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ICOM Han

2 Meter, 220 or 44

ICOM’s reliable, ficld proven, handhelds have
been the most popular handheld on the mzrket.
Here’s a few reasons why:

THE TRANSCEIVERS. The IC-2AT features full
coverage of the 2 meter ham band. The IC-3AT
covers 220 to 224 99 MHz, and the IC4AT has
440 t0 449.995 MHz. Each radio is only 2.6in x
1.4in x 6,5in in size. Excellent audio quality is
provided by a quality speaker and an electret
condenser microphone. All have battery saving

STANDARD . Each transcelver
comes complete — ready to use — with BP3
rechargeable battery, AC wall ct;l?cr flexible
antenna, earphone wrist strap, belt cfip...all
standard.

THE SYSTEM. Accessories for the handheld
series are interchangeable among transceivers.
Slide on removable battery packs allow quick
changing of batteries. Batteries may be charged
while removed from the transceiver.

'0.15 watt low power. Touchtone®pad isincluded.
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5.STORE BUYING POWER in action!
“ypesu | KLM

CALL NOW FOR

HANDHELDS
| e KT-34A SPECIAL LOW PRICES
‘ . W . 4 ELEMENT TRIBANDER

e 55 58 )

2 METER REGULAR $389.95

FT-208R $ 309

70CM

FT-708R
KT-34XA

SALE!
6 ELEMENT TRIBANDER

$29695 REGULAR $569.95
FREE SHIPMENT (UPS Brown) s 459

ETo ALPHA R

ALL ALPHA AMPLIFIERS
IN STOCK FOR FAST DELIVERY

CALL FOR SPECIAL PRICES

NEVER BEFORE! NEVER AGAIN

LR ertd | W ONE EXAMPLE:
NEOE 76 PA

REGULAR $2395

SALE! $1799
FAIRAEE Luetiiens

AVAILABLE AT LOW PRICES

BARGAIN PACKAGE
TS-8308 Transceiver

2 METER AMP SP-230  speaker
B-1016 YK-88C cw filter

’; 10W IN, 160W OUT. REGULAR $829
REGULAR $24995 $64995 SALE!
A $1084.85 VALUE

$279.95
————————————— LIMITED TIME ONLY ...
B-3016 , REGULAR $239.95 LIMITED QUANTITY $949 95
how Igmw $1999 LI 9 /9
““FREE SHIPMENT (U%52rovme”

prone 800 854-6046
RADIO
OUTLET

9:30AM to 5:30PM PACIFIC TIME.

OVER-THE-COUNTER, 10AM to 5:30PM.

MONDAY THROUGH SATURDAY
CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.

-
— ANAHEIM, CA 92801 BURLINGAME. CA 94010
2620 W. La Paima, 999 Howard Ave., (415) 342-5757
(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F. Airport.
Esm m.g. Between Disneyland & Knott's Berry Farm E
i OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401 : =
6265 Sepulveda Blvd., (213) 988-2212

5375 Kearny Villa Road (714) 560-4900

2811 Telegraph Ave., (415) 451-5757
Hwy 163 & Clairemont Mesa Blvd.

Hwy 24 Downtown. Left 27th off-ramp

San Diego Fwy at Victory Biva

AEA: ALLIANCE - ALPHA+ AMECO - AMPHENOL - ARRL'ASTRON - OENTRON - ORAKE - OX ENGINEERING - EIMAC - HUSTLER - MIRAGE * NYE * PALOMAR: ROBOT - RONN - SHURE - SWAN
*AVANTI-BENCHER- BERK-TEK-BIRO-BSAW-CALLBOOK-COE  *HY-GAIN - ICOM « J W MILLER - KENWOOO - KLM - LARSEN  : TELEX - TELREX: TEMPO - TEN-TEC- TRISTAO
+COLLINS - CUBIC *CURTIS - CUSHCRAFT - OAIWA - OATONG  *LUNAR : METZ :© MFJ * MICRO - LOG - MINI - PROOUCTS - YAESU and many more

Prices, specmcations. descriptions subject to change without notice.  Calil residents please add sales tax.
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Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-9471

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:
Canada and Mexico—$27.97/1 year only,
U.S. funds. Foreign surface

mail—$44.97/1 year only, US. funds
drawn on U.S. bank. Foreign air
mall—please inquire.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift reciplents. Postmaster:
Send form #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farming-
dale, NY 11737,

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdale
NY 11737. Please include an address
label

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., a subsidiary of
Wayne Green, Inc., 80 Pine Street, Peter-
borough NH 03458. Second class postage
paid at Peterborough NH 03458 and at ad-
ditional mailing offices. Entire contents
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rights reserved. No part of this pubilcation
may be reprinted or otherwise reproduced
without written permission from the
publisher. Microfilm Edition—University
Microfilm, Ann Arbor M| 48106.
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Antenna Baluns

ouT

WLLEN PB-1.5

Matches
Mode! Ratio 50 ohms to

PB-1 11 50 ohms

'PB-15| 151 75 ohms
PB-2 21 100 ohms

PB-3 3 150 ohms

PB-4 41 200 ohms

PB-5 51 | 250 ohms

PB-6 61 300 ohms

PB-7S5 | 751 | 3750hms
PB9 | 91 | 450 ohms]

Fe-u 2 121 | 600 ohms
PB-16 161 | 800 °h,’“j_4

Model PB

*14.95

350 watts PEP. 1.7 to 30 MHz.

