AL 36535

ARKANSAS

Gavin Electronics
516 Ridgeway
Little Rock, AR 72205

ARIZONA

Ell Dee Enterprises
12612 N. 28th Dr.
Suite 3

Phoenix, AZ 85029

CALIFORNIA

Alpha Sound
1405 Dry Creek Road
San Jose, CA 95125

CDS Electronics & Hobbies Unlitd.
235 Mitchell Drive
Atwater, CA 95301

Electro Service
240 Main Street
San Mateo, CA 94401

ICOM FM Sales
6234 A. Fountain Blvd.
Hollywood, CA 92028

Henry Radio Company
11240 W. Olympic Blvd.
Los Angeles, CA 90064

Selectronics
1709 Markston Road
Sacramento, CA 95825

Sequoia Stereo
773 - Bth Street
Arcadia, CA 95521

Sichel Equipment Co.
245 E. Harris Avenue
S. San Francisco, CA 94080

COLORADO

LEC Electronics

P.O. Box 75156
Pueblo West, CO 81007

FLORIDA

Amateur Electronic Supply
621 Commonwealth
Orlando, FL

Goldsteins
Box 3561
Pensacola, FL 32506

ILLINOIS

Erickson Communications
4653 N. Ravenswoaod
Chicago. IL 60640
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Fort Wayne, IN

Story Electric
441 Walnut
Wabash, IN

KENTUCKY

Everhart Electronics
116 Sydney Street
Lexington, KY

MARYLAND

CQOM Electronics
900 Crain Hwy. S.W.
Glenn Burnie, MD 21061

MEXICO

NOVO Mex

Antonio de Mendoza
N®320 Lomas

Mexico 10, d.f., Mexico

MONTANA

Conley Radio Supply
405 North 24th
Billings, MT 59101

NEW MEXICO

Robert Foster
Box 198 — Escabosa Star Rt,
Tijeras, NM B7059

NEW YORK

R.E. Nebel Laboratories
31 Whitehall Bivd,
Garden City, NY 11530

Barry Electronics
512 Broadway
New York, NY 10012

NORTH CAROLINA

Vickers Electronic Supply
506 E. Main St.
Durham,Z NC

OHIO

Amateur Electronic Supply
17929 Euclid
Cleveland, OH

H & C Electronics
6271 Hammell Avenue
Cincinnati, OH 45237

OKLAHOMA

Blacks Radio Company
413 N.E. 38th Terrace
Oklahoma City, OK 73106

Roland Radio Company
5923 E. 31st Street
Tulsa, OK 74114

OREGON

Portland Radio Supply
1234 S.W, Stark
Portland, OR

PENNSYLVANIA

Hamtronics
4033 Brownsville Rd.
Trevose, PA 19047

Kass Electronics
2502 Township
Drexel, PA 19026

SOUTH CAROLINA

Accutek
420 Laurens Rd.
Greenville, SC 29607

Electronic Systems Inc.
1518 Greqg Street
Columbia, SC 29201

TEXAS

Bellaire Electronic Supply
5204 Bellaire Blvd.
Bellaire, TX 77401

Electronic Center, Inc.
2929 N. Haskell
Dallas, TX 75204

Trimble Electronics
1918 Mary Ellen
Pampa, TX 79065

UTAH

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

VIRGINIA

Northern Virginia Communications
729 N, Edison
Arlington, VA 22203

WASHINGTON

ABC Communications
17541 — 15th N.E.
Seattle, WA 98155

ABC Communications
2002 Madison Avenue
Everett, WA 98200

Eichmeyer Electronics
Box 691 — Route 11
Spokane, WA 99208

N.H.E. Communications
15112 S.E. 44th
Bellevue, WA 98006

Progress Electronics
852 Commerce Street
l.ongview, WA 98632

WISCONSIN

Amateur Electronic Supply
4828 Fond Du Lac Ave.
Milwaukee, Wl 53216

IF YOUR DEALER DOESN'T STOCK

ICOM EQUIPMENT,

LET THE ICOM DISTRIBUTOR
FOR YOUR REGION KNOW.
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Route 46, Saddle Brook, N. J.

SEND FOR NEW
Phone (201) 489-9000 1973% CATALOG

GENERAL ELECTRIC
VOICE COMMANDER I

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

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand-carried. Housed in high-impact, 2-section case.
All external hardware polished stainless steel. Top
section has transmitter and receiver modules, built-in
mike and speaker, antenna, carrying handle, all
switches and controls. Bottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

$ Includes rechargeable
nickel cadmium bat-
m tery pack and charger

Crystals and tuning, add $50.

Proper chargers available Lots of 5 less 10% — $124.20
separately, each $15. Lots of 10 less 15% — $117.30

TWO METER MOBILE UNITS

General Electric
Progress Line

14” or 177 case, complete accessories, fully narrow band.

MT/33, 12 volt, 30 watts, transistor

power supply . .. ....... $ 1 58_

with wide band receiver. . . $1 43

MA/E33, 6/12 volt, 30 watts, vibra-

tor power supply . .. ........ $8 8

with wide band receiver ..... $73.

MA/E33
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A | AREE-STAGE

Martin Weinstein
414 D Kiefaber
Dayton OH 45409

OSCILLATING RING COUNTER

WITH

INDICATING SHIFT REGISTER

n past months amateurs have swung to an
Iincreasingly large-scale utilization of digi-
tal circuitry in the myriad of applications
borne by the creative inventiveness inherent
to the minds of lazy men. Finding an easier
way to get the job done 1s a cardinal rule
among amateurs which often, alas, requires
staggering amounts of brainpicking and mid-
night oil burning.

Being a newcomer to the digital circuitry
field, I diligently applied myself to the job
of relearning an old hobby. It was in the
midst of one of these study sessions that it
occurred to me that a venture into an
interdisciplinary approach could be profit-
able.

My friends, if you think this a fiction
penned by somebody’s relative from
“Feenix, Arix,’ please bear with me. I am
going to describe an amazing circuit shortly,
but I feel there is much to be learned from
the kind of thinking that led to its discovery.
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The radio circuits developed in vacuum
tube days are mostly analog devices produc-
ing unquantized outputs (on a macroscopic
scale) proportional to their inputs. One of
the greatest tools ever developed for analog
circuits was the concept of feedback.

Feedback gave us greater sensitivity In
our detectors when we made them oscillate;
remember the old super-regenerative rigs?
Another form of feedback led us to develop
automatic everything control circuits. And
do you remember reflex amplifiers?

Negative Amplifiers

Circuit designers applauded the develop-
ment of the tunnel diode because it exhibi-
ted a negative resistance region. Fifteen
years ago the easiest place to go for a
negative resistance region was a neon lamp.
In addition, we could make neon bulbs
sensitive to ac, dc, rf, hght levels, static,
radiation, or body capacity. And an NE-2 is
a pretty compact little unit.
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By taking advantage of the negative resis-
tance region of the NE-2 in digital circuitry,
we can design into a simple ring counter of a
few stages many of the sensitivities of the
neon bulb if we correctly choose our oper-
ating parameters. We can further sensitize
the circuit by many of the tricks we learned
in analog days: oscillation, feedback and
reflexing. Further, we can sensitize and
balance the stages to the point where en-
vironmental factors can influence the be-
havior of the active elements, warping the
count. And finally, since the neon bulb is
kind enough to glow for us at certain
segments of its nonlinear operation, we can
utilize it to indicate visually when shifting
OcCcurs.

The Circuit

The schematic for the three-stage oscil-
lating ring counter with indicating shift
register that resulted from my experimenta-
tion is shown around here somewhere. A
simple line-operated half wave rectified
power supply is included for simplicity and
ease of operation. R1 is a current-limiting
resistor to prevent damage to the NE-2s and

to help make the counter balance less
critical.

200 PIvV
B 4

75 mA

T C—) | e
- ~T~0.1 yF
e 200V

Ri
IM

Fig. 1. Schematic diagram of the TSORC/ISR.

C1 1s included to slow the circuit shifting
to a reasonable rate and to help, or at least
to try to help, prevent the circuit from
running away as it oscillates in and out of
bdlance.

Match the three remaining 1 meg resistors
fairly closely. I got away with using 5%
off-the-shelf units. The lamps should be
matched and mounted adjacent to one
another, with the six electrodes aligned.
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Fig. 2. All components were mounted on one side
of a small (1%" x 134"") piece of perf board. All
wiring was done on the bare side of the board,
using sleeving where needed.

The simplest test of the circuit is to
assemble it and attempt operation at room

temperature under normal lighting and radia-
tion conditions. A properly-operating unit
will flash 1in a Seqguence of
2-1-2-1-2-3-2-1-2-1-2-3.

Once the correct pattern has been estab-
lished, age the unit by allowing it to operate
unattended for about thirty hours. During
this time, the kids will get a big kick out of
watching the lights blink.

After aging, the unit is ready to function
as a eutectic digital-human interface device,
not dissimilar to Spock’s Tricorder on the
fictional program Star Trek. Readout is by
means of variation in the basic flash pattern.

The TSORC/ISR, despite its tremendous
versatility, has no capability for memory, as
do its big second counsins at IBM. Although
I have explained its operation rather fully, I
have not dealt with the problem of program-
ming the unit. If I receive enough requests, I
will include a short article on the program-

ming of the TSORC/ISR in a subsequent
issue,

. . .Weinstein
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FREQUENCY

Bill Hoisington K1CLL
Farover Farm
Peterborough NH 03458

MULTIPLICATION THE

CASY WAY

Multiplying to 2m with transistors is easy if you take the correct precautions.

This article is not only a construction
article but also explains some of the
things that can happen when you set out to
build a frequency multiplier from scratch.
You might say multipliers are easy be-
cause you don’t have to worry about feed-
back when the input is on a different
frequency than the output. True enough,
but that’s not all the story. Let me quote
from RCA’s Transistor Manual SC-14 the
chapter on frequency multiplication:
“Various types of instabilities can occur in
transistor frequency multiplier circuits, in-
cluding low-frequency resonances, para-
metric oscillations, hysteresis and high fre-
quency resonances.”” Hysteresis refers to
discontinuous mode jumps when either the
input power, frequency, or both, is increased
or decreased. And, “The transistor may
behave as a locked oscillator on the funda-
mental frequency.” Further, on VHF or
wide-band circuits, ““Unless the builder has
had considerable experience with these types
of circuits, he should not undertake the
construction of such items.” That’s all very
well and true to an extent, but it is the same
old story; how are you ever going to get that
experience if you don’t make a start? So

e

RF IN

)

Fig. 1. Schematic of “trouble’’ circuit. (Do not
build.)
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here is some help. After half a century in
radio I am still learning every day (pretty
poor day when you don’t) and this is what
've already learned this year about frequen-
cy multipliers:

The project calls for high gain because
vou’re out for power while multiplying. It is
always pleasant if you can get it. The more
power you have in each stage, the less liable
you are to have reaction or feedback into
that stage from the final output stage. This is
very important when you try for power like
25W, and some people are already working

on S00W output power on Two!
A two-stage IC FM modulated, low-power

source was used to drive the input on 24.5
MHz. This oscillator’s output was kept low
for stability -purposes, which didn’t make
things any easier to start with, but it is now
working very well. The whole project de-
livers some 1—1.25W output on 147 MHz
with good, smooth and easy tuning — no

jumps or other troubles.
Figure 1 shows the complete multiplier

circuit first as a guide, because in the past
some readers have built a wrong circuit that
was illustrated to show what nor to do.
Figure 1 is one of these. Troubles which
occurred during design work are thus shown
in Fig. 1. Do not build this circuit! The first
thing I did was to use the wrong transistor. |
have several new, ‘‘hot’ types, so of course
in they went! You need high gain — go
ahead! Trouble and plenty of it showed up
right away. Now this is a perfectly good
circuit and can be found in most manuals.
But, a fantastic set of unwanted spurious
oscillations showed up which clobbered the
oscillator drive, and Q1 took off on its own,




even with the drive removed. After fighting
it for a day or so, putting in a trimmer for
Cl and changing transistors, it was better,
but finally I found the cause: The lower half
of L1 (in Fig. 1) from the tap to the cold
end resonated beautifully and maddeningly
with Cl1 and the base of QI, producing a
base-tuned collector oscillator on 147 MHz.
This is not a good circuit even when used
intentionally.

The Cure

This also 1s not a ““‘new’ circuit, the idea
being to show when to use one or the other
in order to do the right thing the first time.
At 73 we try to help, because in our society
today there just isn’t all that time available,
and this little story can save you some of
that precious time. Putting a large capacitor,
C3, from ground to base is the solution.
Then the base of Q1 does not resonate on
147 MHz, and C3 also acts as a low pass
filter unit to stop oscillation at 147 MHz.
The incoming 24.5 MHz is resonated by LI
anfg C2, now referring to Fig. 2, the correct
schematic, with the ratio of C2 and C3
dropping the impedance down to match the
base of Q1. C3b is added to C3 for this
purpose. You will find the tuning with C2
and the matching with C3 to be very
smooth. Q1 is a 3866 which is always a good
multiplier and does a good job up to 450
MHz. In this case it is used as a tripler to
73.5 MHz. I can assure you that it or the
Motorola equivalent (for medium power
usage), the HEP 75, will always do a good

+12 +12

job of multiplying for you — all the way to
450 MHz. The collector of QI is connected
to the top of L1, which is tuned to 73.5
MHz by C4, with C5 matching into the base
of Q2 in the same manner as the input to
1.

An rf choke coil is added to the base of
Q2 to keep the gain up. No plus voltage was
needed on the base as there is plenty of drive
from Q1. Always check this to be sure. No
emitter resistor was needed either. Be sure to
check this, too! 1 always have a lot of
external pots lying around, 500, 5,000 and
50K, and lots of clip leads for them. Very
useful. Q2’s collector output is tapped down
on L3, as these 3866’s have a low collector
impedance when being pushed for output,
which 1s what we are doing here. The
output, tuned to 147 MHz by C6 and L3, is
also tapped down on L3 and matched to the
cable by C7. There is about 200 mW of rf
here, which lights a No. 48 bulb nicely. You
will find the circuit as shown 1n Fig. 2 is very
smooth in tuning and reliable, and will
handle 1 or 2 MHz without retuning.

The 1W Amplfier

With 1W you can begin to talk through
several repeaters in your area, so we put a
little time in on an amplifier for this
purpose. Figure 3 shows this unit with a
2N5913 RCA transistor, one of their newer
and livelier devices designed for this work. A
cable input is shown, but this may be
eliminated along with either C7 of Fig. 1 or
C1 of Fig. 1, as the two series capacitors are

of |
3-40 pF Le

Jli 4-25 pF

N
RF INPUT / | /)'i’

245 MHz |
LOW POWER |

>_I_

HEP 7

6 3866
4 HE——
C5 c6 C7 | X
7-100 pF I-12 pF 10-180 pF |
® ——
RFC
Ke] _l.oi _jol
[~ T~ T~
470
@ 5 &

/;7. S i

Fig. 2. Schematic of the 25 to 147 MHz multiplier.
L1 — 20 turns No. 26 on 0.5 cm diameter form,
length 1 cm. tap at center; L2 — 8 turns No. 22 on

70

—e- %
form 0.8 ecm diameter, winding is 0.8 c¢m long;

RFC — 25 turns on form 0.5 cm diameter, 1.8 cm
lonag.
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mI.EUMMUNICATI[]NS
HAL 1D- 1 FIEPEATEFI IDENTIFIEFI

Circuit board wired & tested . ... $75.00
With rack w/cabinet . . . ... ... 8115.00

TTL logic. Power line frequency counter for 3
minute or less timing and control. Easily re-
programmable diode ROM uses only 27 diodes
(depending on call) to send DE ““any call’’. Low
impedance audio with volume and tone control.
All circuitry. including PS on small G10 glass PC
board. Write for full details. HAL COMMUNI-
CATIONS, Box 365L, Urbana IL 61801

=Center «Electronic World

VHF PRE-AMP

100 to 160 MHz

25 db gain

2.5 db noise figure

50 ohm input and
output impedance 30 db gain

Price $29.95 Price §59.50

Q-TRONICS

VHF CONVERTER
100 to 160 MH:z
2.5 db noise figure
50 ohm input impedance
Better than .1 uv sensitivity

FREQ. PRESCALER

Up to 250 MHz
Available assembled, or
EKit form

Price $96.50 assembled
$69.50 kit

310-B So. Meadow Lane
Golden Valley, Minn, 55418

HOT CARRIER DIDDES: HP2B00..5 90.12/510.00 Matched by HAL ... 4/54.2%
ZENERS: TNAT729(3.6v), TNST33(5. 1v), INATIGI6.2v), 1”1?3313.1&‘!_‘
INAT39(9. 1w), INGTAZ2( 2}, INETA2 {1 2%}, T wall. ... ... 5 .15

=

LINEARICS: 709N ... 76 709L 710N 4501 10 {0 1 SR S51.50
MC1426G S375 MC1496G.. 5325 MC15806 S560
DIGITAL ICS: F.L923..S 80 MCT67P.__ S330 MCT23P.__._.S 95
MRTL: MC7BBP... 5130 MC8BOP....... 83.50 MCBSOP............ S2.00
MLT24P, MCT25P. MCTBIP, RA OO -
MCT71P _.S175 MC920P . . S330 MCO760P ... $545
DIPTTL TA00. 74071, 7402, 7410, TA2D0, 7430, TN ... oot i s kb -
1404 7405 S 60 7441, 7495, 7496 s3oo 72 ... S228
MY 375 FRTE FRTR v it §1.06 s ........5240
1486 . S115 7490, 7492 7493 T S200  J121 8140
FETS 40673 MOSFET. _ S1.60 WFIDZ i3 9 — ZNIEN, .5
TORODIDS Indiana General CF102 OB, CF102.01, CF101-02. . -5 .50

FERROX CUBE FER HITE EEAI]S 'I[I.l'EI 25
10.1CS, 16-0IP .5 .70

CFi102.03 ...... 51.25
CINCH IC SOCKETS: B.ICS5 140/P._.5 60

MANY OTHER DEVICES AND COMPDNENTS IN STOCK WRITE FOR CATALOG

HAL COMMUNICATIONS
Box 365L, Urbana IL 61801 @ 217-359-7373

[ WANTED — HAM

With General Class License or better to manage
amateur radio  gQosume to:

department. C. J. Harrison
Tﬂ bphc;ne ;ﬁ: E Hatry Electronics
i 500 Ledyard Street
Y Hartford, Connecticut 06114

mxé,, IBY MTST agveTic .f-%

%tw na Thea] g“
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Fig. 3. 2 meter FM amplifier that will deliver 1W output. L1 — 5 turns No. 20, 0.8 cm diameter, 2 cm
long. Input tap at 1% turns from low end; L1 — same as L1 with collector tap at 1}z turns and output
tap at 2 turns from the low end; RFC — 25 turns No. 30, on phenolic form, 0.5 cm O.D., 1.8 cm long.

not needed together. The base of QI in Fig.
3 is treated in the same way as the multi-
plier, and responds equally well — C2 and C3
being the impedance matching network.
While not critical, the best power output is
obtained at the correct tap. I used a No. 40
lamp for a 1W load through C5, and this can
be lit to about 1.25W brilliancy with every-
thing working right. Even though the
2N5913 is a pretty hot item, when loaded it

OCTOBER 1973

handles well without self-oscillation and
does a great job.

Conclusion

So here is a good straightforward project
which is very handy to have around. I use it
for transmitting exactly 600 kHz lower than
the receiver in combination with a 10.1 MHz
crystal. But that is another story . ..

KICLL
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INTERNATIONAL ELECTRONICS UNLIMITED

TTL 7430
7400 25 7432
7401 25 7437
7402 25 7440
7403 25 7441
7404 29 7442
7405 27 7443
7406 55 7444
7408 .29 7445
7409 29 7446
7410 .25 7447
7411 35 7448
7413 95 7450
7420 25 7451
7423 37 7453
7425 .39 7460

10% OFF — ANY ITEM —

25
30
.50
25
1.25
1.15
1.25
1.30
125
1.45
1.45
1.50
il
32
DL
30

FIRST TIME OFFERED
9601 Retriggerable one shot

movin

4

X ¥

ANY QUANTITY

Linears
LM300 Pos V reg

(super 723 V)TOGS $ 95ea
LM301 Hi performance ampl TOS 45 ea
LM302 Voltage follower TO5 95 ea
LM304 Neg Volt requlator TOB 1.25 ea
LM305 Pos Volt regulator TOS 1.25 ea
LM307 Op Amp (super 741) TO5 45 ea
LM308 Micro power Op Amp TOS 1.25 ea
LM309K 5V 1A power supply

reg TO3 1.95 ea
LM308H 5V regulator TOb 1.25 e

| LM310 Volt follower Op Amp TO5 145 ea

LM311 Hi perf voltcomp TOS 1.25 ea
LM320 5.2V Neg requlator TO3 1.95 ea
LM320 -12V Neg regulator TO3 1.95 ea
LM320 -15V Neg regulator TO3 1.95 ea
LM380 2 watt audio amplifier Dip 1.75ea
LM3900 Quad Amplifier Dip 50 ea
LM709 Op Amp TOS or Dip .29 ea
LM723 Volt reg. Dip 75 ea
LM741 Comp Op Amp TO5-Dip

10/53.95 45 ea
LM747 Dual 741 Op Amp Dip

4/$3.50 .95 ea
Phase Locked Loops
NE565 Phase locked loop dip $2.95 ea

NES66 Function Gen TOS5-mini dip

2.95 es

NEBG7 PLL/Tone Gen TOS-mini dip 2.95ea

e e T S T — el e Y

Memories — Are Made Of —
1101 256 Bit Ram Mos (2501)
1103 1024 Bit Ram Mos
7489 64 Bit Ram TTL
8223 Programable Rom

Data Included with Memories

298 ea
7.95 ea
3.25 ea

6.95 ea

LED

MWV 10B Visible red SUPER SPECIAL
25 ea or 5/1.00

7470 b0
7473 55
7474 Role]
7475 95
7476 .55
7483 1.25
7485 1.20
7486 fotel
7489 3.25
7490 1.25
7492 1.05
7493 1.05
7494 1.10
7495 1105
7496 1.05
74121 55
$1.15 ea

/e

MV 50 type red emitting
MV 5020 type Large red
ME4 Infrared TO18
MAN 1 The Original
MAN 3 type
MAN 4 type

Data-Lite 707 (MAN 1 repl)

Opto Isolators

MCA 2-30 Darlington

MCD 2 Diodes
MCT 2 Transistor

24123 115 8000 Series
74145 125 8091 69
74151 1.05 8092 .69
74153  1.45 8003 69
74154 1.75 8094 B9
74155 1.35 8095 69
74157 1.50 2193 e
74161 1.65 :
74164 295 8214 1.95
74165 295 8280 95
74175 295 8520 1.45
74181 4 50 8551 1.95
74192 1.65 2310 ‘9%
74193 1.65
74194 165 8812 1.25
75195 1.15 8831 1.95
8836 1.25
Low Power Devices
74100 40 74L72 .60
74L02 40 74L73 .80
74L04 40 74L74 .80
74L10 40 74L78 .80
74116 40 74L85 1.25
74L.20 40 74L86 95
74130 40 74L90 1.75
741 .42 80 74L93 1.75
74L51 40 74L95 1.75
74L71 60 74L164 295
.25 ea Calculator Chips

35 eaor 3/1.00

69 ea
4.25 ea

195 ea. 3 or more 1.49 ea
2.75ea, 3 or more 2.50 ea

5001 LSI (40 pin) Add, subtract, multiply &
divide 12 digit
Data supplied with chip 6.95 ea
Data only-Refundable w/purchase 1.00 ea
5002 LSI Similar to 5001 except designed for
battery power

4.25 ea Data supplied with chip 8.95 ea

Data only-Refundable w/purchase 1,00 ea

5005 LSI (28 pin) Full four function mem-

95 ea ory. 12 digit display anc calc.7 segment
1.95 ea multiplexed output

1.45 ea Data supplied with chip 10.895 ea

MOS Shift Registers — Limvted quantities

2506 Dual 100 bit dyn. shift reg. (mini)
2509 Tristate dual 50 bit st. shift reg.
2510 Tristate dual 100 bit st. shift req.
2511 Tristate dual 200 bit st. shift req,

2518 Hex 32 bit static shift reg.

.30 ea
.30 ea
30 ea
30 ea
.30 ea

2519 Hex 40 bit static shift 2519 Hex 40 bit static
shift req.

2521 Dual 128 bit shift reg. (mini)
2522 Dual 132 bit shift reg. (mini)

2524 512 bit recirc. dyn. shift reg. (mini)
25256 1024 bit recirc. dyn. shift reg. (mini)
2527 Dual 256 bit static shift reg. (mini)
Assortment of any 2500 MOS items

Data only-Refundable w/purchase 1.00 ea

Digital Clock . . . on a Chip

MM5311 (28 pin) Any readout. 6 digit BCD,
with spec sheet 11.95 ea
MM5312 (24 pin) Any readout. 4 digit 1pps
BCD, with spec sheet
MMBE314 (24 pin)LED:-Incandescent readout
6 digit with spec sheet 10.95ea

30ea MMS5316 (40 pin) Normal alarm, snooze
30ea alarm, sleep timer 12 or 24 hour operation,
30 ea withspecsheet 15.95 ea
30 ea
30 ea
4??33 Grgb Bag Specials
15 Assorted DT Ls (dip) 1.00/bag
15 Assorted TTLs {dips) 1.00/bag

NOTE: 2500 series MOS shift registers are factory
seconds & have not been re-screened.

NOTE: Factory seconds, not tested.

Satisfaction guaranteed. All items except as noted are fully tested. Minimum order $5.00 prepaid in
US and Canada. California residents add sales tax. Orders filled within 3 days after receipt. Please add
$.50 per spec sheet for items priced at less than $1.00 each.

INTERNATIONAL ELECTRONICS
UNLIMITED

P.O. BOX 1708 S
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Would you believe that there are some of us who remember when 73
Magazine was only 37¢ a copy? (How time does fly!)

At the present time our subscriptions are increasing over 1,000 per
month and we're beginning to realize that 1973 is our year (obviously).

In order to further accelerate this trend, we're rolling back the
calendar . . . yes, back to 1960 ... and 37¢ a copy. We realize that we
cannot get rich this way, but who cares when you can make so many
subscribers happy!

Now...for a Ilimited time only... (untii we regain our
senses) . . . you can subscribe to 73 for only 37¢ a copy on a 3-year
subscription. That’s only $13.32 for 3 years.

Subscribe NOW and have it end in '76. That's the spirit!

AMATEUR RADIO

1S more fun with

73

The regular newsstand cost for 3 years is
$36.00—subscribe Now and save $22.68.

T T T I I I O T T T . I T B N . TR IR I ]

New Subscription Order Form 10-73
(] Renewal or extension 73 Magazine
Peterborough NH 03458 USA
D 3 yrs, $13.32 I:I 1yr, $6
Name Call
Address
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Fascinating World of Radio Communications
Novice Class Study GUINAe o« il oo s STl i o 5 et Reruils
General Class STHAY GUIHR - o il s 5 o s o i abucalglinie sta o Ahors jo sls=s fes
Advanced/'Class STUAY GUITE. ¢ . s s s cioiis Sieiels te s 4 Wiske s o syletsls
Extra Class Study Guide, reduced price . ........ccovumesvononn
VHF Projects for Amateur & Experimenter ...................
VEFE Antenna Hahdbo ol rim d i alsiaeds 115 5 i Inkwobbe: ool s tabbs = e s o b
Hoxw'to'Use FN: an InErotUCTION 1 <t ie bor s v itiat miate: o o s R e T T4
FM Repeater Atlas, worldwide w/maps . .........c.coveeuunn...

*EM Repeater CircUlts Manualiis ' s s doe v il fvionels o 623 ozeis ars goss by s
*Digital Control of Repeaters, NBW .. .. ccivessnosvmnnisosan:

*SSTV Handbook, new, only slow scan avail.

*Hardbound versions available @ $2.00 more. All items postpaid.

RTTY Handbook. radio teletyDe A 1O £ . v s ciles 55 o'a e o5 s & aisinin
ATV Anthology: tastiscan VHE TV Gl oos s b dnbia i i sl D il

Diode Circtits Hanabook,; (GalOTe: 550 LIl « w wieisy sl € o fa taein 2 s haa nseniedsy
13 TransiStor Circ Uit s allUSe Uil s 40 s B A et e o e oo o v o R RS e, e
TranSistor P rolects ST . iy 2kt de e & s rlals @ coviuiord shekon -yt sris

Solid SEAE Projeets: /. o tidia o i snd ha s & s (e Rt e s ey I

[ PLOIBCYS Li . 3 5 2 2 arsiie s sl m i esl o s Tt S RTE SATA S

108:Q & A, transmitiing: réCeiving, ant. - hi ol i ol & o 8 Siieis $2.00
TV - Haridbo ol iy SRR eI o s S0 ey (o o 5 atyhit it il o ot T e 3 10 $1.50
Coax Handbook:; cables & CONMNBTIONS |« «is < e srain oo s o sher s e n o $3.00
B3 L Ty VR ooy ) T 438 1) @ et i el St RER SN SV S e R e TS $3.00
World DX Map, walksize; FoOME: o mds, o d ik Loty o's s o b idhics o5 wi $2.00
Custom DX Bearing Charts, beam headings ................... $4.00
S Mans, Tor WAS et {d sa)i 4 sl St Uk e (i o aiie patsgale s $1.00
Call Sigri.Badges, for lapel, black ot red . - i ons s s lanaa as $1.00
Magnetic CallilSians, TOraUos & o is aiiniss < « a/s elnsielets it o smilig b $4.00
73 Magazine Binders, beautifulired ..o i oslaiaibile s sl aloin g $5.00
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(2) AC POWER SUPPLY

GTX-2

30 WATTS OUTPUT

Genave

GTX-200

30 WATTS OUTPUT

2 meter FM Transceiver 100 channel ecombinations: features independent selection

(1) GTX-2 (built-in DC PS) and 94/94 ......... 249.95 of transmit and receive frequencies, and switch for pre-
b b e i AT DI = L L selected pairing.

(3) 2 Extra crystals your choice (stock list) ..... . $12.00 (1) GTX-200 (built-in DC PS) & 094/94 ........$250.95

REGULAR $311.90 (2) AC POWER SUPPLY ...... iih e s e e S

OUR SPECIAL PACKAGE PRICE! $249.95 (3) 2 Extra xtals your choica (stock list) ........ $12.00

REGULAR 5321.90
OUR SPECIAL PACKAGE PRICE! $259.95

GTX-10 o o -
MADE L
10 watts output
Simple conversion .
to 30 watts output
LR T :.2"‘. * 1.-'.-'1 R 2
(1) GTX-10 (builtsin DC S) & 94/94 .......... $199.95 : )
(2)-AC TBOWEH " SUPPLE oo e e $34.95 W) B
(3) 2 Extra xtals your choice (stock list) ........ $12.00 _
REGUAR $246.90 et
OUR SPECIAL PACKAGE PRICE! $199.95
I’lease add $10.00 Substituting HAMIPAK for AC on GTX-
10 Package. With HAMPAK & AC .....0000.....%229.00
CLEGG FM-27Bs
HAMPAK (Reg. $479.95), with Clegg AC (Reg. $559)
Write for special deal!
Battery pack for GTX-10 portable operation. Uses 10 D ' "
cells (not im*lu:!et]}- (Includes portable antenna, carryving HEQ%HEY, Mldlﬂnd, Glﬂd.dlﬂg 25' SBE' Etﬂ.,
R P e T e N Gl $39.95 also in stock. Please write for quote
[ 10 cvhanpvels in GTX-2 & GTX-10 with 146.94/146.94 included.
* FLASH ®* FLASH * FLASH * Three pole low pass filler on both transmit and receive, 1 watt
IooK at what you get for NO REI’EAT-NO EXTRA low power position. Provision for tone encoder. Simple internal
CHARGE, The GTX-2 and GTX-200 now have a super- strapping provision allows multi-channel use of any crystal in
sensitive Dual-Gate Mos et pre-amplifier BUILT IN GTX-2 and GTX-10. Microphone and mobile moutiting bracket
the I‘E't:Ei’iFlfl'_ front end for superb, less than .25 mi- supplied., G=10 GLASS BOARDS, PProfessional level construction
crovolt sensitivity, THE BEST receiver now even better! by distinguished Avionies Mfg, — General Aviation Eleetronics,
el ms S Ine. The finest amateur IFM  trapsceiver available at any price,
Size: b x % x 236, Weight 5 1bs. Current Drain: Receive: .09

30 WATTS OUTPUT. ALL SOLID STATE (no tubes). dinps, Transmit: High 5.0 amps, Low: 1.7 amps, Made in TT.8 A,

TRUE FM (not Phase modulation) for superb audio quality.

Reg. Our Price

GL ADDING

Reg. Our Price

Tladding 35 w/xtals 34/76, 94/94 199.00 159.00 T-699, brand new, warranty
64 /64, 22/82, 28/88, and 16T

s/ orre

SERVICE MANUALS
CX7-CX7A $29-Ppd.

ALPHA GONSET
Alpha-70 PA-70V vapor cooled linear, 1,275.00 895.00 &m Comm IV 119.00 &9.00
brand new cond. HALLICHAFTEHE
AMECOD EX-117 revr latest wiprod. dect. 129.00 59.00
TX 626 & 2 meter xmitter wi621 VFO, 149.00 95.00 SR 150 xcvr w/AC spk 350.00 249 00
Dow Relay - SX-146 revr, R-50 spk, HA-19 cal, 195.00 169.00
TE-E626 & 2 meter ximtier 99.00 69.00 i s ceives w/HT-46)
BIRD SH-4 2A 2m sxcr, new cond, wi2 xtals 149.00 119.00
43 wattmeters (new! limited guantity 895.00 SR-46A Bm xcvr new cond. wi4 xtals 109.00 B9.00
COL LINS HA-266 & 2VFED 39.00 2900
B75-1 VHF comv. 595 00 495,00
K WM-1 xeve w/B16F-1 AC and 312 B-3 49500 395.00 HEATH
{3ame as 3128-4, paich, SWR, erc.} H X-10 Maraude: 180 wartt SSB-AM xmitter 189.00 119.00
latest, new cond. HW-16 CWxcw, 30, 40,15 o000 Toul
CLEGG HG-10 VFO 80-2 meters 33.00 29.00
99-er Bm xcvr working, as is 59.00 29.00 gg. 1104 6m SSB xcvr w/SB-500 2m trans- 439.00 3729.00
Thor 6 xcvr w/AC mod 165.00 99.00 verter & HP-23A/AC like new, checked
FM 2TA FM xcvi, like new 339.00 289.00 by Heath
DRAKE SB- 500 2m transverter 129.00 B89.00
78 rcvr, 2BO 'O’ muli/spk 210,00 179.00 Hp.j @ mult wibuilt in AC ps. 10,00
T4, revr, 2A0 70 multispk andca) 188.00 148.00 g5p A.300-3 6m Conv. .00
M N-2000 matching network 159.00 139.00 KNI GHT/ALLIED
T4X B wicustom AC/spk by Drake, 488.00 389.00 TR 108 15 watt 2m xcvr w/AC, DC. mic, §9.00 79.00
new cond, in carfon like new
SW4A gea. cov. revr ., new cond 229.00 199.00 F-I-lﬂﬂmham revr, BO-10 « WWV . 1 KC. 199.00 149 00
GALAXY ey O
FM-210/wAC 210 amp, & xtals, mic. 189.00 125.00 MAGNUM
Magnum B RF speech processor for Kemwood 13995 99 00

REGENCY, (LEGG, SBE, INOUE,

NO ONE ANYWHERE BEATS OUR DEAL!
AMATEUR-WHOLESALE ELECTRONICS
8817 S. W. 129 Terrace-Miami, FL 33156

Reg. Our Prica
NA TIONAL

NCX-5 conv. 1o MK-2 w/NCX-A AC/spk, 429.00 326.00
100Kc cal.

ME- 155 revr 119.00 89.00

NCX-5 MK Il wiNCX-A AC/spk, 100K cal. 450.00 379.00

SWARN

SW-240 w/ 1178 AC/ps brand new cond, 22900 179.00

250C 6m xcvr w/117XC AC/spk, VOX, 430.00 3B89.00

M 5-1 noese silencer, new cond.

1 17X basic AC B5 00 3900
TP L/ TEMPD
502 B-16/35-56 watt cutput 2m amp, new 105.00 75.04
5028 1-3/45.50 walt outpul 2m amp, new 130,00 99.00
LW 1500 Dummy 1Da0 wnrimser oy 11an  79.00
TC-102 24 hr. Digital clock, new 89.00 59.00
TEST EﬂUIF‘MEN_'_I'
Eico 378 Lab audho gen., lke new 89.00 39.00
Clemmons SB-B3IB 4ig. gen. ke new 29500 225.00
RCA WV-88C Senior VTVM, new 99.00 59.00
Heath IOW-102 solid state scope, new 189.00 129,00
Winslow megohm meter imegger! 150.00 69.00
LEADER write for prices
B L K write for prices

68900 529:00

MiIDA, 6854 4% digit digital auno-
ran gung- multrmeter, new
Mil DA =5108 10Hz 10 550MHz freq

COuUmier, neyvs

MIIDA precision calculators

850.00 725 .00

89.00 = UP

HLADDING, MIIDA, CUSH
Y-

! "RAPT, DATA ENG., ), AVER SWAN (KLM),
COMINGSRURNHI L Sehaye Toueiebons s, Stelnge TN SAYOR. B LEADER. RENWOOD, TEMDO, TEN
ltepeater and MITCUH MORE. TIC., DX ENG.. MINI PRODUCTS., SWAN. MIDLAND, ET(.,

IN STOCK—PLEASE WRITE FOR QUOTE,

/By

Telephone — days (305) 233-3631 — night and weekends — (305) 666-1347

We carefully and
answering service.

OCTOBER 1973

professionally

service everything we sell

An emplovee always answers our night and weekend phone—not an

75




S s31‘? _
= A\
Stop GTX-10 519995

Wasting Time
looking for a good deal ' /i

Geta
good deal more at
LOU GOLDSTEIN - K4LAN G
P.0. BOX 3561

PENSACOLA, FLA.

32506 =Ry

Florida’s newest and
fastest growing dealer.

Icom 230 “If I don’t have it,
1 you don’t need it.”
szl A post card brings
B results — write me
your needs.
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AND REGULATIONS,
PART 97 (V)

CONTENTS THIS MONTH

Subpart D—Operating Requirements and
Procedures
GENERAL

Sec.
97.77 Practice to be observed by all licensees,
97.79 Control operator requirements,
97.81 Authorized apparatus.
O97.83 Availability of operator license.
O7.85  Availability of station license.

97.87 Station identification.
97.89 Points of communiecations.
9791 One-way communications.
97.93 Modulation of carrier.

SUBPART D—OPERATING REQUIREMENTS
AND PROCEDURES

GENERAL
§97.77 Practice to be observed by all licensees,

In all respects not specifically covered by these regu-
lations each amateur station shall be operated in ac-
cordance with good engineering 'and good amateur
practice.

8 97.79 Control operator requirements.

(a) The licensee of an amateur station shall be
responsible for its proper operation.

(b) Every station when in operation shall have a
control operator at an authorized control point. The
control operator may be the station licensee or an-
other amateur radio operator designated by the licen-
see, Each control operator shall also be responsible for
the proper operation of the station.

(¢) An amateur station may only be operated in the
manner and to the extent permitted by the operator
privileges authorized for the class of license held by
the control operator, but may exceed those of the sta-
tion licensee provided proper station identification

procedures are performed.
(d) The licensee of an amateur radio station may

permit any third party to participate in amateur radio
communication from his station, provided that a con-
trol operator is present and continuously monitors and
supervises the radio communication to insure coms-
pliance with the rules.

[§ 971.79 headnote and text revised eff. 10-17-12, and
(d) further revised eff. 12-1-72; VI(72)-1}

§97.81 Authorized apparatus.

An amateur station license authorizes the use under
control of the licensee of all transmitting apparatus

OCTOBER 1973

Continuing from last month the complete

text of the FOC Rules & Regulations
pertaining to the Amateur Radio Service.

at the fixed location specified in the station license
which is operated on any frequency, or frequencies
allocated to the amateur service, and in addition au-
thorizes the use, under control of the licensee, of
portable and mobile transmitting apparatus operated
at other locations.

8§ 97.83 Availability of operator license.

The original operator license of each operator shall
be kept in the personal possession of the operator while
operating an amateur station. When operating an
amateur station at a fixed location, however, the li-
cense may be posted in a conspicuous place in the room
occupied by the operator. The license shall be avail-
able for inspection by any authorized Government of-
ficial whenever the operator is operating an amateur
gtation and at other times upon request made by an
authorized representative of the Commission, except
when such license has been filed with application for
modification or renewal thereof, or has been mutilated,
lost or destroyed, and request has been made for a
duplicate license in accordance with § 97.57. No recog-
nition shall be accorded to any photocopy of an opera-
ter license: however, nothing in this section shall be
construed to prohibit the photocopying for other pur-
poses of any amateur radio operator license.

§97.85 Availability of station license.

The original license of each amateur station or a
photocopy thereof shall be posted in a conspicuous
place in the room occupied by the licensed operator
while the station is being operated at a fixed location
or shall be kept in his personal possession. When the
station is operated at other than a fixed location, the
original station license or a photocopy thereof shall
be kept in the personal possession of the station li-
censee (or a licensed representative) who shall be
vresent at the station while it is being operated as a
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GATEWAY
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS, MISSOURI 63130
(314) 427-6116

——

N\

Fig. A Fig. B

LED READOUTS
Fig. A MAN-1 Style with diffused segments for

improved visability $2.75
Fig. B MAN-1 Style $2.75

Giant 0.6 in. LED similar to

Fig. B $3.95

Single LED lamp, red or clear, please specify.
$.35 each, 3 for $1.00

IC SPECIALS

Stereo Amp. 2 watt per channel dual in-line
package w/data $2.00

| Clock Chip - National 56314 12/24 hr 4 or 6
digit 24 pin pkg w/data $12.95

22 Pin PC card socket 0.156 spacing $ .50
WE Touch Tone Pad 12 button new $19.50

5 MHz erystal miniature size w/wire leads $2.50

IC SOCKETS

14 pin solder $.50
16 pin solder $.55
24 pin wire wrap $1.20

28 pin wire wrap $1.30
BUY 10 & DEDUCT 10%

wire wrap $.55
wire wrap $.60

THUMBWHEEL SWITCHES

STANDARD SIZE - 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & compl. $4.00
End Plates (per pair) $1.45

MINIATURE SIZE - 0.312 x 1.3 x 1.3
10 position decimal $2.50
10. position BCD & comp!.$3.75
End Plates (per pair) $1.00
Divider plates $1.25

£5 Minimum Order. Visit us when in St. Louis.
Please include sufficient postage.
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portable or mobile station. The original station li-
cense shall be available for inspection by any author-
ized Government official at all times while the station
is being operated and at other times upon request
made by an authorized representative of the Commis-
gion, except when such license has been filed with
application for modification or renewal thereof, or has
been mutilated, lost, or destroyed, and request has
been made for.a duplicate license in accordance with
§ 97.57.

§97.87 Station identification.

(a) An amateur station shall be identified by the
transmission of its call sign at the beginning and end
of each single transmisgion or exchange of transmis-
sions and at intervals not to exceed 10 minutes during
any single transmission or exchange of transmissions
of more than 10 minutes duration. Additionally, at the
end of an exchange of telegraphy (other than tele-
printer) or telephony transmissions between amateur
stations, the call sign (or the generally accepted net-
work identifier) shall be given for the station, or for
at least one of the group of stations, with which com-
munication was established.

(b) When an amateur station is operated as a porta-
ble or mobile station, the operator shall give the follow-
ing additional identification at the end of each single
transmission or exchange of transmissions:

(1) When identifying by telegraphy, immediately
after the call sign, transmit the fraction-bar DN fol-
lowed by the number of the call sign area in which the
station is being operated.

(2) When identifying by telephony, immediately
after the call sign, transmit the word *“‘portable” or
“mobile”, as appropriate, followed by the number of
the call sign area in which the station is being operated.

(¢) When an amateur station is operated outside of
the 10 call sign areas prescribed in § 97.51(b) and out-
slde of the jurisdiction of a foreign government, the
operator shall give the following additional identifica-
tion at the end of each single transmission or exchange
of transmissions:

(1) When identifying by telegraphy, immediately
after the call sign, transmit the fraction-bar DN fol-
lowed by the designator R 1, R 2, or R 3, to show the
region (as defined by the International Radio Regula-
tions, Geneva, 1959) in- which the station is being
operated.

(2) When identifying by telephone, immediately
after the call gign, transmit the word “mobile” followed
by the designator Region 1, Region 2, or Region 3, to
show the region (as defined by the International Radio
Regulations, Geneva, 1959) in which the station is
being operated.

(d) Under conditions when the econtrol operator is
other than the station licensee, the station identifica-
tion shall be the assigned call sign for that station.
However, when a station is operated within the priwi-
lezes of the operator’s class of license but which exceeds
those of the station licensee, station identification shall
be made by following the station call sign with the
operator’s primary station call sign (i.e. WN4XYZ/
W4XX),

(e) A repeater station shall be identified by radio-
telephony or by radio telegraphy when in service at in-
tervals not to exceed 5 minutes at a level of modulation

sullicient to be intelligible throngh the repeated trans-
mission.

(f) A control station must be identified by its as-
gigned station call sgign unless its emissions contain
the eall sign identification of the remotely controlled
station.
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(g) An anxiliary link station must be identified by
Its assigned station call sign unless its emissions con-
tain the cull sign of its associated station.

{(h) The identification required by paragraphs (a),
(b), (¢), (d), (e), (f), and (g) of this section shall
be given on each frequency being utilized for trans-
mlssion and shall be transmitted either by telegraphy
using the International Morse code, or by telephony,
using the Finglish lanruage. If by an automatic device
only used for identification by telegraphy, the code
fpeed shall not exceed 20 words per minute. The use
of a national or internationally recognized standard
phonetie alphabet as an aid for correct telephone iden-
tification is enconraged.

[897.87(d) amended and rcdes. as (h) and new (d),
(e), (1), and (g) added eff. 10-17-72; VI(72)-1]

89789 Points of communications.

(a) Amateur stations may communicate with:

(1) Other amateur stations, excepting those pro-
hibited by Appendix 2.

(2) Stations in other services licensed by the Com-
mission and with 1.8, Government stations for eivil
defense purposes in accordance with Subpart F of this
part, in emergencies and, on a temporary basis, for test
purposes,

(3) Any station which is authorized by the Commis-
sion to communicate with amateur stations.

(b) Amnateur stations may be used for transmitting
signals, or communications, or energy, to receiving ap-
paratus for the measurement of emissions, temporary
observation of transmission phenomena, radio control
of remote objects, and similar experimental purposes
and for the purposes set forth in § 97.91.

(c) Notwithstanding the provisions of paragraph
(a), no more than two repenter stations may operate
in tandem, L.e., one repeating the transmissions of the
other, excepting emergency operntions provided for in
§ 97.107 or brief periods to conduct emergency pre-
paredness tests.

(d) Control stations and auxilinry link stations may
not be used to communicate with any other station than
those shown in the system network dingram.

[§ 97.89 amended eff. 10-17-72; VI(72)-1]

§97.91 One-way communications.

In addition to the experimental one-way transmis-
slon permitted by § 97.89, the following kinds of one-
way communications, addressed to amateur stations,
are authorized and will not be construed as broadcast-
ing: (a) Emergency communications, including bona-
fide emergency drill practice transmissions; (b) In-
formation bulletins consisting solely of subject matter
having direct interest to the amateur radio service
as such; (c¢) Round-table discussions or net-type op-
erations where more than two amateur stations are
in communication, each station taking a turn at trans-
mitting to other station(s) of the group: and (d)
Code practice transmissions intended for persons
learning or improving proficiency in the International
Morse Code,

§97.93 Modulation of carrier.

Kxcept for brief tests or adjustments, an amateur
radiotelephone station shall not emit a carrier wave
on frequencies below 51 megahertz unless modualated
for the purpose of communication. Single audiofre-
quency tones may be transmitted for test purposes of
short duration for the development and perfection of
amateur radio telephone equipment.

(Continued next month.)
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At Last .
Repeater Sophistication

B-HERE .o

Now at a realistic price you can have
“Touch-Tone” command functions,
autopatch, and control. It’s the Signal
Systems Decoder.

MODEL TTD-1
12/16 BUTTON DECODER

Board $10.00

Kit: 12 button $77.00
16 button $88.00

Wired: 12 button $85.00

16 Button $98.00

THE IDENTIFIER

TO END ALL IDENTIFIERS
ROM-2 Repeater-ldentifier (CW-RTTY)

| -
mnap

Board 800 Option |
Kit 25.00 $30.00
Wired 29.00 $35.00

Here is the greatest buy on an identifi-
er you'll ever find.

Look for product review write-ups on
these and other exciting new products
from . . icaRo |

HaMK AMERICAFR

e :
30%®  2°°® siGNAL sYsTEMS
eoee eoeee 2650 Durango Dr.

® e Colorado Springs,
esee eeee CO 80910
Phone toll fre_g 800-525-5890
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IF YOU REALLY WANT THE BEST,
YOU'LL JUST HAVE TO ACCEPT THE FACT
THAT IT'S GOING TO COST YOU A LITTLE LESS

It's the little things that
make a GTX the value it is:

e Operation over the entire 2-meter band
(including MARS and CAP frequencies)

without tuning GTx_zoo $269.95*
- - (30 tt tput :
e No automatic shutdown on SWR bridge. nnm..w aups t: . 1%3 channel

: y : s UP
Operate with mismatched antenna with- combinations)

out damage, due to balanced emitter out-
put transistors

® | owest AM detection level of any com-
parable unit (including many commercial

rigs)
e Power: the GTX-2 and GTX-200 boast GTX-2 $259-95
30 watts nom. output (30 watts output power,
nom., accommodates 10
channels)

e Lightweight: manufactured to aviation
industry standards

® High-sensitivity receiver pre-amp in-
cluded as standard (GTX-2 and GTX-

200)
- g95*
e 4" phone jack included as standard GTX-10 $209.
(GTX-2 and GTX-200) Llc?m.,watgf:cuﬂ}tlr;pnlgate@uwﬁrﬁ
channels)

# Includes 146.94 MHz.
it Add'l. crystals $6.50 ea.

_______ Don’'t Let An Honest Price Scare You Away—
See Your Amateur Dealer Today!

General Aviation Electronics, Inc., 4141 Kingman Drive, Indianapolis, Indiana 46226 — Area 317 - 546-1111
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NEW.

$49.95 %

® 0 0 © Wired and Tested
e T-2WATTSIN e 12—-14 VOLTS
1S WATTS PLUS OUT NEGATIVE GROUND
e SOLID STATE e LESS THAN 1DB
SWITCHING LOSS ON RECEIVE

VH : ‘EHANMTGINEERlNG

1-_3 P'i r.i "fl_ 13.3:—. 5
IC ' nha e LI

c VT il
. = i " .

PA-1501 H

Only 27 x 2" x 6"

$39.95 complete kit

Also available:

e RX-50C 30-60 MHz receiver kit w/crystal filter . . .. .......... $59.95
o RX-144/220/A 21220 receiver Kit . ol f e o it v b st e DT, 59.95
e RX-144/220F 2/220 receiver kit w/ceramic filter ............. 65.95
e RX-144/220C 2/220 receiver kit w/crystal filter . .. ........... 69.95
R G2 1T R TS g ) (o 1 o) e s e B S el Sl e SR T S 29.95
B TR 220 I AMATE BNBITRE & o o 0 ie n o o i bt o A 2k e BRI s S E 29.95

e PA-144/220 15 watt amp less cabinet, connectors, and switching . 29.95
e PA-144/220 25 watt amp less cabinet, connectors, and switching . 49.95

e PA-8005H 90 watt amp 5 watts in wired/tested ............. 159.95
e PA-8020H 90 watt amp 25 watts in wired/tested ............ 129.95
e PA-432 10 watt amp less cabinet, connectors, and switching . ... 39.95
® PS-12 12 amp regulated 12-15 volt power supply kit .......... 99.95 I
M e g A RS e o) o Rl e S AR A S T e oo 69.95
® PS-24 24 amp same as PS-121essCase . .. .... v ens 69.95
e COR-1 COR with 3 second and 3 minutetimers .............. 19.95

Write for data sheets on any above units. Add postage. NY state residents add sales tax.

HF ENGINEERING

— DIV. of BROWNIAN ELECT. CORP. —
320 WATER ST. POB 1921 BINGHAMTON, NY 13902 607-723-9574




WORLD'S LARGEST SELECTION OF

NEW & USED TV CAMERAS & ASSOC. EQUIPMENT

S SO S I A M A S M S N N N M I N M SN L N N
g‘Sruadcast & Closed Circuit TV PRICE

L

2 Audio and Video Systems
$1.00 ppd USA—$2.00 Foreign.
INDEX PAGE 142 CATAI_OG # Erﬁ: :?p Eequests on Cnt?::]?:l;
eiliernead.

9735
THE DENSON ELECTRONICS CORP.

OAM - 4PM Monday thru Fridayv,; otherwise by appointment.

OFFICE: Longview St. Tel. Area Code 203/875-5198
MAIL: Post Office Box 85

ROCKVILLE, CONN. 06066 USA
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ANOTHER SELECTRONIC SPECIAL
The R648/ARR41 Receiver

Can be best described as a mini version of the R380A class
of receivers, having most of the key features of the R390s.
The unit covers from 0 kc to 24.999 Mc in 24 one
megacycle bands. It does not include the band covering 1
Mc to 2 Mc. As you might surmise, the rec. includes two
Collins mechanical filters. Operation of the receiver is most
pleasurable, especially when tuning sideband. Incidentally,
the crystal controlled calibrator delivers a tone every 100
kc and 1s of frequency meter accuracy. The receiver
contains a dynamotor designed to operate from 27.5 volts
DC at about 4 to 5 amps. Since most of the dynamotors are
free of hash, retaining it and operating the set from 24 to
28 v. DC is not really a bad alternative. If you wish to
power with A.C. supply requirements are 250 V @100 ma.
and 28v for fil. These sets are in like new condition
overhauled and checked out. Wt. 34 Ibs.

Price: $175.00 ea.

Solid State 866A Direct Replacement
Price: $5.95 ea. or 2/$10.00

R508 VHF Rec. 118-148 MHz

Price: $14.95 ea.

MODERN ALUMINUM BENCH RACK CABINET
11%'"" H x 18" D x 19" W. 8" panel openings
w/rubber feet and disappearing handle.

Lt Blue Price: $7.95 ea.

R.F. AMPLIFIERS
TUNES 50 to 100 mhz — COMPACT ALL
ALUM. CASE 12" x 15" x 6% " WITH SK 600
EIMAC SOCKET. 1 LARGE AIR VARIABLE
CAP. — 2 SMALL AIR VARIABLE TRIM-
MERS — TEFLON MOUNTED ROTARY IN-
DUCTOR — GOOD FOR LINEAR AMPLI-
FIER — CAN USE EITHER 4 CX150A or 4
CX250 — LESS TUBE, PRICE: ....$14.95ea.
WITH 4 CX 150A, PRICE: $19.95 ea.

ADJUSTABLE PRINTED CARD BOX
For Rack Mount
5" to 1%''" — 16 slhides and socke.s — Includes
30 double contact position edge connector type

Price: $9.95 ea.

Receiver type VHF-2RM 108-135 MHz crystal control
Double Conversion AM with AVC noise limiter and
squelch-tunable, 1156 volts, 5060 cycles. Price: $24.95.

WINTRONIX MODEL 850 INDUCED WAVE FORM
ANALYZER. This unit, in conjunction with your present
oscilloscope, permits you to view wave forms in the range
from audio thru MHz without any direct connection. The
probe is simply placed over the tube in question and the
wave form is displayed on the oscilloscope. It may also be
used as a high gain amplifier to increase scope sensitivity.
Excellent for TV, radio, amplifier, and transmitter repair
and maintenance. Brand new, with probe.

SHiP WT. 13 Ibs. Price: $19.95 ea.
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ALL PRICES ARE F.0.B. OUR WAREHOUSE, PHILADELPHIA, PA. ALL MERCHANDISE DE-
SCRIBED ACCURATELY TO THE BEST OF OUR KNOWLEDGE. YOUR PURCHASE MONEY RE-
FUNDED IF NOT SATISFIED. TERMS ARE CASH. MIN. ORDER $5.00. ALL MERCHANDISE

SUBJECT TO PRIOR SALE. RFE — REMOVED FROM EQUIPMENT.

1206 South Napa Street
215-468-7891

MODULE TYPE POWER SUPPLY
TRANSISTOR, REGULATED.
115V — 60 cycle in +12 —12 —6V @ 3 amp
output. Front Panel adj + or —10%. On-off
switch. Fuses. Barrier strip output. 6 x 5 x

7. Excellent Cond.

Ship. Wt. 10# Price: $14.95 ea.

DIGITAL READOUT SET

Make vour own counter, freguency meter,
digital voltmeter, readouts, etc.
Kit includes
B nixies with 6 sockets
1 transformer
1 P/S board w/socket

i A5 N R e R e $12.95, 2/$20.00

B-7971 LARGE ALPHA
NUMERIC READOUT
With sockets & driver board, Can be hardwired
to form wnusual house address numbers. 2
tubes, 2 sockets, mounted on one driver board.

Save $3.00
Price: 5/$5.00

COMPUTER TYPE CAPACITORS
40,000 @ 20V
32,500 @ 25V |
55,000 @ 15V
100,000 @ 8V
50¢ each or 5 for $2.00

40,000 @ 10V
30,000 @ 10V
PRICE: 3 for $1.00

Receiver R-36/GR 225400 MHz. Crystal Control Double
conversion FM with sguelch and noise limiter. 600 ohms
output. 115-230 Volts, 50-60 cps. Price: $24.95

Just arrived. P-S for R648 fits into receivers.Price: $24.95

Coaxial relays, single pole - double throw, available in

LIHF,BENC, Type N. Specify.
Price:$4.95 each.

LAMBDA POWER SUPPLIES, LT 2095, 0-32 V 2 amp.

rack mount. Like New.
Price:$34.95 each.

Adapters BNC to SO-239. Price: 2/$1.00.

VACUUM VARIABLES, UCS 300, 300 mmF, 10,000 V.

Price: $19.95 each.
SPECIAL
ONE OF A KIND

Sorenson Power Supplies:

MA 28 30,28 V, 30 A Price: $125.00
ERA0-36 V, 50 A Price: $150.00
ERAD-36V, 20 A Price: $100.00

Transmitter, 110 W FM, 406—420 Mc. Rack mount, with

power supply.

Price: $150.00

Philadelphia, PA 19146
215-468-4645
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THE ULTIMATE
IN 12V POWER

SUPPLIES

60 A@SLIGHTLY LESS THAN 12 Vdc
NOMINAL OUTPUT: 50 A at 12 Vdc
BUILT-IN VOLTAGE & CURRENT METERING

WALLER ELECTRONICS

TEST EQUIPMENT SALES
P.O. Box 9913, Chevy Chase, Md. 20015

Telephone 301-652-0996

SHIPPED FREIGHT COLLECT

WILL RUN A MOBILE RIG & EVEN AN AMPLIFIER FROM 110 Vac

e
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EXCITING NEW PRODUCTS

2-METER PREAMP
20 dB Gain, 2.5 N.F..12V
dec, Size 1" x 1% x W',
Diode protected MOSFET.
90-day guarantee. Sh. wt, 4
o0z. Major Components
Separately Shielded,

l(lt .............. $9.50

TONE ENCODER

Eight pre-adjusted tones.
Duration and Output ad-
justable, PLL circuitry for
extreme stability. Choice
of continuous or tone
burst operation. Tone
burst operation requires no
batteries. Easy to install.
Includes three special
single or dual tones,

TEBARICIE vt $31.95
Wired

TOWCH-TONT DUALIE

TOUCH-TONE DIALER

The electronic touch-tone
dialer for home and car.
It's safer and more accu-
rate to wuse than a pad.

Memory includes Access
Code plus five phone num-
bers. Numbers easily up-
dated, Built-in monitor.

Complete PTT operation
with transmitter hold.,
TTD-4K

S5—year guarantees. Send for Catalog

OCTOBER 1973

1 [ ity

AUTO-PATCH COMNSOLE

AUTO-PATCH CONSOLE

This mobile or home con-
sole includes all the fea-
tures vou need for com-
plete auto-patch o eratmn
A Touch-Tone ad; an
automatic dialer for send-
ing one access code plus
five Touch-Tone hone
numbers; a single /dual tone
burst encoder adjusted to
vour choice of frequency
above 500 Hz, and a built-
in motor. Complete PTT
operation with one second
transmitter hold.

APC4K Kit . ..... $84.50
APC-4A Wired .. .. $98.50

TOUCH-TONE DECODER

A highly reliable twelve
digit decoder with input
protection, and PLL cir-
cuitry for extremely stable
operation. Heavy duty out-
put relays, small size, plug-
in circuit board. All these
major features at an UN-
BEATABLE price.

TTD-12K Kit .... $89.50
TTD-12 Wired ... $129.50

Dats PESIEIENISEDS WO

TOUCH-TONE BAD

TOUCH-TONE PAD
In less than 15 minutes
you can convert your por-
table transceiver to Touch-
Tone operation.

$44 50

TTP Assembled ...

PAD-PULSER

Now you can also obtain
pulsed operation from
your Touch Tone Pad.
Convert Touch-Tone fre-
guencies to decimal pulses
at 2805 Hertz with just a
flip of the switch. Option
can be added to TTP-2/K,
TTD-4/K and APC-4/K.

PP-12K it en Ll $22.95
PP-12 Wired ..... $29.95

——

VHF FREQUENCY
STANDARD — FMS-5

Cal, receive and transmit
crystals in 10, 6, 2 and 1
meter FM bands. Markers
for all FM channels. Check
deviation. Precision 12
MHz crystal. No unwanted
markers. Osc. and output
buffered. Sh. wt. 2 |bs.
(Less Batteries) .. $44.50
Rl Tl - o e Al et i $37.50

REPEATERID

Highly stable oscillator for
automatic timing. AC or
DC operation. ROM pro-
vides for more than 25
characters, more than
necessary for DC “any
call RPT. AUX is auto-
matically added to ID if
desired when main power
is lost. Toneburst opera

tion available.
ID-101K Kit ..... $49.95

ID-101 Wired/Tested
$69.95

ID-101R assembled in 1%
rack cabinet . $109.00

TONE DECODER
Versatile single/dual tone
decoder. PLL circuitry for
extreme stability. 1 amp
output relay can be reset
automatically or manually.
Monitor position. Adjus
table sensitivity. Internal
strap selects single or dual
tone operation.

TE2K Kitl, o0 s o $31.95
' $39.95

FRECGAMCT ATARDATE

e T - T e ————— e ——— oy -
----. 3 ——y == &
"= . k- = :
g T N RN .
- ——— ——r = - " i + 5 @

--------

Lata Engineering. WNC. 5554 Port liayal Road

Ravensworth Industnal Park, Springfield VA 22151

Phone: 703-321-7171
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IC TERMINALS ¢ HEAT SINKS e

IC SOCKETS

CAPACITORS e DIODES

SFORMERS e

TRAN

RESISTORS o

INTEGRATED CIRCUITS

¢ SAVIASIO AT e SINTWLHOSSY HOLSISTIY o SLINA ONLINNOD dAVOAAd TVSHAAIND e

CAPACITOR ASSORTMENTS e ANTENNAS e [INTEGRATED CIRCUITS e RESISTORS e

HAVE A COPY

OF OUR NEW
CATALOG YET?

IF NOT, WRITE OR CIRCLE

READER SERVICE CARD
FOR YOUR COPY NOW!

SOLID STATE SYSTEMS, INC.
P.O. BOX 773
COLUMBIA, MISSOURI 65201

_ 2T\
B

(CALL TOLL FREE) 800—325 —2981

e SHINWHOASNV UL

SHOLIDVAVYD

SO0

I

SLAMDOS

® SMNIS LVAH o

¢ SNIdHOLIDHIA e SOUVOdHOLIOHA

SAVIASIO  ANTDSHUNVONI
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SC 250 8 DIGIT COUNTER SEMI KIT with built in prescaler and p.s. good up
to approximately 250 MHz. Fully assembled and tested board.

et lor dats L . e e e e A as B e bl e ST Y Dk el $165
ST-5A BOARDS ONLY (same size as thoseintheST-6) ............. $ b.25
e ST-BAKIT OF ELECTRONIC PARTS % o & - oo ou e gy et $ 54.00
- ST-6 BOARDS ONLY (these are the 8 original by W6FFC) ......... ...$ 18.00
STBIIT OF ELECTRONIGPARTS ... it it ittt $128.50
MOD. KIT FOR UPDATING THEST-5 TOTHEST5A . .............. $ 9.00
- AK-1 BOARD ONLY (same size as those inthe ST-6) ........... ...$ 326
____ AK-1 KIT OF ELECTRONIC PARTS ( Same size as *hose in the ST- 6)....$ 20.00 -
PEMCO MODEL 50A FREQUENCY COUNTER SEwvn-KIT . .......... $125.00

This is a fully assembled and tested board with built-in power supply, cabinet, etc.
Write for details.

You must supply the cabinet, A.C. cord, meter, switches, etc. on all kits except where I“IﬂtEd
oth erwise. (All prices are postage paid — we pay shipping.)

If you have been putting off building because of circuit board layout, you have no
problems . . .. just send a schematic to PEMCO and we will design and build your circuit
board to ycur specs using high quality G10-FR4 2 oz. copper and tin plated for long
resistance to oxidation.

Inc. MANUFACTURING

422 18th St., N.E., Salem, Ore. 97301 (503) 585- 1641

-------

.......
atuty

||||||
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HY-GAIN

A TRULY
SUPER
BEAM

SUPER THUNDERBIRD TRIBANDER. Ulti-
mate in tribander performance. & elements.
For 10, 15 and 20 meters. Gain 8.7 dB. F/B
ratio, 25 dB. Input, 1 kW AM, 2 kW PEP.
Longest element, 31.1’; boom 24; tuming
radius 20’. Requires CDR HAM-M rotator.
(See p. 12).

Model THEDXX. 66 Ibs. _ 178.85

THIMKY, Improved super 3-element beam,
10-15-20 meters. 36 ibs. ... ... 14485

THIR. 600 watts PEP, 3 el, beam. 10-15-20
meters. Turn radius 14.3', 21 |bs. ...... 99.95

TH2ZMK]. Improved 2-element beam. 10-15-20
meters. Turmm radius, 14.3, 22 Ibs.

Classic
Beams

CLASSIC 6-ELEMENT BEAM. For 10, 15, 20 meters. Extremely
rugged and lightweight. Rust and corrosion proof! Maximum
gainr with increased bandwidth. Rated 1 kW AM/CW, 2 kW
PEP on SSB. 52 ohms. Longest element, 293'; boom, 24';

turning radius 19’3,
Model CL-36. (Needs HAM-M rotator), 72 Ibs. ... 188.10
Longest element,

Model CL-33, As above, but 3-elements.

27'; boom, 18/; turning radius 16’. 8 dB gain. 47 153,75
TRAP-MASTER SERIES. Provides outstanding performance on
10, 15, 20 meters. Exclusive Mosley trap design offers resonant

frequency stability under all weather conditions. Traps are
weather and dirt-proof.

TA-36. 6-elements, 1 kW AM/CW, 2 kW PEP on SSB. Longest
el., 29/; boom, 24’; turning radius, 19'3". 73 |lbs. ...... 185.10

TA-33. 3-elements, 1 kW AM/CW, 2 kW PEP on SSB. Longest
el., 28’; boom, 14/; turning radius, 156”. 41 Ibs. ....]1 43 .40

TA-33JR. 300 watt version of above. Longest element, 26'8";
boom, 12'; turning radius, 14’9". 28 Ibs. ... IOb.DU

TA-32. 2-elements, rated 1 kW. Longest element, 28"; boom,
7'; turning radius, 14'6”, 29 IbS. ..., 103.00

TA-32JR. 300 watt version of above. Longest element, 26'8";
boom, &; turning radius, 1. 20 Ibs. ... . 73.15

NEW MOSLEY
TRI-BAND QUAD

Designed for top DX efficiency.
For 10, 15, 20 meters. Aluminum
spreaders are well insulated for
greater strength. Pre-drilled for
easy assembly. Maximum forward
gain, F/B ratio, 20 dB. Rated 1
kW on AM. 52 ohms. Spreader
length, 12'6”; element length, 17';
boom, B'; turning radius, &.

Model MCQ-3B. 40 Ibs. ... 11350

MOSLEY A50-5
Master CUSH-CRAFT |

HY-GAIN QUAD and VHF BEAMS

3-BAND, 2-ELEMENT HY-QUAD. Complete,
nothing eise to buy! Extra strong. For 10, 15, 20
meters. Qain, 8.5 dB. F/B ratio, 25-35 dB. 52
ohms. Spreader length, 2%%", boom dia., 2;
turning radius, 13'6".

Model HY-QUAD. 42 Ibs. . ... ... ... 130.85

3-ELEMENT, 6-METER BEAM. Maximum perform-
ance, rugged. Gain, 10 dB. F/B ratio, 20-25
dB. Input, 1 kW. 52 ohms. Longest element,
9'10"; boom, 8'; turning radius. &'.

Model 83B. 7 Ibs. .. DISCONTINUED
4-ELEMENT, S-METER BEAM. Gain, 12.7 dB;
F/B ratio, 20-25 dB. Input 1 kW. 52 ohms.
Longest el., 9117; boom, 12'; turn. radius, 8'.
Modal 84B. 10 Ibs. ... o0 .. WY
3-ELEMENT, 2-METER BEAM. Gain, 9 dB. F/B
ratio, 20 dB. Input, 1 kW. 52 ohms. Longest
element, 3'6"; boom 3'; turn. radius, &4/,

Model 23. 4 Ibs. . LIRSS P
8-ELEMENT, 2-METER BEAM. Gain, 14.5 dB.
F/B ratio, 2530 dB. Input. 1 kW. 52 ohms.
Longest el., 3'¢"; boom, 14'; turn. radius, 7'¢".
Modei 28. 9 Ibs. ... 19.95

e

€ METER BEAMS. Proven performance, rugged. Engineered
for best pattern, high forward gain, good F/B ratio and
broad frequency response. Brackets are heavy gauge alumi-
num. Horizontal or vertical mount. 52 ohms.

Model AS50-5. 5-elements, longest element, 1177; boom, 12%;
turning radius; 7%6". 12 IbS. .. ..iieeians 29 0§50
Model AS5D0-3. 3-elements. longest element, 117; boom, &';
tHRINE FRditn, B BTIRE s s et 18.50

2 METER BEAMS. High performance VHF beams.
weight, rugged and easy to install. Horizontal or vertical
mount. Features 1 kW Reddi Match for 52 ohm feed with
PL-259 fitting. All elements are spaced at .2 wavelength and
tapered for impraved bandwidth.

Model A144-7. 7-elements, boom length, 98”. Fwd. gain, 11 dB;

Light-

FiB Tatie, 2608, &8 b8, o i i 13. 95
Model A144-11. ll-elements, boom length, 144”. Fwd. gain, 13
dB; F/B ratio, 28 dB. 5 ID8. .o aiinn i aiianiins 17.95

ZIPPER PORTABLE BEAM. For 6 and 2 meters. Full size
performance and sturdy, swing-out portability. Ideal for
emergency stations, camping, vacationing, etc., Complete
package folded is 4 x 4 x 50” and weighs only 4 |bs. Tuned

Reddi Match for 52 ohms. Longest elements, 117" boom,
66. Ready-to-use.
Model A28-ZP. Shpg. wt., 5 Ibs. . ol e 17.95

CUSH-CRAFT HALF WAVE SQUALD

Full half-wave, horizontally-polar-
ized, omnidirectional &6-meter an-
tenna. Use it on car top, on mast,
or out the window. Direct 52 ohm
Reddi Match feed. Only 307
square. Complete with rubber suc-
tion cups and mast support.

Model ASQ8. 5Ibs. . 1585
Model ASQ-2. For 2 meters, 107
square. 3 Ibs. ... ... 1185

Electronix Sales

master charge

i B R

Phone (213) 534-4456 or 534-4402
ALSO AMERICAN EXPRESS
CLOSED SUNDAYS & MONDAYS

23044 CRENSHAW BLVD,, T-BHRANCE, CALIF. 90505
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CHARGE IT CHARGE IT
ON ON
master charge BANKAMERICARD

i woltome Heie

NUMBER

CALL (Continental 48 States) CALL
FREE I 800 FREE
325-3636
MO CUSTOMERS CALL
314-993-6060
COLLECT

TRADE
ON
NEW CALL

Bill Du Bord, WOKF
(9 A.M.—5 P.M. Central, daily except Sunday)

FOR
A SQUARE DEAL
ON
® DRAKE ® YAESU
® TEMPO/ONE ® SWAN
® HALLICRAFTERS ® COLLINS
® CLEGG ® KENWOOD
® STANDARD ® REGENCY

We carry all major brands and a large
stock of used reconditioned equipment

Write for used list

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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Numitron 5V 7-Segment OIL CAPS 16 MFD 5000 VOLT
—_Slimline or Regular $2.50 ea. Rare find. $9.00 each 3.$25.00

ZM 1000 Neon $1.75

GE Y 4075 25V Mimatuyre

$175
GE Y 1938 24V Standard

NOISE ACTUATED SWITCH $1.35
Solid state noise actuated switch fully wired.
includes mike pick-up, amplifier, SCR switch.
Actuates by noise or whistie. Useful for burglar
alarms, lamp lighter, etc. 15 ft range.

$1.75
RAY CK 1905 Standard
$1.75
MAN-3 1.7V Miniature
$3.50 ea. 10/%30

GIANT ALPHA NUMERIC
B7971 $1.00

Alpha-numeric keyboards. Excellent to new in condition. Styles may vary slightly
from picture. Two models available, one with ASCI| encoder in base $55.00 postpaid
in the US. Keyboard with no encoder in base $35.00 postpaid in U.S.

LIGHT EMITTING DIODES 3/$1.00

Ruby red, gold plated leads. With mercury cell
for instant testing.

H.H.SCOTTMULTIPLEX
Solid state brand new multiplex module w/
schematic. Possibility of conversion of various
mono sets to stereo. $3.00 each 10 for$25.00

i \ g1 ¥ .
e % 8 2 R B R R B R B R B
SUDHEHENT DO EREDM™

KEY BOARDS : it plolalolelolpl
$35.00 & $55.00 — L b b i ﬂ_'.;:;:::_..

RCA MEMORY STACK 32x32x9
3rd generation, ultra compact. Measures 1x4
1/4x7. Brand new. $50.00 3 for $125.00

URC-11 WALKY TALKY

243 MC 2 way radio, hand held,
measures 3x4 inches. Used for
CORE STACK survival in downed aircraft. May

Late model memory stacks, unused, , be converted for other frequen-
PREEQEL i Sh s 3 e bt cies. URC-11 $15 each or 3 for

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

8K 4 bit Y-plane .........
16K 4 bit Y-plane. ........
147K stack .....

AM-FM RADIO $20.00

Fully built chassis by Delmonico with
front panel, solid state. Also has stereo
tape and stereo turntable inputs, 115
VAC power. Brand new with schematics.
$20.00. Made for console installation.
Cost over $100.00.

7 SEGMENT LED

Hobby craft due to being factory rejects. Most
have a segment or decimal inoperative. Still a
great “'‘buy’’ for the experimenter. What an
unusual tie clip you can make with pocket
battery . . . demo displays, etc. In many appli-
cations you don’t need full 7 segments. $1.00
each or $10 the dozen. 0.333 inches high
character.

GIANT 7 SEGMENT

As above only this one is the giant display
13/16 inches hgt of character. First time
offered and as far as we know, offered nowhere
else. This one is quite an attention getter. Also
available in this giant display numeral “one”
with “plus™ and “"minus’’ sign. Again, these are
rejects. Giant display $1.50 each 12 for $15.00

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
'/

12 VDC 3 AMP POWER KIT $5.00

Just right for powering car tape deck, CB
sets, car radio, etc. from regular house
current. We furnish parts — transformer,
silicon bridge, filtering caps, directions.
All new parts, order #KT-3 at $5.00 ea or
6 for $25.00.




L 2
COMPUTER KEYBOARD W/ENCODER %35

Another shipment just received., Alpha-numerics
keyboard excellent condition. Once again we
expect an early sellout. Price of $35 includes
prepaid shipment in the US and shipment made
within 24 hours of receipt of arder.

POWER TRANSFORMER
115ac/12V@3 amps .. . . $2.50

POWER AMP TRANSFORMER

Brand new compact, regular 115 V 60 cycle

input. Output of 40 VCT at 4 amps plus

another winding 6V at 2.5 amps. Fine business

for Power Amps, Logic or Op Amp supply.
$5.50 each or 5 for $25.00

12VCT 2A XFMR $1.50

Regular 115 volt 60 cycle input. 12 volt

transformers are always in demand, these are
brand new. $1.50 each or 10 for $12.00

60—-SECOND TIMER

A bonanza for the photo lab or any require-
ment for a precision spring-wound timer. May
be set at any interval 0—60 seconds. Contacts
rated at 15 amps. Contacts close while running
and open at end of time interval. Brand new.
$1.50 each, 10 for $12

455 KC IF ASSEMBLY

Complete miniature 455kc IF. amp assembly.
1.5 inches long, little over %2 \nch square., Ready
to use w/schem. Sim to Miller 8902

RF VACUUM
SWITCH

Made for the ART-13
good for 100 wartts RF,
no doubt handles muth
more due to being un-
dervated for the mili-
tary ... ¥71-17 3/2.00

7400 SERIES IC GRAB BAG

Mix of 7400 series DIP, unmarked untested.

Some schematics provided . . ... .. 10 for 1.00
100 for 8.00

1000 for 60.00

[/
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IC SPECIAL — ONE MONTH ONLY

Our regular $15 IC board with approx. 140 DIP
ICs on them, with ident sheet. For one month

only we are pricing them at $6.50 per board to
reduce our inventory. FC-S $6.50 Or 5 for $25

COPPER CIRCUIT BOARD

Brand new GE 2-sided glass epoxy G-10, the

standard of the industry, bright and shiny new.
6 x 12, $1.00. 12 x 12, $1.50.

AM-FM RADIO $5.50

Due to the West Coast ship strike they came In
too late for the customer. Now it's your

bargain. Use it as is or build it into your own

cabinet, desk, wall, etc. All built, ready to use,
with AC supply. To make it portable all you do
Is power it with a couple of D" cells. Fully
assembled solid state chassis with AC power
supply, less speakers. Covers full AM as well as
FM broadcast. The price. .an astounding
meager $5.50

PISTON CAPS 1-8 mmF
3 for $1.00

Unused Military surplus. For hi freq. work. List
price over $3.00 each. We have 1 size only,
1-8 UF. No hardware.

#73-18 3 for $1.00

BATTERY ELIMINATOR—-
CHARGER

Plugs into 115 volt 60 cycle and puts out
approx. 12 volts DC 100 mils. Sufficient to
power most any small transistor radio and also
useful for charging small dry cells and small
ni-cad cells. Fully built, ready to use.

$1.00 each, 6 for $5.00

-

-
E — -'."l,ll' P

— 1l

GIANT LED 83¢

Price break at last on these giant LED with
1,000,000 hours of life. Measure full 1/4 by 1/4
inch. First time offered.

RED $1.00

GREEN 1.25
SUPER BRIGHT collimated RED with para-
bolic reflector, measures 3/16 diameter. A real
hi-intensity red visible over 100 ft.

SUPER RED $1.25

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904

91




COMPUTER
KEYBOARDS

Just arrived, a superb batch of brand new keyboards still in original
manufacturers cartons. Beautifully finished in pastel colors with contrasting
colored keytops. Made for table operation with fully enclosed metal cabinet.
Two encoder boards mounted inside the cabinet with connections terminat-
ing on Spectra flat cable with plug. Key operation with bounceless magnet
reed switch action. These computer keyboards were dumped as surplus by
one of America’s largest electronic companies and we were lucky enough to
be on the receiving end. The price of $50 includes prepaid insured shipment

in the US and shipment same day as order received. Orders out of the US
require an extra $2.00.

LOGIC
POWER
SUPPLY

‘10

With 400 of these power supplies on hand, we figure we'd better sell them

cheap and get them off the floor or all will collapse with a great crashing roar
and land in a heap in the cellar.

' ¥
]
]
L)
v
¢
>
»

These are from computer power supplies, used, good condition. Operate
from standard house current. 4 output voltages .... MINUS 30 Vdc at 1 Amp,
PLUS 30 Vdc at /2 Amp, PLUS 10 Vdc at 1 Amp, MINUS 10 Vdc at 2 Amp.
Solid state construction with harmonic regulation on the transformer and
transistor regulation on the 10 volt outputs. This is one helluva bargain and
worth buying just to scrap for parts (if you're crazy enough to tear it apart).
You've got 2 transistorized zener regulated plug-in boards with sockets and
by changing the zener you can regulate from zero to 25 volts, 2 husky filter

caps (18,000 uf at 35 volts), power transistors on heat sinks, a nice
transformer, and misc. other parts.

Ship. wgt. 37 Ibs (you pay shipping) $10.00 each or 3/$25.00

%

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
F /
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ASSEMBLY
$15.00

A "“Super Value'' for the gadgeteer. A complete Pay TV installation made for ZENITH
and all in original packing (3 cartons — wgt 36 |bs) and all unused. Operates on regular
115 volt 60 cycle power. A wealth of parts, easily removed due to long leads on
components, most over one inch long. The 3 units consist of Translator, Adapter,
Decoder. Transistors, tubes, solid state bridge power supply, geared clock motor, 35mm
geared transport, time recorder, solenoid, relays, hundreds of small parts such as resistors,
caps, etc. Our estimate as to cost to Zenith, approx $1,000 per set. Schematics with each
purchase. One set of 3 units $15.00 wgt of 36 Ibs. Special . . . 3 sets $35 wgt of 106 Ibs.
All unused, original boxed.

COOLING FAN
BARRAGE W% 'S¢ %
$12.00 =

For the photo enthusiast, electronic industry, people cooler, etc. Brand new assembly
made by HOWARD Industries, 3 fans per panel, 115 volt 60 cycle. Each fan good for 100
cfm and have blade guards both sides of each fan. To reverse flow of air, mount panel
backwards. All brand new, ready to use. Silver gray panel finish. Standard 19 inch panel,
5 1/4 inches high. $12 per panel of 3 fans or 2 panels of 6 fans for only $20. Ship wgt 7

Ibs per panel.

AM-FM STEREO RADIO $18.00 AS IS

THESE ARE FACTORY REJECTS TAKEN OFF THE LINE FOR REWORKING BUT
THEN THE FACTORY CLOSED. We have UNUSED Solid State AM-FM radios with
built in AC supply, extra outlets for tape, mike, or turntable. We furnish the schematic.
These units made for console installation. Each with minor defects but we can furnish
most any part found defective.

[/
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Semiconductor Supermart

e MOTOROLA e RCA e FAIRCHILD e NATIONAL e HEP e PLESSEY

POPULAR IC’'s

MC1550 MotorolaRFamp......... $1.80
CA3020 RCA AWaudio .......... $3.07
CA3020A RCAJautdo 3 s e $3.92
CA3028A RO D L esis vre, s mas $1.77
CA3001 B i oo, ok s o 4 AR $6.66
MC1306P Motorola ¥2 W audio ... .. .. $1.10
MC1350P  High gain RF amp/IF amp ..$1.15
MC1357P FM IF amp Quadrature det . $2.25
MC 1496 Hard to find Bal. Mod. . .. .. $3.25
MFC9020 Motorola 2-Watt audio . .. .. $2.50
MFC4010 Multi-purpose wide band amp $1.25
MFC8040 Low noise preamp ........ $1.50
MC1303P Dual Stereo preamp ....... $2.75
MC1304P FM multiplexer stereo demod $4.95
FETs
MPF102 Gy 38 T iy e R T A S el T 50 $.60
MPF105/2N5459 JFET. . .. ... ..o oo vvn . un $.96
MPF107/2N5486 JFET VHF/UHF....... $1.26
MPF121 Low-cost dual gate VHF RF .. $.85
MEES3007 " ‘Bualgete ... . ool o $1.98
40673 Dol gam o . L o s e $1.75
3N140 [Boalgata b A Stk $1.95
3N141 RUB-GAtE iy iy e bt $1.85

NEW FAIRCHILD ECL
HIGH SPEED DIGITAL IC'S

9258 Dual “"D"” FF toggles beyond 160 MHZ
............................ $4.65
9582 Multi-function gate & amplifier ... $3.15

95H90 300 MHz decade counter .....$16.00
A 95H90 & 9582 makes an excellent prescaler
to extend low frequency counters to VHF — or
use two 9528s for a 160 MHz prescaler.

SIGNETICS PHASE LOCK LOOP

NES561B PhaselLock Loop............ $4.75
NES62B PhaselLock Loop . ........... $4.75
N5111A FM/IF Demodulator.................. $1.50
NES66V Function Generator................... $4.75
NESEIV ToneDecoder: ... ...vas $4.75
TTL BARGAINS
T T e e L e B S A $.28
2 s i R AN VR T R e (O $.30
A et i, 00 i o 1 $.30
£ 7 G 0 iy T e Sl T W L Ty Y S s $.30
2 1 1 ) I O e W Al Ry R e T $.30
r 1Y U iy E o S S W 2 SO B e O PP SR $1.50
R R o e o P e O S e i .$1.00
e e = Yo e N O et $1.00
Fn s ARG R D A I AT L g DT e A $2.00
NATIONAL CLOCK CHIP $12.50

Set of circuit boards to build
a digital clock $5.00

94

CORES AND BEADS

i B € 8 o g P (e $2.00
KW BalUun KIEONIY . 5 < viiaretnis midis s e 0o s .. $3.50
T EE A COTTETIN L o e e O T $1.00
TBO-2 B COrRE . . v oo oty e T Bks & $1.00
TEDB B COPOE i o pisTrmsia s ors b ala s e alal 44 $1.00
BV R EDERS ) i a2 s e el e i ats $1.00
5 27 T Tl T T [ e MO A P b g - $1.00
BEAD SPECIAL

Bereite Baads 1 do2) . i c ettt A ttaiery o $1.00
INTRODUCING DEVICES AT
NEW LOW PRICES

LA3018 (Replaces CA3018 $1.60
LA3046 (Replaces CA3046) 1.60
LS370 (Replaces LM370) 4.00
LS1496 (Improved MC1496) 2.00
LS3028A (Replaces CA3028) 1.60

LP1000 (A new fun-type device to make
LED flashers, audio osc, timer etc.) 1.60
LP2000 Microtransmitter 16.00

THINKING

R—4C
TR-4C
T—4XC

Check us out Th—2z

NOW OPEN FOR LOCAL SHOPPING
STOP BY AND CHEW THE RAG

1110 N. Scottsdale Road
Hayden Plaza East

Please add 35¢ for shipping

Circuit Specialists

Box 3047, Scottsdale, AZ 85257

FACTORY AUTHORIZED DISTRIBUTOR FOR

Motorola HEP — Circuit-Stick — Plessey
All devices are first quality and are
fully guaranteed.
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GAM has what your
repeater needs

| 8.2dB GAIN OVER ISOTROPIC

T 1
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" T 1 et .. L i’ ; '-lr'r b, -
| R \ \ N L iV R ol TTTH
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Vertical Radiation Pattern = TG5-S

eees |sOtropic

------

o
2=

Horizontal Radiation Pattern
see e |s50tropic

..........
......

(ON FILE WITH FCC)

| MODEL TG5-S e
| 50 LISTPRICE Offset Side Mount Radiation Pattern
: $1 04 Reference: Dipole

| Weight 3% Ibs. Q a @
' G A
| , ol

@ 191 VARNEY STREET

Electronics MANCHESTER NH 03102

TEL. (603) 627-1010
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®BLL GODBOUT ELECTRONICS

BOX 2673, OAKLAND AIRPORT, CA 94614

N IR S L L 5 S e e et ) (o ! ot

Ol s L8 8 R R e R I L R S S
LED 7 seq. readout, .3 charsizesimtoMAN | ........
Power Supply, b5V 25A & 28V 1 ARO Type 602-28B ....... 19.50
BRAND NEW Flat Packs in carriers Tl 7300/7400. Excellent
assortment includes gates, flipflops ........ ....... 14.50 per 100.
Digital Flat Packs U-Test-M Factory refect............. 4.95 per 100
Small Memory Core Planes 3 types for experimental use ...10.00 for 3
Small ROTRON SPRITE (muffin) fan30CFM ............... 5.95
Red LEDs, excellentassortment. . ... ..ot veeneennees 2.95 for 12
Zener Diodes U-Test-M assorted . .. ......cv v ievennn. 2.95 for 100
1000 Assorted Resistors, Capacitors, Diodes including over 100 TTL
DL S Linear 1Gs on P H0ards | o sl siitivine slaion. sib asys s alaine 10.00

5V Digital Logic Supply Parts Kit with schematic easy to hook up!
Includes line filter, transformer rectifiers filter & bypass caps 3 terminal

FROATON s aid s it s e b AR e e alals e e s i It 5.50

12V 8A REGULATED power supply parts kit. |deal for powering

FM rigs. Everythingexceptthechassis ..................... 12.95
ICs, most TTL & LINEAR in stock — Send Stamp for FREE Catalog

CMOS DIGITAL LINEAR

74C00 70 CD4001 70 LM 370 1.25

74C02 70 CD4002 70 LM 371 1.25 Replaces HEP 590

74C04 95 CD4009 1.00 LM 372 1.25

74C10 70 CD4010 1.00 LM 374 2.00

74C20 .70 CD4011 70 LM 380 1.75

74C73 1.65 CD4012 .70 7417 45

74C74 1.50 CD4013 1.50 CA 3028 .75

74C76 1.65 CD4016 1.50 CA 3065 75

74C107 1.65 CD4019 1.40 CA 3086 45

74C151 3.00 CD4023 .70

74C160 3.25 CD4025 70 '« — 10°% di

74C161 3.25 CD4035 3.00 Buy 10 IC » 10A:udis_count

74C162 3.25 Buy 100 IC's — 20% discount

74C163 3.25 r

S GTE e All IC’s tested and guaranteed

LINEAR VOLTAGE REGS
EMSUBIKBM. IRAREG L. 85005 o S SRS, 2 SN 1) S O SRR A e

LM 320K NEG Reg available in 5V 12V & 15V . .. ............ 2.25
LM 340K POS Reg available in 6V 12V & 15V ... ............ 2.25
LV 723 Adjustable DreciSion TR0 ek « i vk e ie = = @aim o herdnivhe b e s s 1.00
TRANSISTOR GRAB BAG mixed NPN PNP 100 for .......... 2.95

ALL ITEMS IN STOCK and will be shipped within 24 hours of receipt of order!

Include 50¢ postage and handling on orders under $10.00, all others postpaid.
Sorry, NO C.O0.D.’s. CALIFORNIA RESIDENTS ADD 6% sales tax.
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We stock Hy-Gain,
Antenna Specialists, Hustler,
CushCraft and Shakespeare

All 2 meter xrals
fn srock Bomar 3. 95

We also stock VHF
and UHF amplifiers

TPL, Dy-Comm, Standard
Wik £ R Rl Y LY 1?‘ 7k (A ."',',. gyt .--*,,q, --u-'l: “l friit e R TSI I EE: s s Te AV ;:
4 with each Regency rlg you purchase . you receive 4 FHEE CRYSTALS of your cheu:el :._
¥ F : AR-2 HR-6 3
: eﬁ.%c&‘_ S8O0W 2 meter amp. 6 meter 25W 2
S $100.00 $239.00 Y
c HR-2B NEW i
12 ch xmt-rcv EC-175 HR-212 ;j;
15W min 175 MC counter 12 ch 20 watt A2
$229.00 $400 00
K3 D T S R T AN N BT SR R T s
3 12 ch 20W 220 MC i EE]B -
$2 39 00 12ch 10 W
P N o RS T $259.00
. SB-450
. 55 12 ch 10W 3
] © Communications % 450 MC %
146A 5. $399.00
23 2 meter walkie =
5 $289.00 e PPty e T e e
@ SR815TH 826MA  SCARPT-1A SRC14
E::, 25W 12 ch 12 ch 10 watts 2 meter RPT 24 ch 10 wattg:
f > - e
$589.00 $398.00 690.00 base unit 2
-i" $ $598.00 =
3 SEND FOR OUR CATALOG WITH SPECIAL PRICES s

w [l[c]’“ Nlcs 491 Riverside, Medford, Mass. 02155
(617-396-5550)
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LED's $ .25

J MV=50 red emitting 10-40ma®2v 5 for 1.00

S S

MV5054 red LED 15-100ma@2V § .30 W
10 for 2.50

—
Cy—— i

H'J-lﬂH ‘-F:I.lible red 5-?&:;@ 2V 10 for 2.50

T‘HLE CALCULATOR KE&%#ED /*?.1-_;_.- R £ £ LAy

attra:tluely designed:: Excellent craftsmanship.
Case and keyboard (designed as one unit).

Cabinet is made of high-impact plastic
beige color with black bezel and /

amber window. Keyboard consists s
of a 3 position slide switch and /

25 keys, 5 of which are used for r_ﬁ"!

memory function. 20 keys gray, 5 Te—— —— G'ANT NIXIE

keys orange. All keys mounted on e ———— Comes complete with Socket and DD700 202

one printed circuit board....... 11" wide X 10.5" X 2.9" high :lilmeri%iﬂriver- Readability in high am-
This modular unit is vell . ness!t AT1 BG operation.  Long 11fe with
suited for our calculator :
chips. Ideal for the CTS00s e General $595 Conventional 5011d state cireutery. " o\

hone

Ten pus buttons (0-9)
touch-tone, encoding,
-~ programming devices.

Easy for panel mount-
3 CHIP CALCULATOR| [ins. Size:
This calculator set provides all of
the electronics for an eight digit, =

v antey. Keyweaca, sispion,cioor | (MIEILIAY SALE! 3
hat need be.added to make a catew. | [Fully decosea—-i comatiore | (A 2@ NUMITRON

Case and keyboard complete
only §29.95

Stock Ex-
change }

i_m.b

r'""""\
These were ===y,
used in the
New York /

x21x1" |

that will add, subtract, multiply, input and output. No clock or Popular digital display tube.
and divide. Overflow and negative refresh required. This incandescent five volt,
signals are also provided. Complete seven segment device provides
instructions to build a calculator INTEL 1101 Mos a .6" high numeral which can

16 pin DIP-full data 2 56 be seen from a distance of 30

l¢ per BIT---- pach

| feet. The tube has a standard

L 10 fo nine pin base (sclderable) and
a left hand decimal point....
7400 series TﬂF §5.00 each
7400 T4H51] .50
74HOO _5;] 7454 .15 $4.00 each for 5 or more
7401 . 35 T4L54 .50
74HO1 .50 74L5% 50 HN L
CT5005 CALCULATOR| [ P bid l o
7404 .35 74L71 30| [5even Segment,0-9 plus letters.
This calculator chip has a full four| I74L04 50 7473 5o| |5naps in ld4-pin DIP socket or
function memory, which is controlled| lr4u04 .50 74172 60 Molex. Operates with IC voltage
by four keys, +M (adds entry intome-| 17405 = 7473 65 requirements.long operating life
mory) , ~M (subtract entry from memo=| 74H05 .50 74171 :‘iD
ry), CM (clear memory--without clear-| [74H08 .50 7474 65| |34.25 each
ing rest of registers), RM (read me-| l7410 S35 74174 90| r—
Ory Or use as entry). 74L10 S0 74H74 90 "HN l.
s FASa IO +19 Slivan :egmant 0~9 plus letters
7413 1.75  74L78 1.00 ¥ .
Right hand decimal point. Snaps
(7 :
T:igﬂ ;g :::g 1'23 in l4-pin DIP socket or Molex. g
14120 'EG 7406 .EH'.‘I IC voltage requirements. Ideal
12 digit display and calc. 74H2 2 5O ) for desk nor pocket calculators!
fixed decimal at 0,1,2,3,4, or 5 7430 .35
leading zero suppression 74130 .50 7491 1.15 Each...cvevs.§ 3.00
seven segment multiplexed output 7440 .35 7492 1.15 Ten or more..$25.00 red le
true credit sign display T4HAD .50 7493 1.15
single 28 pin chip 7441 1.60 7495 1.25 NHN 3
Chip and data-~-=-ssscceccccn- $14.95| 442 1.30  74L95% 2.00 g 2
Data only (refundable)=-======- 1.00| base 1.75 74107 70 ﬂ‘giPh:! 1?’-'—'-'!::- Hi‘ih: hand
—— S jf444 1.75 74121 1.60 :::eut.nn:nu::;lt:ﬁq Efl 1C
7448 1.15 74123 2.00 1 3
5001 CALCULATOR| hase .35 74154 2.50| [Voltage requirements. Ideal
40 pin calculator chip will add,sub-| [74HS50 .50 for pocket Calculators sssss
tract, multiply, and divide. 12 digit] [7451 .35 74192 2.50 " .5 %0
display and calculate. Chain calcula] [74L51 .50 74193 1.50 e e A Ly
tions. True credit balance sign out-| [74HS1 .50 74195 1.10 [Ten or more..$20.00
put. Automatic overflow indication.| [7453 i35 ™
Fixed decimal point at 0, 2, 3, or 4 m
Leading zero suppression. Complete s NES31 op amp TO-5 $2
data supplied with chip. REE%lE'ER NES60 phase lock loop DIP 3.25
RES61 se lock 1 DIP 2
Chip and data, only $9.95 VS447 2A 400V § .90 | |ypses ::u lock 1£ T0-5 - ::
Data only (refundable) $§1.00 VSe47 2A 600V 1.10 NE566 function generator TO-S &
" NE567 tone decoder TO-5 4.00
"s are new and fully tested] NE5556 op amp DIP 1.00
leads are plated with gold or solder 35A Stud 400V 1.10 709 popular op amp DIP .45
Orders for $5 or more will be ship- MRB10 50v 1A .10 710 voltage comparator DIP .50
ped prepaid. Add 35¢ for handling and 1N4997 Sov 1A .10 711 dual comparator DIP .40}
postage for smaller orders,residents 1N4DO1 1A .10 1723 precision wvoltage requlator DIP 1.00
in California add sales tax. IC or- 1N4002 1A .11 | 747 dual 741 op amp DIP 1.00
rs are shipped within two workdays 1N4003 1A )2 748 op amp TO-5 1.00|
f receipt of order-kits are shipped 1N4004 1A .13 1LM100 positive DC regulator TO-5 1.00
ithen ten days of receipt of order. 1N4007 IM3102 op amp voltage follower TO-5 1.325%
$10.00 minimum on C.0.D:!s(phone in). LM1595 4 quadrant multiplier $2.00
{216) 9662111 Zip~--95608 IM31] comparator TO-5 1.751
P.O. Box J LM380 2W auvdio amp DIP 1.75
ELECTROMNICS . .:nia LM309H 5V-200ma power supply TO-5 1.00
MONEY BACK GUARANTEF ON ALL GOODS... LMIO9K 5V-1A power supply module TO-3 2.00




YOU'LL NEVER
HAVE TO BUY
CRYSTALS

AGAIN!

S P - i it A T

R T —

WANONAD

FREQUENLCY SYNTHESIZIER

stand and
matching kit.

add sales tax.

CHECK THE ADVANTAGES OF A VANGUARD SYNTHESIZER OVER OTHER BRANDS...

¢ No microphonics. Can be used mobile over bumpy roads.
e Reference frequency and spurious output down 70 dB. (excluding
harmonics of output frequency which are used in the transmitter

anyway.)

use of multipliers and are therefore free of sub-harmonics.
12 and 1B MH:z

e Now available wth outputs in the 6, B,

_ includes a zero trimmer for correcting long term aging drift.
e All output frequencies are generated directly from the VCO without the e Fast response time of only 3 millkiseconds for a 10 KHz. step change in

bands operation.

(corresponding to 144 MHz. dial reading)l for direct substitution of ® No hunting or false locks as with some other synthesizers
transmitliing crystals. More output frequencies are being made avalable. e Operates from 10 to 15 VDC. 3 precision fﬂ.llltﬂ"i eliminate input

Call us if you don’t see what you need.

e Entire frequency appears in-line in clear digits. No guesswork or mental

THE Jav!
MODEL: ST-140
Price: $129.95  ppd.
Tested, guaranteed and
complete with mobile

mounting bracket, tilt
transmitter

NOTE: NY State residents

® Maintains an accuracy of .0005% (5 parts per million) over the entire range
of -10° to +60° C. with a precision temperature compensated crystal that
requires no oven. Operates at 5 MHz. for easy checking with WWV and

frequency and a remote control, gated output amplifier for push-to-talk

voltage fluctuations. Can also be used on 110 volts AC with a small 12
volt 1/2 amp power supply.

additions. Thumbwheel ssiches provide fast, accurate seiection of 1000 e Smallest size of any commercial wnm,-l“ U"‘l'f 1-3/8" h\#‘l_ 15/

channels in 10 KHz. steps from 140.00 to 149,99 MHz.
e 50 ohm output and impedance transformer kit allows use at any distance

from transmitter.

wide, B long.

marked.

e All IC's are mounted in high quality insulated sockets and all parts are

Flanufactured by VANGUARD LABS renowned for gqualinysince- 1952,

NOTE: Our 45 MHz receive synthesizers are now in production. Call us for details.
IMPORTANT: When ordering be sure to state the output frequency you want.

PRE-AMPS

S

- 5

' e L&

'{_LE)”'}
HIGH GAIN @ LOW NOISE

35 dB power gain, 2.5—3.0 dB
N F.at 150 MHz, 2 stage, R.F.
protected, dualgate MOS-
FETS. Manual gain control
and provision for AGC. 4-3/8"
x 1-7/8" x 1-3/8" aluminum
case with BNC receptacles and
power switch. Available fac-
tory tuned to the frequency of
your choice from 5 MHz to
350 MHz with approximately
3% bandwidth. Up to 10%
B W. available on special or-
der.

Model 201 price:

5—200 MH=z
201—350 MHz=z

HOW TO ORDER:

All the items on this page are available only from
Vanguard Labs. For receivers and converters, state
model input and output frequencies and band-
width were applicable. Remit in full, including

sales tax if you reside in New York State, direct to
Vanguard Labs. Prices include postage by regular
parcel post. For air mail or specia! delivery include

extra amount: excess will be refunded. Send
money order or certified check for faster shipment.

VANGUARD LABS

OCTOBER 1973

CONVERTERS

40 dB GAIN 25-3.0 N.F. @ 150 MHz

2 RF stages with transient protected
dual-gate MOSFETS give this converter
the high gain and low noise you need for
receiving very weak . The mixer
stage is also a dual-gate MOSFET as it
greatly reduces spurious mixing products
— some by as much as 100 dB over that
obtained with bipolar mixers. A bipolar
oscillator using 3rd or 5th overtone
plug-in crystals is followed by a har-
monic bandpass filter, and where neces-
sary an additional amplifier is used to
assure the correct amount of drive to Lhe
mixer. Available in your choice of input
frequencies from 5—350 MHz and with
any output you choose within this range.
The usable bandwidth is approx. 3% of
the input frequency with a maximum of
4 MHz. Wider bandwidths are available
on special order. Although any frequen-
cy combination is possible (including
converting up) best results are obtained
if vou choose an output frequency not
more than 1/3 or less than 1/20 of the
input frequency. Enclosed in a 4-3/8"" x
3" x 1-1/4" aluminum case with BNC
receptacles, power and antenna transfer
switch. Thousands of our converters are
now in use by satisfied customers, many
of whom are government agencies and
universities.

Model 407 price:

B—200MHZ ...+ 00 0aaaeianssq $49.95
201—850MH2Z .. .:civoaanain $54.95
Prices include .005% crystal. Additional
crystals $5.95 each.

VHF FM RECEIVER

11 CHANNELS @ 135—-250 MHz

®11 crystal-controlled chan-
nels @ Available in your choice
of frequencies from 135—250
MHz in any one segment from
1—4 MHz wide ¢ 1.F. band-
width (channel selectivity)
available in your choice of
+7.5 kHz or 15 kHz. @ 8-pole
quartz filter and a 4-pole cera-
mic filter gives more than 80
dB rejection at 2X channel
bandwidth @ Frequency trim-
mers for each crystal @ .2 to .3
Mvolt for 20dB quieting @ Dual-
gate MOSFETS and integrat-

ed circuits @ Self-contained
speaker and extermal speaker

jack @ Mobile mount and tilt
stand @ Anodized aluminum
case, 6" x 7" x 1-3/8".

Model FMR-250-11 price:

135—180MHz .....$119.95
181250 MHz ..... $129.95
Price includes one .001%
crystal. Additional crystals
$6.95 each.

Call 212 468-2720 for fast C.O.D. shipment.
196-23 JAMAICA AVE. HOLLIS, N.Y. 11423
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For the most powerful antennas under the sun N ENEEEEEEGEGEGEGGGE——8

@ the m‘m

2 Meter Fixed Station

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM’s dream come true. With everything you
need for top fixed station performance...toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations, fixed or mobile, without access to a
repeater.

The right antennas for the new FM transceivers...or any 2
meter fixed station.

REPEATER LINE Fixed Station Antennas

Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want...and the top perfor-
mance your transceiver’s ready to deliver.

231 15element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28’. VSWR 1.5:1 52 ohm
feedpoint. Extra-strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
267 plane. May be precision tuned to
any discrete frequency between
— 108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con-
structed of heavy gauge seamless
aluminum tubing.

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band-
width great for repeater use. Center fed for best low angle

radiation. DC ground. Complete with plated steel mounting
clamps.

100 13 MAGAZINE



lI.-INE from dain

Antennas with real PUNCH!

340 3 element high perfor-
mance beam. 9 db gain. Co-
axial balun. Special VHF
Beta Match configuration.
Unidirectional pattern.
VSWR 1.5:1. 52 ohm imped-
ance. Heavy gauge alumi-
num tubingandtoughalumi-
num rod construction.

341 8 element high pertor-
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14'. VSWR 1.5:1. 52
ohm feedpoint. Heavy gauge
commercial type aluminum
construction.

338 Colinear ground plane. 3.4 db gain

omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubing; radials of solid alumi-
num rod. VSWR less than 1.5:1. All steel 362
parts iridite treated. Accepts PL-259.

362 SJ2S4 high performance all-driven

stacked array. 4 vertically polarized di- |
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle. 338
Unique phasing and matching harness

for perfect parallel phase relationship.

Center fed. Broad band response. DC —
ground.

WRITE FOR DETAILS

For top fixed station performance on 2 meters...
THE REPEATER LINE

From

HY-GAIN ELECTRONIGCS CORPORATION

Dept. CcK, 8601 Northeast Highway Six Lincoln, NE 68507
402/434-9151 Telex 48-6424
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S & R E 1 ICC-2  GE RF Transistor - PNP-750 MHz-300 MW
ICC- : : :
RUCTDLISES b, 55 tonsear St sonse i e =
y ICC-51 SI RF Tms:z:t }:;H;-&u BENS =00 Mo . ‘) L 40
1344 E.-Indian School Rd.-Phoeni ICC-52 SI RF Transistor - PNP-200 Tiﬂl'm o \Q L 42
~Phoenix, AZ 85014 1cc-53 sirr REA00 M o)
(602) 277-2 Transistor - NPN-200 MHz-60 MW L35
- ?12 ICC-54 81 RF Transistor - NPN-30 M ‘ 1. 20
ICC-55 SI - Hz-310 MW
RF Transistor - NPN-200 M L 20
h . ’ 3 Z ICC-56 SI UHF Oscillator - NPN-750 uﬂlf;m oa .20
This Month’s Spe (CC.57  B1 RF Toamsiior - PNPLa00 Miteo0 Lo
C|a s ICC-134 GE Diode (IN3 MHz-310 MW L. 40
ICC- e (IN34A, IN6O, INS4], IN295, IN64)Substi
Motorola RF Transistors Sa 151 Sl Power Rectifier-Stud-50 PIV e + 45
RF Transisors Sale Motorols ICs, RTL, DTL, ECL, ICC-154 SI Rectifier- Axial Load-50 PIV-1 Amp 1.68
Qty Type Some in; Moribed quantiy. igg-l-'ﬁ SI Rectifier-Axial m:mpgﬂf‘: u":p .58
2672 2N3866 3,150  MC209 100 [CC-157 I Rectifier-Axial Lead-400 PIV-1 Asip £
384 2N5589 3/6.00 816 100 C-158 SI Rectifier-Axial Lead-800 PIV .58
128 IN5580 3 ..r’Bi 50 a51 LOO 827 L00 ICC-162 8SI Rectifier-Axial Lead-200 an-l e .55
o 2N5591 3,/20. 00 B e CC-IT I Rectifier-Axial Lead-1000 PIV-2.5 Am L 67
227  2N60B0  3/6,00 2 832 2.00 -230 GE Power Transistor-PNP-to-3-5 Amps - | .48
: 55 100 833 3.00 ICC-231 G ~to-3-5 Amps - 90 Watts
280 2N6081 3/9. 50 25 . E Power Transistor-PNP L 20
3/9. 8 1L.00 836 3.00 1CC-232 GE -t0-36-15 Amps - 150 Watts
174  2NG0B2  3/16.00 2% . Power Transistor-PNP-to-3 3,58
. 9 100 837 3.00 ICC-238 GE to-3-7 Amps - 90 Watts
174 2N6083 3/24. 00 262 : General Purpose PWR Transistor - PNP .25
260 2N60B4 3/40. 00 20 1.0v 839 3.00 ICC-240 S8I Power Transistor - NPN r- -60V-3 A, 4. 90
: 2 9.00 844 2,00 ICC-241 S -300V-500 MA - 10 Watt
50 - I High P 5 2, 35
B d:r:;w:m ~3/50.00 304  4.00 845 3.00 [0C-242 ST Med, ;?:::rTTr:LH:i:f A Rl e B 2.15
: 308 6.00 B46 2.00 ICC-243 SI Med. Power Tmmmﬂf— PNP-680V-3 Amps-6 Watts L 75
Motorola RF Transist 308 10,00 848 3,00 ICC-245 SI Med, Power Trn.nu!at:r* PaN-oON 3 Aupesd Watia 2.10
Okaricad) ors Sale g:lz g.g B48 2.00 ;rg C-246 SI Med. Power Tﬂn!lntu:: glﬂg_:gr’_g ﬂpn-% i 2.10
Qy Type = . 851 7.00 C-250 GE General Purpose Transistor-PNP-M ps-30 Watts 2. 55
] 2L S 385 Koo, " 458 2.00 ICC-251 GE General Purpose Transi ed. Gain-200 MW 110
: 54 . L0O 855 2.00 ICC-253 GE stor-PNP-Med. Gain-200MW
3 "W - General 1.28
: i:gﬂﬁﬁ 13 .: W 3ss 2,00 862 1.00 ICC-254 GE General Eﬁ: ;ﬁﬂmr-ml’-ueﬂ Gain-225MW L 65
2 IN2887  3.00 I e ICC-310 ST Unijunction Transistor - e e 6 il 1. 85
4 : ‘ 889 L00 C-631 GE General Pu Audio Amp PNP 1.85
419 g:gg 2.00 S 3671 400 oad 400 :gg-gz GE General Purpose Audio Amp}flﬂ:: - PNP L0
13 2N ) : - 4 4.00 -633 GE General Pu 2 2.0
S mﬂqﬁg m._fu;u g :; 121:?!? gﬁ 6.00 :gg-g: GE General HE: ;‘:f;ﬂ l;#liler - PNP L0
2 20 : > . 46 4.00 * GE General Purpo = L 40
1361 gam? ij‘;'g, S8 ::g %g g: lim {Eg—g gg. General Purpn:: gﬂﬂ: rl?:: 5 ,‘.’,“J L 65
1 2N5I77 600 %5 | -00 2 General Purpose Drift Fleld - PNP L 65
1754 : co 665 L0O 015 2.00 ICC-641 GE General Pu Audi 65
IT i:g;g ; 35 eR 667 LOO 1020 L 00 ICC-703 SI Generzl Pu.r::::eﬂ:n:u Amplifier - NPN t.’;ﬁ
o b 5.00 - o Lo il }EE‘““ SI General Purpose Audio Power mﬂ" Fheriase! 2.15
16 . - L. 00 1096 2.00 -706 SI General Purpo er - NPN 3
4 mcindpr SRR e l.A L L n2s s.o0  ICC-T09 SI UHF Osci st e s e i 400
s .00 = 679 LO00 1213 3.00 ICC-T12 SI Low Freq-;.mcy'nmu.m"' RY¥ Amplifier - NPN L 95
u IN5862 20. 00 - 680 1.00 1223 2.00 ICC-Ti4 SI Hi Voltage Audio muﬂn mixer, RF Amplifier - NPN 4.00
14 2N5942 m'nu .'n-- 681  2.00 1302 L00 ICC-T15 81 General Purpose Low Fr:qumr Rl 2.85
Y B atos e 882 200 151 8.00  ICC-TI6 SI General Purpose Med. requency RF and Audlo Amp - PNP 120
30 2NB084 - wn® 115 100 1802 .50 ICC-T19 SI VHF/UHF Oscillator, Mixe Amplifier and Switch-PNP L 20
330 MM1688 / 1{% Py ;‘;’L ::gg 1806 .50 :gg-;g: SI General Purpose Audio mpﬁnl:_’ ﬂmpﬂml:;-ﬂar - NPN 2. 00
2 B e 1810 .50 - SI General = L6
L meRd Sl M4 Loo  Bn L% OO0 8 Genery Purposs Audio Amplifier - NEN L 40
l 2NB135 5 hﬂnﬂ =F ] 725 L0O 2363 5.00 ICC-729 8SI General Purpose Audio mﬂuuﬂﬁ = L 35
0 anese 0.0 37 121 Loo 306l 5. C0-138; 81 Genaral Purpose'Audin e RN 1. 40
2 S emSe 61 3.00 -801 Fleld Effect Transistor Audio ¥ L. 42
. 720 100 4000 2 ICC-802 5 ~ N Channel
2 ek R sl B .00 Fleld Effect Transistor - RF 2.1
: 2w 770 1,00 4006 2. 28AB56B/ 81 Ge -N Channel
o My o BT L MR oA OTIA tov o
3 MM 1,00 8602 3,00
1 MMiser 500 & ‘a"g 8. L SO Microwave R Transistors
23 M X L 0o ommunications Corp, :
h, e Ggo §20 7 18 VR L T e Douma, v e SLRTASET L
1 100 - 400-
r : m: :.n-u = 799 L00 1400 2,00 DI0-28 10 m% :E ::3 3.75 MORWA Motorola  3.00
17 S El-28 1 1-2 GHz 19.00 MAN1 Manmato 3,00
1 MRFMS  16.00 ¥ Linear ICs 28V 30.00
24 mml: :-,5;1 %*% ::3 ::22 Mic m;luiie Siemlunmductnru Corp. : g;d e
25 2NG083 15,00 &y 747 S/ o0 e 2 Gt 28V 3500 4 2.5W 105-120MC 20.00 ea
N\ (o L00  MSC4001 |  4GHz 283V 60.00 1 25W 50-125MC  20.00 ea
’\Q 709 4/L.00 MSC4003 2.5 4 GHz 23V 87.50 3 25W 200-500MC 23,00 ea
141 2/1. 00 28V 125,00 1 2500W 2-30MC 25.00 em
Power Transisto FET M Diod
MES Loo. w100 W) 2ves Vi oD Drsees Price
MJE3S055 LO0 2N 2N4443 105 VAS2 MDA962-4 300V 10
3438 LT0 1 Step Recove 15 Amps 3.80
MJEIW0S3  LO0  2N3821 L3l e - 50 VAS31 Step Rﬁ:nveg IE.W MDAI58]-5 400V 8 Amps 3.75
MJELDO 2,00  2N4343 .73 TIAZ L00 =~ VABS00 Standard Bimode lﬁ'ﬂ MDA962-1 50V 10 Amps 2,45
B LE one ix | S manims e jDNRY By M 13
4910 85 2N4352 L42 B 000933 ©2 VABS12 Standard Bimode  15.00 vV 1Amp L 40
MOI2 L0 INAe L3 g 425353 Motorola Diodes
4368 - o 3 ‘o=
SRyt Heo < aae 42 F neens MVEBOIC Powes Vumctor 10,00, ' LEA RUOPIY /L5y NBSE
2N 460 . 63 wer Varactor 10, 00 L 5A 800PIV 10 ad * "
1 L 00 2N 5556 7.00 M R B s MVI862D Microwave Tuning 3,00 ING14 (00
IN3714 L00  3N140 ‘. MegRRAruFa MVIB63B Microwave Tuning  3.00  IN4 10/L00 "C 3 a, by B
2N3055 L25  3NI4l Loo HE- S TdN MV1864B Microwave Tuni f e 10/1.00 &2
AN1545 ng 3.00 IN1190 10
.00 MFEI0000 .82 ¥ MVIB68D Microwave Tuning  3.00  IN2 /00
2N3238 2,00 MFE2001 .92 S oo &2 | Shon 10/1.00 ARQ00
INBSA .00 MPROZ .45 B wEERgR o Tk Ks 7400 Series AN PA Lt
25 SoB@ 7400, 7
et tzs. MPFI20 .55 & & E & & E E - [ :lii?il:‘l Tﬁiﬂﬁulﬂhﬂ'i;anh:{qﬁa, 7460 .25
3 =FZzzz [ 7483, 7495, 749 P EEHE TS, FaHBS. o B MCI355P .75
35 () MCISWG 100
102
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Check these bargains and compare our deal with others...

DRESS UP YOUR RIG and keep the XYL happy with these modern
control heads. These are made by RCA but will work with any rig if you
do a little soldering.

Contains a DPST switch, and two 20K pots for volume and squelch, all on
concentric shafts, and an Amphenol mike connector.

The multiple frequency version contains the above plus a four position,
two pole rotary switch, and lots of room left inside for extra boards for
scanners and toneburst generators.

.

; Q } Single frequency control head only........cccccovmiiimeiecinnnennn.
- '-_.'

Multiple frequency control head only....................... $5.50 postpaid

ADD MORE TALK POWER with these like new handsets and mikes. Both
have a transistor preamp built in and come with coil cord and Amphenol
connector.

andsets In very
00d condition ......ccccceeeeeeeevenene. $6.00 postpaid

Handset hangers with built-in multiple pole switch, only....... $1.50 postpaid

MIKBS ANV L oo v sttt i S e $4.50 postpaid

TERMS: All items sold as is. lllinois residents add 5% sales tax.

Send your check or money order today to DuPage FM Inc.
P.O.Box 1
Lombard, Ill, 60148

If you have any questions or are looking for something special give us a call. Just ask
for Bill Lester. Our easy to remember (for us) Telephone is 312-627-3540.

SPECIAL NOTE TO CATALOG HUNTERS and those who like having
price data handy for future needs: LOOKING FOR A UNIT? No matter

what your needs are send us a postcard with your name, address, phone
number, and a description of the unit you need — We'll do the rest —
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SPECIFICATIONS

BELL & HOWELL MODEL 2965 RECORDER:

AGC: Audio & Video

RESOLUTION: 525 lines, HOR' RESOLUTION: 300 lines

This is a portable system and comes with AUDIO RESPONSE: 80-10,000 Hz.
. POWER REQUIREMENTS: 12V DC, 10

recorder, camera and charger. A TV monitor RATTERNIBS: 2136 1 3 Rechaessile it wetigisaad
is built into the recorder. Camera includes CTUIRES- ARON TEwel St & LEVS Dyec oot
built-in Microphone and Zoom lens. CAMERA.

- - : 1 e RESOLUTION: 525 lines
Recording time is 20 minutes on 5" tape. syt Al
Hecurdlng is both video and audio. HOR. FREQ: 15,750 Hz (EIA)

VIDEO OUTPUT: 1.0 p-p, 75 ohm, unbalanced
MIN: ILLUMINATION: 30 lux.
VIEWFINDER: 1% 1N1"CRT w/maanifier)
LENS: 5:1 zoom F2 — 22

SHIPPING WT: 35 Ibs

LIST: $1595
OUR PRICE (NEW) $550.00

BELL & HOWELL Model 2966 — SHIBADEN SU700VC
(Assemble, Edit and Stop Motion)

This video recorder will record directly from a standard
TV set or a TV camera. It will play back over your
home TV set. Audio may be dubbed onto the

tape. A 7" reel (2400°) will record 1 hr. No
home VTR unit under $1000 can match
the quality and capabilities of this unit.

SPECIFICATIONS

RESOLUTION: 525 lines, Standard TV or CCTV recording

VIDED: Input and ocutput: 1.0V pp. 75 ohms, unbalanced
Greater than 3.5 MHz freq. response. 300 lines
plus Hor, resolution.

AUDIO: Mike or line inputs. 60-10,000 Hz freq. range

POWER REQUIREMENTS: 110V AC. 95 watts

DIMENSIONS: 183/B" Wx 103/16" Hx 151116 D

AGL or Manual Audio & Video gain

POWER REQUIREMENTS: 110V AC, 95 watts

WEIGHT: 65 Ibs,

LIST PRICE (1972) $995.00

B OUR PRICE (NEW) $450.00
MANUAL $5.00 (USED) $250.00
Experimenter’s Special $125.00
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ORDER BLANK

|

I

Please rush Bell & Howell model/s 2966 Bell & Howell model/s 2965 I
Rolls, Video Tape Batteries Color Adapters Price I

|

to: Name Shipping |
Address Total I

City State ZIP |
__________ =

RECHARGEABLE BATTERIES — New, for Porta Pak. $36.00 a set.

COLOR ADAPTERS — Ilimited number available, will work in almost
any Black and White VTR to convert to color,

record-playback $275.00 ea. prepaid.
NEW NAME BRAND VIDEO TAPES — 2400 ft. (1 hr.) any quantity

available, shipping wt. 2 Ibs. $25.00 each.
CONDITIONS OF SALE:

NEW EQUIPMENT — sold new, but as is. Guaranteed to be new and in

good working order. Replaced or repaired by us
If found defective upon arrival.

USED EQUIPMENT — sold as /s in good working order. NO warranty.
All units checked prior to shipment.

EXPERIMENTER'S DELIGHT — used as /s repairable. Physically intact
not beat to hell, but requiring some work.
Problems and probable causes listed with each
machine.

PARTS — available at near giveaway prices, through us.

SERVICE — units can be serviced by any competent video technician,
as well as through Bell & Howell AV Service and
Shibaden in Melrose Park, lllinois.

QUANTITY DISCOUNT — on orders of more than 10 machines.
DEALER INQUIRIES — are invited for sale of new equipment.

New machines have standard Japan EIA 8P connector to mate with all popular VIR monitors.
Used machines have all coax and cannon x| connectors as shown in the ad sheet. Used machines
do not have AGC or edit ability but are otherwise identical and interchangeable.

All sales are final. Cash with order. Shipped best way. Add $20.00 per VTR and $12.00 per
Porta Pak for shipping — excess refunded.

COMMUNICATIONS UNLIMITED

9519 MAIN STREET P.O. BOX 463
WHITMORE LAKE, MICHIGAN 48189

(313) 449-4367
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NEW and SURPLUS ELECTRONICS FOR THE HAM
and EXPERIMENTER

SIZE: S VIR
3,55" X 6,20" % 2,12" 3/4 AMP
POWER
i SLIPRPLY
RITT

12889

USES THE LATEST STATE-OF-THE~-ART THREE TERMINAL REGULATOR
CIRCUITRY.

HAS INTERNAL CURRENT LIMIT, THERMAL SHUTDOWN , AND °
SAFE-AREA COMPENSATION,

Greatest advance :»
in soldering since 31992
electricity. ..

COMPLETELY PORTABLE
HEATS IN 5 SECONDS

SOLDERS UP TO 150 JOINTS
OR MORE PER CHARGE

RECHARGES AUTOMATICALLY
IN ITS OWN STAND

NO AC LEAKAGE OR INDUCED
CURRENT TO DAMAGE DELICATE
ELECTRONIC COMPONENTS.

WAHL

COMPLETE WITH RECHARGING STAND , FINE TIF AND
INSTRUCTION BOCKLET

T e

ALPHA -~ NUMERIC
KEYBOARD

e
E 5000 ¥
MICRO SWITCH

MODEL SW-=-10639 contains 61 #15W11 Solid-5tate switches
inoluding key tops, ROM encoded into EBCDIC,

MODEL RW-01135 contains 56 #7A1MS Reed switches including
key tops, diode encoded into EBCDIC,

MOS DIGITAL
CLOCK CHIP

B 1485

Four dligit electronic clock LSI gircult In 40 pin DIP.

Designed [or direct output to Liguid Crystal Display.

Internal options include: Alarm, Gnooze, Seconds

Display, Reset, and 24 hour operation.

alpha-numeric
display bezels
Er f | - J
. g
i | | FaMEL
== e — 1=l | JOPEMING
'_“:!-rf.ll. . B = e i} =
DIMENSION PRICE

HODEL LA i e Dk =24 25=99 100=TP
G05=XX A0 1,37 1072 L7 §2.25 2.07 1.9
91 0=XX B0 2,00 1,172 2.37 2,30 2,12 1,95
31 5-XX 80 .00 11728 X537 2.40 2.21 2.04
920=-XX SO0 400 1,172 O LL3T 2,45 2.29 2,08
SRO=XX P38 S5.00 17500 S5.5%7 Eaf Sy 2adD
9y O XX 80 5.58 1,172 5,95 2.65 243 2.25
950=XX 1.32 6.50 1.750 &.87 3.15 2.89 2.67

WHEN ORDERING REFLACE XX WITH FILTER COLOR CODE:
HEUTHRAL = 15y RED = 060, AMBER = 70, GREZEN = 90

sxample: G030-60 (Meodel 930 with RED Filter)

“DIP CLIP”,IC TEST CLIP

MODEL 3916

FORADMA
ELECTROMNICS

A 95

FOR 14 OR 16 DUAL-IN-LINE PACKAGES

The "Dip-Clip" i specislly designed to aflow the attachment of
test probes to 14 oF 16 lead DIPS, The snique design greatly e
duces the possibility of accidental shorting whilg testing live cir.
cuils, NMumerous tesi probes may be quickly. conmected for Ramds
fron (esting

POWER STRIPS

WITH: FUSE, SWITCH, AND LAMP

CREsﬂ

4 =3
o e

|
o Ve S dise
TH S e
5B g30 Vi ¢
[ MooeL 11 ] Other Models Available

PASY
BUXS'

Deluxe Electronic
Equipment Enclosures

DIMENSIODNE Berman RESALE
MODEL Ww. H. DEPTH Wanted MET
o §i G K 2 w3 A 2756
B Bili, x 3% x 3% o 4,95
L g Th =34 ¥ & VB 6.95
= 1Rk 8 x 2% 3 B {moblle mig. avalll yes 875
SpH Ble o 3G K THG yoE B.25
o i T W &l x 10 Vg 885
g, B 1D5€. X Ak x: 9 yesi 9.95
TH 43 x Bl 4 Ao B.A5
e 1 | Mig. beackei saf lor 'Y -Ab
I HHAT UHT Panel with mownted Wide Yus mater. 3% 18.95
0-1 ma BC & 2 Rockar switches

il N h LB » b 12 x 4 (Blank Panei] B.9%
el g Bwd 2 x5 3/ [Sloping Panel) 145
b it 4734 %738 x Il W/Handls 13.50
eSS LI 18 %618 x 12 a4 2050
bl LA Il1/Bx6 1/8 = 1634 21.840

OTHER DISTRIBUTOR LINES: ESSEX

Segrm o= prmrlpreeae—y

B

LUMINETICS

Yo Eledionic Con
. poEcts WAHL " i
d (1

oEEsresTY

BUD RADIO, INC.

iyl

ETEWAAT WARNER MICEUCIHCLNTE firesimm

Add STEWRRT-WARNER CORPORATION

unimted

HUNTER TOOLS

L] ol Hurihed| |ddwdien

Q TAB Boo Ks J.W.MILLER Co.

KA ELECTRONIC SALES

1312 SLOCUMNM STREET DALLAS, TEXAS 75207

(214)747-3230
747-1862

74

WRITE FOR FREE CATALOG.

VISIT OUR STORE SATURDAY FROM
IOAM to 4PM. LOCATED OFF STEM-
MONS FREEWAY NEAR OAKLAWN.

! PRESTC I

masinr chargs:
i et

106
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Buy Any 3— :
| Take 10 %e
count!

s "~

:;}'NTEGRATED

! CIRCUIT
SOCI(ETS £
% }.:-:ii::l E\:i‘:t wrn:‘ 133
L 13 e, nlld; s 50
% 1;3 :I."; ur'rtnw;;ﬂ 29
‘HAM’ UHF 400 MC

HIGH POWER
TRANSISTORS

si0. - $3.95

$10.

By equal ZN3632,
NPN, 2 waltts, 3 amps,;
TO-60 case, with stud mtg.
VCEV max 65H.

or

TRANSISTOR 3 for $3
WITH HEAT SINK

Hemoved from niew

=l Ineliiles L
2%151 ‘divieerknah Lrinsls-
tisr TO=E0 germaaniim,
PN, 1 5N wnlls VTR
=N, 15 iy bifes. K
Ned FTRATNY i HERALY o Lrian

mitters Mininted  on

heat =ik o x5 21 x T1g"™

FEjang -

ppiid bt

W=,
i h
L W

“AEROSPACE"
BABCOCK & LEACH
CRYSTAL CAN RELAYS

-'l-’ £ 12 for $3 S0

- - "

8-TRACK CAR RADIO STEREO

TAPE TRANSPORT

5853

Contains complete S-track stereo recording/playback
unit you find in expensive car tape decks. Excellent
direct replacement unit if vour own does not function
properly. Priced to toss away old, and replace with
new, Less amplifier. Design vyour own hi-fi stereo
syvstems around it., Uses standard S-track eartridege.
With hi-fi stereo tape and all its mechanical parts
that go with it. Operates off 12VDC, Auvtomatie track
locating and changing plus track indicator output, 24
ips speed, WOW and FLUTTER less than 0.5% MU
metil shield motor reduces motor noise to an inaudible
one. |l ses separate 739 preamp and 15 ready to go.
Size: D x5 x 27
I-'IIH'I'I-I Prices t l
TIPI‘ . 5"?‘3“ 3“ sﬂ?d?‘ nher! "'-.-Iul sheeis Wwn renuest ["'l,.L'r'
L] SN7a00 $0.30 5 SN7432 30| sN7az2 .35 | SN73104 .ss CIsw7aie1 1.6s
LISN7401 .30 |JSN7337 .60 |()SN7473 2 |5 SN7d10s s |0 sn7a162 195
I SN7402 .30 | [jsN7438 .60 () SN7a73 (o3 | SNZ3106 1.25 |[15N74163 1.95
(JSN7403 30 | [ snraso 30 SNT&7 -52 |[)SN74107 .60 |[]SN7a163 3.50
(OSN7408 35 | G onrase 1 30|E snrare 2o |USN7a108 1.2s | sn7a1es 3.s0
SN7405 32 | SNrass 1.30|C) cnz476 1-55 L] SN74112 1.25 |[] SN74166 2 05
LISN7406 55 | (1SN7443 1.35|( enrara 30 [LISN74113 1.25|() sn7a174 2. 10
0 SN7407  Ss | [ sn7d4q 1.35 |1 onaai8 .95 |(ISN74114 1.25 [[JSN74178 2 ig
I SN7408 .35 | [1SN7445 1.35|[] sSN7481 118 |° sﬁ?“h -70 [LISN74176 2.10
Hgses 3% lDswiae deslBaual iz e g0 Sudig a2
: (I SN7447 1.50|[] SN7483 1. - .20 |1 SN73179 2 10
(I SN7411 35 | [ sn73a8 1.s0|0 1.15 |[ 1 SN74139 1.50 |[] SN741
LISN7413 .95 [ (SN7450 .35|() snrage 131 [0 SN7a130 so T SN7a181 4.29
ISN7416 55 | (1 SN7453 35| snaaoe 925 (1 SN74148 4.50 [(] SN73152 3 oo
LISN7417 55 | CiSN74s8 50| enaac? -39 |[1SN741s51 125 ::SH?-‘IIBI 1.95
(ISN7420 .30 | [ sN7a60  3e| o SN7891 1.50 |[] SN74153 1.60 | snraios 1.95
LISN7421 35 | [ sn74a6 3| SN7492 1.10|[]SN74153 1.95 | sNratge L oS
I SN7422 35 | [ snNraes S2|LSN7a93 1.10|[] SN74156 1.2 |0 4195 1.35
. - _ e L ] EH?454 1 - -— -42 L4 SHT‘IIBE 1.50
-1 SN7425 .30 | | sN746a 50 -10 SN74157 1.s5s SN7
L : LI SNTa - 4197 2.10
LI SNTaz2e6 .37 | L] SN7465 50| L] 5”?432 :;g :LJ g:;:iﬁsg :.55 U INTSI0. 2 o
» r-ll:lnry Marked * Money Back Guarant e
R Buy 100 — Take 20,

KRONOS 47,

Buy 3 —

Type Clock

‘TIME
STANDARD’ -

Take 10 CHRONOMETER

Cablnet: 6 x 514 x 6"

(included )

All ""MAN'"" readouts by Monsanto

*Uses single National MOS ‘“‘clock chip'
*12 or 24 Hour operation readouts 7-segment type.

Lhesigned by
anved digitul timing des e
TR AT L
= purpisee
b s
=l Liom
His muodern LSl
{'lllal'l-u-fll“
-miaz]) InsLruetions,
PLTER SIMPLIFIED making dosit-yourself easy!
A o metting contrials,
second, aund hald hutton,

ATIR
Fraslad,
thiee riew

i
=

SIEEr Cabinen,

LTI sl
TIHTNE

HMepige br

understani,

Fesibtberees. 11
1l minute

[LILY

15 =i

itk
"visihle

il

TR TTTRE

TR ETIE

I TR AR AT

m i = hs

HEI R

wieth pieturiils

T T T~
i1 Llies

KHOMND)S REION
worlnnt=und-hluwk modern de-
erllpasie,
Ry er=ation
Ssutional Clock Clug,
il easy-Le-
Kit 15 UCUM-
Ut her
"\l'I'IIHIL
Easy-ta-change

SERT 5O

fi= the
s =L reer

ileery, wte,

{1LSER S J
This

hesur e

Mt

LITies

Pl Gl L

11

Fn Y

It be-
Wi P Vi

and

Type HLE: CI'I;I'. 55:!1& from 12 tu 21 hours, 4 to 6 digies, 50 to BUY he aperi-
[ KR-101 AN-3 % | -
L] KR-102 MAN-1 27 a7.
E % KR-103 :AH-q .;9 :;i L"‘EAROP nmps ® FACTORY
| KR-104 ixie 45 i MARKED
KR-105 TOT* .33 a7. @ FACTORY
H KR.106 704%* .33 a7. QUARANTEED bt e
] KR-107 SLA-1%* .33 a7. [] 531 Hi slew rate op-amp (TO-5) . $2.50
All hermetically seiled, | [ KR-108 Same as KR-107 except [] 832 Micro power T41 (TO-5) 2.50
Submini, 1/6, half, and add $12. for green digits. ] 833 Micro power 709 (TO-5) .. .. ... 2.50
full erystal cun types in ] ] 836 FET Input op amp (TO-5) 3.95
G-12-24V in usst contacts | ¥Litronics or Opcoa equals to MAN-1 char [] S37 Precislon 741 (TO-5) . .. .. ..... 2.50
up to APDT. 1 amp up 10 | ¥*Litronics equal to MAN-4 characteristics :_j :;g Tinl pwr _:I’;I;tr :!tl'l'lP (TO- EILIFI f-?g
amps. Such types as BHA40, recision voltage reg. ; .
1Y, 10, 44, 10, 'EI. ele, |chIHG S00N: Scientific Devices (] 556 S Times faster than 741C . .. . 2.10
Sarry, no choosing voltnges Ow:cost Crystal Standard, watch for it! Ll 558 Dual 741 Cmini DIT) B 1 54
or types,. From [aclory mix- TWO CLOCKS IN O ] s60 Phase lock loops I_I'.I'IF'] . uy 3 3.25
: NE! T
tures . . e vou! Good Rl i [ :hlu :n-c: :uuln (DIP) | 1;::" . ;i:
nest, iI you ree Spnce- [] S62 hase loc oops (DIP) | L . »
minded, at low prices. NATIONAL ‘OP’ AIVIPS ] 565 Phase lock loops 'lﬂ|]' | discount 3.2%
] 566 Function generator (A) . 3.25
Gl ““GLASS AMP 11" BUY ANY 3 — TAKE 10% ] 587 Tone generator (A) . .. .. .. ;Tg
PA AGE FEATURE | Type Description Sale (] 595 Four quldunt mulhpllar ke phrw A
ﬁ _Ltc,E,r m,l_:l IAN apece A | L EM-300 Super 723 V. reg. .$1.49 | [ 702C HIi-grain, DC amp (TO-5) .. .49
e e e S s | DLM-301  Hi-performance amp .49 | L] 703C RF-IF, amp, 14 ckts (TO-5) 1.00
t”;‘_nm“.. !"h,” ;-“.;-:- " jax | D LM-302 Voitage follower . ... .. 1.49 | [] 704 TV sound IF system . .. ... 1.50
,:iln-u s, high ri:ll.l.h;llt\. rul1|.1';. LI LM-304 Neg. V. reg. ~wseas s 1,49 L 709C Operational Agp (A) ... ':g
tandx) dvalange umes {iH 1ie 307 - Shper TA .1 23 bts "123 5 7100 Differeatiat sme (A) .. iiii: as
it - oo a8 atts. ONE | 5 1 M-308 Hi-Q Fet Type Op Amp.. 1.50 | (| 711C Dual diff. comp (A) .49
ampratings  With = Amp | 72 mM-3094 SV 200 mil V., reg. 1.50 | [1 723C Voltage regulator (A) ......... .95
capraiilities, Axinl EH T ] LM.309K SV l-amp V. reg.* 2 26 ] 733 Diff. Video Amp ... .. 1.75
ILM-311 Comparator . ... .. 1.50 | [] 741C Frequency cﬂmplﬂlltﬂl" 709 (A) s
PIV o []LM-320 Minus SV 1-amp V.R.* . 1.95 | 7 741CV Freq. comp 709 [Hlm nnn AR, .
- Type Sile [(ILM-320 Minus 12V l-amp V.R.* 1,95 1 747C Dual 741C (A) . i . 1.25
) 1N3245 200 S.14 JLM-320 Minus 1SV l-amp V.R.* 1.95 | | 748C Freq. adj. 781C (A) .. .49
= 1N324a6 400 22 . I LM-350 Dual peripheral driver .. .59 ~] 74BCV Freq. adj. 741C (mimni D[P} .49
2 B i R LM-370 AGC squelch op amp ... 1.49 | M 753 Gain Block . .. ....... ; . 1.75
1N4248 800 439 [ILM-371 R-F, I-F, opamp . ..... B89 | M 709C (DIP 1.00
| 1N4249 1000 .59 A TO9-F 0 S LA 2 3
1 D LH-J?J AH-FH, 555. I.Aun. 3?5 1 TJB'TEE n“.I stereo pr‘.mp ________ 1.!.
(JLM-374 AM-FM, SSB, IVAD ... 3.75 | 5| 731.741 Dual 741C (A) .. .. .. 1.00
siLICOﬂ TUBES (1LM-380 2-watt audio amplifier 1.95 | (1 75150 Dual peripheral driver .88
$1.49 [(TLM-3070 Chrome regenerator 1.50 1 75154 Dual peripheral driver BB
H‘]:"-’ti 393 L_.“;"';E"g?l v — '1!"“!5““’ 1.50 | (] 745512 Dual line driver ) S ™
L 7.9 -3 Cate; — OIRers E "] PA265 S-Watt voltage ra.:ulitnr vt v sm LoD
Do "] ULN2300M Op amp with SCR 1.50
Terms: odd pasipge Rated: n«i 11 I:HIEH HDLT IIHP | ['_‘T :Ala?lssf:”v:-d::ln:idllizﬂrfzt:':? '-Piﬂ-l‘l
:h:n_.: n;.ip:_-.- ;.\ ;u. field, Muss. ) nd V) l: ::;[-'-.m:wl PIV  SALE, -
etan: hi=-1 & B Carmmne Si i Pt led L -] '
{off Water Street) C.0.D."S MAY RE PHONED 1 H 3mm e gg MI-FI 1" SQUARE 7,
- _ _ = 4000 1*55 MINI METERS [
L1 15¢ CATALDE on Fiber Optics, 'ICs’, Semi’'s, Parls L] 2:25 ¢ Plastic case $1.49
pDLY pAKS .[___1 6000 2.96 ."_I Red needle Indicators
— 0 L] Balancing, stereo, tape, amps.
d‘ - 8000 3.50 VU, side mig, plug 3 minus 20 «h.
P.O.BOX 942A LYNNFIELD.MASS. 01940 ] 10000 3.95 IO v front mtg, plus 3 minus 20 db. 3 for $3.75
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Hospitality

For hundreds of years, the South has been famous for its
hospitality and friendliness. Rex Johnson offers you the finest in
new and used gear, along with service and follow thru in the true
tradition of the South.

Write us for our Free Used Equipment List and
trade-in quote on all Major lines. Remember,
the Southern tradition of friendliness and
hospitality 1s alive and well at Johnson
Electronic Sales.

P.O. BOX 332 GRIFFIN, GEORGIA 30223
(404) 228-3831



SPERRY “ORANGE"
TWIN DIGIT ARRAY

Type SPI32, each digit 1s
individually controlled, op-
eratex o 1s50VIM, LK
- un, 200 mw, Color: OKANGE.
T-digits, glass proteéection

55'95 over digits., Characler
3 for $15. heipght: 0.3, P.C. mount-
ing. Size: 9 ;” x 24", D-pins
ner digit,. Driver: SNT4A45.

1" LITRONICS-MONSANTO-OPCOA

J.ED Readouts:::

All it 14- ]'JII:I y mir Kol x,
SY I o 20 mils. Dl 0
numerals, plus. letters &
decimal, With spec sheweis,
*Monsanta FEagual. MAN-1
"'IrI"i"‘\-1 ."":u[n'l ~

TaAn-1Hode Arrav.

T:I?Lﬁt:;ﬁ Type Size:| Display| Decimal| Driver Each Special DAH FEATHER-TOUCH
MONSANTO MAN-1+ 27 | Red Yes |SN7447| 4.50| 3 for S12. :i:ﬂ::f; ~ SWITCHES
MONSANTO MAN.2% 321| Red Yes 2513 6.50 | 3 for $18, *For u“iqu;":'.'::l . Sale
MONSANTO MAN-3* .115| Red Yes |SN7448| 2.25| 3 for S6. = witches 5. 39

| MONSANTO MAN-3* 115| Red No |SN7448| 1.49| 3 for $3. -~ ), No.
MONSANTD MAN-4* .1950 Red Yes SN744B8 2.95 3 for $8. H}rf I,_r.;f-'F:‘- 8 f:
MONSANTO MAN-4* .190| Red No |SN7448| 1.79| 3 for $5. '-‘;[If_g'{.rh:- UAK (Ham's pote : -4

| MONSANTO MAN-5* 27 | Green | Yes |SN7347] 6.50] 3for $18. | | sime "l 000, 008 Systems! o %

] MONSANTO MAN-8* .27 |Yellow!| Yes |SN7a47 | 6.50! 3 for 18, :.;:iil:l]d}h‘l: SPST, ":u‘rr::'liili:.i ] se

"HEFLEETlVE LITE BAR" {SEGHEHTI LED HE.ﬂ-DﬂUTEI' et a bl [lf_u_"tl'rl:tl l'm;hl ur lt:ft & FI.H'.J.I‘T.I-'J-*;.l J:lr::!; . l;:i?i}; [L—} ::
B

ll;l.ﬁlj}- {"h-u.rlj{l 'I T

] LITRONIX 707** (MAN-1) .33 | Red Yes |SN7447 | 3.50 | 3 for $9. Printed ciregir, RN [] g

— LITRONIX 703*+* (MAN-4) .33 | Red Yes |SN7448] 3.50] 3 tor $9. |/*White ton, black numbers. = 2*
(] OPCOA SLA-1** (MAN-1) .33 | Red Yes |SN7447 | 3.50 | 3 for $9. ||'Plu¢ top. white cnaracters s CEt
[ OPCOA SLA-1*== [{MAN-1) .33 Red No SN7447 | 1.95| 3 for §5. ] Kit of 17 above :wftthag.{’q :—Lfr

") OPCOA SLA-3H Giant Digit .70 | Red Yes |SN7447 | 8.60 | 3 for 524 2L keyboard $7.50 O 4=t
| OPCOA SLA-2 Plus/Minus/1 .33 | Red No |SN7447 | 3.50 | 3 for $9. X +¥
] OPCOA SLA-11C (MAN-S) .33 | Green | *+%% |SN7447 | 4.95 | 3 for $13. \ 53

] OPCOA SLA-12 Pilus/Minus/1 .23 |Green | — |SN7447 | 4.95 | 3 for $12.

LED GaAs INDICATORS 3 for

fa g Offie 7 2

C .

*\v

088
_eSe

L 2-MV1* Amber, visible jumbn epoxy lens unr:gl‘l'r $1.00

0 1-MV2*, TO-1%, Dome, green, visible . . .. i . 1.00

11-MV-2*, green small dome, green dutf, e . 1.00 |[] Etehed calculator huurll CALCU LATOR
1 1-MV-2*, clear small plastie dome, green ditf, lite 1.00 | with holes, as above, less

1: 1-MV-3%, micro-mini ‘pin head' dome, TOL1 X, green Lite 1.00 [switches . .9$2.50 Hnard KEY BOARD
. 3-MVI*, visible, ""coas pin pak™’, red, mint dome lens 1.00 |

7 1-MVAa*, stud, high power, red, 2-watls _ 3.95 Properly etched, drilled, "MULTIPLEAED.,"” with proper
] 1-MV4H*, stud, high power, hi-dome, red, 2- watts 3.95 | diodes. Ready to go! Used with our own CAL TECH's

1 3-MV10B, visible, red, clear, dome lens, TO-1R 1.00 | 7001 chip advertised at £ 9.05 or equal to Cal Tech
1 3-MVY10C visible, red, diffused, dome lens, TO-1X 1.00 | or Mostek chip. Keyboard uses the new manufactured
: 3-MVS0*, uxial leads, micro-mini dome, clear, red 1.00| by OAK, printed-cireuit low-profile FEATHER TOUCH
1 3-MVSD12*, visible, redd, small dome lens. .. .. .. 1.00 switches, 0-to-9 in white with black letters, Decimal

] 3- H\FEGII'. jumbao rmi dome, TO-18, visible ...... 1.00| white with hlack dot. CE, CL and the 4 function
[]3-MV5020*, jumbo clear dome. TO-18, visible, red . .. 1.00 «swittcthes are in blue with white charncters, Designed
[J1-MVS040*, 4-LED red array, with B-lead pak ....... 1.49| by top maker. Size: 6t x 4%% x 1.7 All etched con-
1 3-MV5054*, visihle, red, iumbo dome lens, upright 1.00 | nections link to tike a 12-pin edge connector,

[ 2-MVS5080%, TO-1X, micro-mini, clear dome, red 1.00 | L] Cal Tech 5001 1:2-digit caleculator 2”:911_1 DIP for 9.95

"1 4-MVS50B2, visible, red, ¢lear Aat lens, TO-15 1.00 | L] Keyboard, 5001 “‘chip'’, and 12 MAN-i's, specs 35.00
1 1-MV5222%, pgreen hi plastie dome, diffused green L 1.00 | L] Ywelve MAN-3's for above .........-.0.....17.50

1-MV5222*. viear hi dome, Jiff. roen Dite : 1.00 ' | Twelve MAN-4's [ar 4L:'.I{Hrt' ................ gg-gg
1 1-MVS222¢, jumbo dome, green, panel snap-in . .. ... i;ﬂﬁ QT“H“E MAR-3'S: Jor BoTe) o yiasho. e
11-MV¥5322%, jumbo dome, GaAsp, panel snap-m Y ellow . .

1 1-MVY2000*, cartnidge panel lamp, sealed red, clear lens 1.49 12' CALCULATOR ON A CHIP
3 2-MT-2%, Phiotir Transi=tor, light sen<eor, TO-158 1.00 | DIGIT 71 CTS001 Chip [ 9 95
M 2.ME-1*, infra-red, parabolic lens. pin type 1.00 | Similiar to Mastek 5001, Outperforms Texas 8- [ ]

) | o~y

3-ME-4*, nfra-red, ""invisible’"', TO-18, Aiff. l_'En'nE
13-MEGOD*, infra-red, “"invizible’, axial, micro-mini

MUX'D DIGITAL CLOCK PC BOARD

Each bourd propiérly mi I Your thoice

I:ILElv‘-.rlf f-:lr i r|'.j.:|I-.- L f..'r].'uE 52-50 .

MAN-1"s, MAN-H'2, MAN- [T MAN-1 1] Litronics 707 { MAN-1*) | a8 -

1'%, Litronies 707 (MAN- [ MAN-3 1 | L:t:nnlics 704 (MAN-47%) IR = NAT'ON“L EQU“L “DIGITAL
1y amd TO0 (cMAN-40, amd ] MAN-4 [ | Opcoa SLA-1 (MAN-1%) : CLOCK on a CHIP"

Opcon's  SLA<1  (MAN-1) 1 6-MAN-3A's for above
-.-Hr“:h'ip"l

Bounrd 078" long with spa board. $9.50.
$12.88

I

-
=]
=)

subtracts, and divides. Use with 7-segment
readout=s, Mxies, and LEIVs., We include sche- i<
mialivs, instructions to butld calculator ‘,"f
] CTS002-9 VoIt version of above — $9.95 v
[ CTS005-Same as abhove with MEMORY — $14.95

00 | digit TMSIR02, A 40-pun DIY. Adds, multiplies, 3 for 52/
-

shevts, * Elec char, same as Monsanto devices MAN-1 or i |

= : = | ]
KEAIMMTT i budan Maker oY aur choice of S -M B G t I
MAN-1 .27 h. Monsant d LED douts! s oney ack Guarantee:
MAN-4 .19 h. M::nnt: == A u;;:;r I .. 5311 28-pin, ceramic, any readout, $12.88 *With

. 6-digits: A-B-D

TO7T* .33 h. Litronics Buy 3 — e . .
1704%% 33 h. Litronics  Take 10% 9_99 115312 24-pin, ceramic, any readout, $12.88 Spec
' SLA-1* .33 h. Opcoa ES 4-digits: C-D Sheet!
- rit ot [ hoss : Ivigital o nting Modale LT 15313 28-pin, ceramic, any readout, $12.88 eet-
it Tt L L it = 1EELR: it i I o Ly et & E*digili: n_c
T} L il el il LEeE g [ Tli"t. i SYENT g & i = . "
bt A DS e Iy et B T 24-pif plavtié, LED sodl -~ SIE88 o 0oy
i Bobh L iRt AT M A i e L e : incandescent readouts, 6-digits: A- -
nutl nixie but thie maodern LED, Choovuse from such famous - ; L . . -
mnnufacturers s Monsunto's MAMN-1, MAM-4, Litronics Code: i}—ﬂ::i;&t'.:;.ll"-l.ltll‘[ _[]l_FHPé:[]UUIPUL
MITY T0T nnd T04, Opeoa's SLA-1 (the last 4 having l'iEIiiruE" : z =
teer Beights of 0.4 #4l no extric chirge) . Euch Kit 1n-
' STUD POTTER BRUMFIELD

DIGITi lutdes dx2Y p.o board with fingers for 1 FREE edge Your choice
connector, stde-mountineg dip socket., LED readoat of iTRIACS? MINI CAP RELAYS 1115 VAC

vour choice, resistors, 4 105, and Molex connectors
DCM (this - ELIMINATES SOLDERING YOUR IC's). and . $2.49 3 tor 56 (124 VDC
hoaklet. INCLUDES P.C. EDGE CCNNECTOR — FREE! Ff

* Pin-for-pin MAN-1, " * Pin-for-pin MAN-1 elec, char., same Measures only “*3; x 1 x
E = PR 114", Plastic cased. Likse

Terms: uld postage Rated: n«t 00 h"hi" tvpe, For pe board or

Phone Urders: Wakefield, Muss, | I'L'I_. P 24504820 PRV 1Samp 25 amp | suckel, 14 jugs, 18742

Retail: 1b-1% kel Curmine >t Wuketivld, Muss, S50 $.65 %.B5 stud ton! BHoth 4PDT. All

ioff Wauter Street)) C.O0D 'S ‘H'E AY BE | HOMED 100 -85 1.05 CeEramic construction. t !

200 1.25 1.88 | .mps, contacts, For r-f ant,

-

S00 | 2.55 2 28 | €ver space is prime, you
600 — 285 | need o “mini cap™ relay,

P.O.BOX 842A LYNNFIELD ,MASS. 01940
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SUPER-QUAD

FIBERGLASS | o
A ANTENNAS REVOLUT'UNARY
COMPLETE KITS INCLUDE BREAK-THRU
HARDWARE WIRE, & LL

MOUNTS, BOOM, IH AHTEHHA DE31GH

o

‘ EELE LR R

. T -

A WEFYR
Design

STROMGER AND LIGHTER
THAN ALUMINUM

1111

SCL. Ul'-l-l g E: :

" ‘ ;:I } l‘l;lq 1""-\- . T
]
- o --‘-‘“““““\““‘ ‘. ‘.h‘ 1

b |

PAXIMUNM GAIMN

AVAILABLE IN A COMPLETE RANGE OF KITS
Special Insturction Munuwul on
Kirk's "Super Quads™ — §2.00

e 2-3 4ELEMENT TRI BAND

1015 - 20 METER . AMATEUR NET FROM $129.95

2 3 AELEMENT DUAL BAND
10 16'0R 10 6 METER . AMATEUR NET FROM |, $77.95

KIRK’S =32%° ALL-FIBERGLASS

ZELEMENT 4a0METER AMATEUR MET $380 95 HELICOIDAL BEAMS
2 &3 ELEMENT - 40 METER
AVAILABLE IN: | 5 3 4 &5ELEMENT - 10-15-20 METER

UHF 4 ELEMENT 20R G6METER
AMATEUR NET FROM

CHECK THESE OUTSTANDING AND EXCLUSIVE FEATURES:

ALL FIBERGLASS E COPPER TAPE, SPIRALLY
ELEMENTS & BOOM Il WOUND ELEMENTS @

COATED WITH DURATHANE

ANTENNA MOUNT KITS

ELEMENT LENGTHS 259 | VSWR LESS THAN 1.5 AT

& ©

TO 359, SHORTER THAN - UPPER & LOWER
METALLIC ARRAYS & BAND LIMITS

GREAT STRENGTH
AND VERY LIGHT

Example:

J Element 40 M — 46 Lbs. 852500
3 Erement 20 M — 17 Lbs: 221905
3 Element 15 W 9L $164.95

COMPLETE PACKAGED KITS INCLUDING 3 Element 10M ~ B Lbs. §119.95
SPIDERS OR V-SUPPORTS e BOOM TO MAST MOUNT
e ALL NECESSARY ASSEMBLY HARDWARE
e INSTRUCTION MANUAL
HEAVY DUTY CAST ALUMINUM

PRECISION CONSTRUCTION,
MINIMUM ASSEMBLY TIME. | |

MO TUNING
MO ADJUSTING

WORLD'S 1:1 Or
FINEST 1:4
DELTA LOOP MOUNT KIT BROAD BAND RATIO

DL {2) 1% Hub V-Supports |
(1) 1%" Boom to 1%" Mast T-Mount . ., .. .. Net $14.65 b

Kirk Broad Band Baluns Kirk Baluns provide the greatest breakdown

& 1 Sl oy E" Hub "-I"'ELIIJI:'-I?TTE are designed for match- insurance by use of mylar insulation between

(13 2 Boom to 1'% Mast T-Mount . . ... Net §22.45 ing ‘an unbalanced the tough poly thermaleze winding and the

4 line, such as coaxial Ferrite Core and a final dip coating of low

DL-3 {2} 3” s U'SU’]:FD”S cable, to a balanced dielectric impregnation. Handle peak power of
(1) 3 Boom to 2 Mast T-Mount. . .. ., . Net $36.95

antenna to produce a 2000 watts provided ratio error is low.

symmetrical wave form Uni : ‘ .
. : gue in design, Kirk Baluns : :
of equal intensity from are produced in two distine-  NET PRICE

the current cycle tive models: One for Dipoles $1295
and one for Beam Antennas.

QUAD MOUNT KIT

OM-1  (2) 1% Hub Spiders (Small Spider for VHF)

) J _,,—F-"'"-:b""l"'l |
(1) % Boomto 1% Mast T-Mount ... .. .. Net $10.85 ey Application Frequency Coverage & Power Rat.
5 i E"m___.E ings For The WVarious Models: Shown Below
OmM-2 (2} 1A Hub Spiders MODEL APPLICATION F/MC. POWER
1 III - :BHE;JU"H' EF:r.:d-lirr:tur E‘:ﬂhﬁ.’l lﬂm:l N : $13 ?5 m : gg;’g_g -ngpﬂlﬂ‘ gi_gg mes g: ';E’;
: . : arm o
(1) va oom o )X asl OURY eaesasdNe WITH B*LUHHRH__H_____E s D?ﬂqla 338 mg: ShCEE
QM3 (2) W: Hub Spiders
(1) 1%" Boom to 1%" Mast T-Maunt ... . ... Net $14.65 MODELS .8
p . S075-D MODEL
aM4 (2} 2 Hub Spiders ?ﬂfﬂnlﬁs-lrF FEII?HE-I
(1) 2" Boomto 1% Mast T-Mount . ....... Net $22.45 ity kit
o Met Wt 7 Oz Net Wt 7 Dz
OM-5 (2} 3 Hub Spiders
(1) 3" Boomto 2" Mast T-Mount. .........Net $36.95

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE

KIRK ELECTRONICS DIVISION
ELECTROTEC CORP. Dept. K
73 Ferry Road Chester CT 06412 e Telephone: (203) 873-8643
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MINIATURE METER
0-100 A {approx.) — %" dia. cooviiviveiveesnaas $1.00

know this sign

MINIATURE POWER SUPPLY
Qutput 6Vdc - 100 Mils

5 Volt ZENER and Electrolytic for 5 Valt supply furnished for
£1.00 additional.

REED RELAYS

FULL WAVE SILICON BRIDGE RECTIFIER
200 PRV (line) 256 Amps — 1"sq

OIL CAPACITORS

4 MFD — 3KVdc G.E. 23F44

L B e 4 e 2 for $10.00
100 MFD - 1500 Vdc — Sprague F1537

Use 2 in series for 50 MFD 3KV

To most DEGDIE this is a symbnl from B e T T e 2 for $25.00
Greek mythology. But to hundreds of

thousands of active amateurs, Pegasus is POWER SUPPLY

the symbol of the Radio Amateur CALL- Input 116V/1/60 Output 28 Vdc 50 Amps filtered
BOOK the single most useful operating Silicon studs — Cased transformer and choke

H . 21 x 12 % 7 = {0 2 e e e e T S
reference for active amateur stations. X 12x7=1501bs. .....cooiiiiiiiiaii,. $90.00

The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the DX edition. OMNIBUS Electronic Tndustiies, Ine.
Both editions contain much other invalu- 383 CANAL ST., NEW YORK, N.Y. 10013 (212) 226-3893
able data such as World Maps, Great
Circle Maps, QSL Managers around the | A

World, ARRL Countries list and Amateur AMATEUR RADIO
Prefixes around the World, Time informa-
tion, Postal Information and much, much
more. You can’'t contest efficiently, you
can't DX efficiently, you can’'t even oper-
ate efficiently without an up to date
CALLBOOK.

To make the CALLBOOK even more val-

uable, three supplements are issued each | | this issue, do you think there is a need for
year which bring your copy completely up
to date every three months. These are maore
available at a modest extra cost. Full de- Yes No
tails in every CALLBOOK. : _ : .
Get your copies of the big new 1973 Simple CﬂﬂStl’UCtlﬂl:l DrﬂjEE‘:tS ' %
CALLBOOKS today. Complex construction projects O
US CALLBOOK DX CALLBOOK General interest articles O
(less service editions) (less service editions) HLII'TIDI' articles ]
Just $8.95 Just $6.95 e _
Specialized columns =
US CALLBOOK DX CALLBOOK _
(with service editions)  (with service editions) Operating news
$14.95 $11.45
Mail orders add 50¢ per CALLBOOK postage Comments

and handling.
See your favorite dealer or send today to:

RADIO AMATEUR I“J |(
ca O 0O K Inc

Dept. B 925 Sherwood Drive
Lake Bluff, I1l. 60044
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READER SERVICE

Please either tear out this list of advertisers and send it
in to 73 with as many boxes checked off as you would
like to see brochures, data sheets or catalogs.. . or
else make a copy and send that in. Include your zip
code, please. Send money directly to advertisers.

ADVERTISER INDEX

PROPAGATION CHART

J.H.

Good (Open) Fair (

Nelson

) Poor (O)

October 1973

Amateur Wholesale 75 [} International Elec. 72 SUN MON TUES WED THUR FRI SAT
Antenna King 15 O Jan 59
Antenna Mart 63 U Janel 32 1 2 3 4 5
Ascom Cover || L Jeff-tronics 53
ATV 58 Ll Jensen 53 |
Autek Research 12 U Johnson 108 7 8 l 9 1 O 1 1 1 2 1 3
A&W 97 b KA Sales 106
Babylon 98 O Kirk 110 .
Callbook 111 L LA Elec. Sales 88 14 @ @l 1 7 18 19 20
Circuit Specialists 94 0 Larsen 18 .
Clegg 30, 38 O  Linear Systems - @ . l-g_ @
Com. Unlimited 104, 1050 Meshna 90, 91, 92 93
ComSpec 12 0 MFJ 58
Cornell 52 O Milliwatt 63 @ @ 30 31
CushCraft 46 U Morgain 12 -
Data Enaineering 86 G M T | Possible aurora 24, 25, 26, 27.
Denson 82 00 Newtronics 48 EASTERN UNITED STATES TO:
DuPage 103 b Omnibus 111 GMT: o0 0z 04 06 08 10 12 14 16 18 20 22
D"l" namic Elec. 58 0 Palomar 32 ALASKA w2 2 |zl sl=2alwl 2134 5¢ )54
ECM B3 ' Pemco 87 ARGENTINA P I [ I S T T T O e A
Electronic Distr. 12 ] Pnlypakﬁ 10?: 109 AUSTRALIA 14 | 78| | 78| 78| 72| 78| 14 | 14 | 14 | 14 | 144
Efil: kSDI’l 50 ] G-TTDI‘I iCE -}1 z:NAL ZONE 14 7 7 7 7 7 14 14 144 | 21 21 144
Fair B2 O Ragency & 42 m::m 17 ?E : :A : 7 | 14 | 1aa] 14a] 14 | 74 1?
Freck 63 * RP 58 T::Al : : 78| 18| 78 :ra |:| 1: 1:1 T:a T:A :A
GAM 95 L Sauny Cover || JAPAN 14 | /)] )] mB| 7 3a | 7 7 7 7 78 | 14
GﬂtEWﬂY 78 ® Selectronics 83 MEXICO 14 7 7 7 7 7 7 14 | 14 | 14A] 144 144
Genave 80 [ SEI"Itr\f 9 ::LL;::::T; 14 | 96| 78| 78| 78| 78| 7 7 7 7 78 | 7A
GLB 52 U Signal Systems 79 SOUTH AFRICA : ; : : :a 1: z : : ‘:A :: ::
G’Ddb‘but 96 D SD”d STE‘IE Bﬁ L5 50H. ) T4 T8 7 7 7B | 14 14 14 TA 781 7
Goldstein 76 0 S&R 102 WEST COAST 7 7 7 14 | 14 | 14a| 144
Goodheart 62 0 Stahler 63
s o LE NTFIAL | UNITED STATES .
. 7 14 |12 | 14
HAL 71_ U Tri-Tek Cover Il ARGENTINA wal z [ 22 120|727 |wal2t lzt |21 |21 |
Ham Radio Center 89 L) Vanguard 99 AUSTRALIA 21 |14 | 8| 8| 8| | 8| 7 |14 |14 |12 | 144
"IEIITI"&,.lIr 71 O Venus Scientific 24, 25 CANAL ZONE w | # | x P2l 3] 7 Paa | walar [2% | 9uk)
H'Enl""f 36' 56 i3 VHF Engineering 81 ENGLAND 7 7 3a| 3a| 7 & | 78| 14 | 14 | 14 7 7
H&H Engineering 52 O Waller 84 T:;T:" 2 Bl 1 8+ :H .:H : MY B ) Pl ok
i 7 | 78| 78 - ol O 0 N I L 7 [ il I
Hnbbv_ Industries 28 0 Wolf 63 A NEA RS e e s T
H'?"Gﬂlﬁ 100, 101 U World QSL 53 MEXICO il F Ly |2 il F B o e e ia
ICOM 64, 65 LI Yaesu 16 PHILIPPINES 4 | 7a| 8| 78| | 78| 38| 7 | 7 | 7 | 78] 14 |
73 Stuff PUERTO RICO 14 7 7 7 7 7 78| 14 | 1aa| 124 | 128 12 |
FM Atlas 59 SOUTH AFRICA |15 | 7 7 7 78| 78| 14 | 1sal: | 148 12 | 14
How to Use FM 59 Shsiihy 3a 3A 7a | 78| 7a
Subs 73 WESTE R N U \ IT E D STATES TO:
Books 74 ALASKA w (w22 a|ls a7 |7 [1a |1
Coupon expires in 60 days. . . .. ARGENTINA |21 | | 7 [ 7 |7 [ 7 [ &% |2 |2 |21 |
. z . g WY AUSTRALIA 21 21 14 78 78 7B 8| 7 TA | 14 1 |2
H_eader service inquiries not solicited. Correspond CANALZONE- PRl S 1 7 |t e b a e 2| sk e
dtrec‘tlv to company. DCTOB ER 1973 ENGLAND 7 7 3a| 3aA| 3A| 3Aa| 38| 7B | 14 | 14 7A | 78
Mail to: HAWALI 21 i law e anliaal a7l i |2 =
Reader’s Service INDIA 7 |1a | 7| 8| 38| 38| 8|7 |7 |72 |7 |2 |
73 lﬂﬂ., Peterboruugh NH 03458 JAPAN 144 14 | 78| 78| 7 7 7 7 7 5 |4a s |
PI'EESE Print EJI" T}’pe MEXICO 14 8 i i ¥ 7 F Tk | 14 14 144 | 144
; PHILIPPINES 14A| 14 a| ™| 8| | 7 7 7 7 78 | 14
Name Call PUERTO RICO 18 || 57 7 7 7 7 7 |14 | 14 | 184 | 144 | 144 |
SOUTH AFRICA 14 i Fi 7 T8 18 TE T4 14 Ta& | 14 14 f
Add ress U. 5. 5, R, 7B 3A | 3| 7 3A 34 | 3B 78 7TA |- 7A | 7B 78
EAST COAST 4 |7 |72 |72 |7 [ 7 |72 [ |18 [1a [18a |14a |
City State ZIip A = Next nigher frequency may be useful also.
B = Difficult circuit this period.
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BASSETT

igh efficiency mobile
nd portable antennas
or all amateur bands,
AP, MARS, CB,
ECURITY,

UBLIC SERVICE,
IARINE, AND
OVERNMENT USE.

2-6-10-15-20-40-75

Identical size, cost,
and appearance

FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

Low weight, low drag,
high strength
fiberglass

Polished
chrome brass
standard 3%-24 thread

High gain collinear
on 2 meters

MODEL DGA-2M
$29.50 postpaid

Postpaid in U.S.A.
TYPE 900 A TYPE 901

HIGH ACCURACY CRYSTALS
FOR OVER 30 YEARS

Either type for amateur VHF in Regency, Swan, Standard, Drake, Vari-
tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave.

Quotes on request for amateur or commercial crystals for use in all
other equipments.

Specify crystal type, frequency, make of equipment and whether transmit
or receive when ordering.

BASSETT VAGUUM BALUN

in U.S.A.

BASSETT VACUUM TRAP ANTENNA SYSTEM

Complete packaged multi-band antenna sys-
tems employing the famous Bassett Sealed
Resonators and Balun from which air has
been removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by model designation.

MODEL DGA-4075 . $59.50
MODEL DGA-204075 . §$79.50
MODEL DGA-2040 $59.50
MODEL DGA-152040 . $79.50

The famous sealed helium filled Balun . . .
employed with the DGA Series Antenna
Systems. Solderless center insulator and
easily handles more than full legal power
while reducing unwanted coax radiation.
Equipped with a special S0-239 type coax
connector and available either 1:1 or 4:1.

MODEL DGA-2000-B $12.95
Postpaid in U.S.A.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics,inc.

P.O. Box 5727- Fort Lauderdale, Florida - 33310
Tel: 305-566-8416 or 305-947-1191
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73 Pine St.
Peterborough,
NH 03458
USA
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Just when you're used to being abused
by ever skyrocketing prices, 73 comes
along with yet another way for Hams to
save money! We have figured out a way
for you to get High Quality QSL cards
foraslowasaPENNY-A-PIECE postpaid!
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Wayre Green
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21 Ping Street
Peterborough, NH 03458
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32 STYLES
7o choose from!

FORDER — AND PAY~,
$6 (2.5d¢ ea)

$15 (1.5¢ ea)

o fwo colore

¢ Q€0 info back
*LOW PRICES

These cards are printed on High Quality Glossy Card Stock
and are as good, or better than cards sold elsewhere for
two or three times the price. By ganging up QSL printing
between other jobs in our own print shop, we are able to
offer you this fantastic low price. At this price, do you
really have an excuse for not getting in a supply of these
nice QSLs? Don’t be one to give U.S. amateurs a bad name
by not sending a card when requested.

/

$10 (2¢ ea)

$20 (1€ ea)
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(First and last name is most friendly)
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City State

'''''

Awards to be listed on card

(as brief as possible and still get through the mail)

ZIP

County

(a must)

(if desired on the card)
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