Low cost. High performance. Just
right for transceivers. Small (%" x

%" x 1%"). Light weight (1% oz.).
Easy to attach to antenna. No
connector needed. Waterproof. All
stainless steel hardware — won't rust.

Now you don't have to com-
promise! Why connect your 50
ohm cable to a 75 ohm dipole?
Use a PB-1.5 between them to
get a perfect match (see table for
specifications). For your 100 ohm
quad use a PB-2! For your 300
ohm folded dipole use a PB-6!
Whatever balanced antenna you
use there is a PB balun to match it.

Get the balun advantages — less
noise on receive — better antenna
pattern. If you thought baluns
were only 1:1 look at the PB table
and select what you need from
eleven different impedance ratios.

1 Kw Cw, 3 Kw PEP input.
1:10r4:1

Model 2K
>

$52.50

2 Kw CW, 6 Kw PEP input
1:10r 4:1

Beam Balun

$57.50

2 Kw CW, 5 Kw PEP input.
1:1 or 4:1. Mounting Bracket
for 2” Boom

Palomar Engineers’ “white” balun
series for high power. The choice of
the big DX'ers and the commercial
services. Wide bandwidth and high
efficiency provided by heavy ferrite
toroid cores. Full 1.7-30 MHz
bandwidth. Over 98% efficient. Non-
saturating design. Teflon insulated wire
— no arc-over. Epoxy filed —
waterproof. All stainless steel hardware
— no rust. Conservative design —
easily take rated power. The only
balun with a full ten year warranty
against burnout, arc-over or
construction defects. How many
lightweight baluns have you burned out
already? Install the baiun that will stay
up there working year after year.

_— O
VISA !
L]

Send for FREE Catalog

To order, add $3 shipping/handling. California residents add sales tax.

Palomar Engineers

1924-F West Mission Rd., Escondido, CA 92025 ¢ (714) 747-3343
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Food for thought. " | 2z e [ a

: - » 131.838 173.8 6A
Our new Universal Tone Encoder lends its versatility . 51 136.5 4Z 179.9 6B

to all tastes. The menu includes all CTCSS., as well : " gl S 18024

146.2 4B 192.8 74

as Burst Tones, Touch Tones, and Test Tones. No . 114.8 2A 151.4 52 203.5 M)

counter or test equipment required to set frequency- * Frequency accuracy, * .1 Hz maximum - 40°C to + 85°C
just dial it in. While traveling, use it on your Amateur « Frequencies to 250 Hz available on special order
transceiver to access tone operated systems, or in + Continuous tone

your service van to check out your customers’ re- Group B

peaters; also, as a piece of test equipment to modulate ~ BURST TONES:

your Service Monitor or signal generator. It can even s

operate off an internal nine volt battery, and is available §§‘5’3

for one day delivery, backed by our one year warranty. 300
50

) * Frequency accuracy, = | Hz maximum - 40°C to + 85°C

* All tones in Group A and Group B are included. * Tone length approximately 300 ms. May be lengthened,
* Output level flat to within 1.5db over entire range selected. shortened or eliminated by changing value of resistor
* Separate level adjust pots and output connections for each Model TE-64 $79.95

tone Group. .
* Immune to RF ’
* Powered by 6-30vdc, unregulated at 8 ma. L'. COMMUNICATIONS SPECIALISTS
* Low impedance, low distortion, adjustable sinewave 426 West Taft Avenue, Orange, California 92667

output, 5v peak-to-peak (800) 854-0547/ California: (714) 998-3021
* Instant start-up.

» Off position for no tone output p—
* Reverse polarity protection built-in. — s
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NEVER SAY DIE

editorial by Wayne Green

THE OLD MAN

With my 60th birthday coming
up September 3rd, | find myself
retrospecting. . . and wondering
how much time is left. 1 can’t
complain, for I've enjoyed put-
ting out 73 Magazine for the last
22 years and I've had the excite-
ment of being there when many
of the interesting things hap-
pened.

Back when | first got into
amateur radio, | used to go to
the hamfests and be amazed at
Ted McElroy and his ability to
copy high-speed code. What a
show he put on! He'd tune in
some code at around 50 wpm
and talk with the people around
him for awhile, then turn to his
typewriter and make it sound
like a 100-word-per-minute
Teletype™ machine. As | recall,
Ted not only was the fastest
man in the world in copying
code, but | think he had some
speed records in typing, too.
Heady stuff for a kid.

Then, soon after the war, |
happened to be in the right
place at the right time to partici-
pate in some of the early narrow-
band FM experiments. 1 modi-
fied an old SCR-274 transmitter
and a Meisner Signal Shifter
with reactance modulators and
had a ball. Of course, I'd been
building ham gear since 1937

(golly, that's 45 years ago!), so
my ham shack was piled high
with equipment by 1946. | still
have hams say hello at ham-
tests who visited my shack in
those days and marveled at the
collection of things I'd bought
(surplus) and built. | loved to
build.

The true old-timer is the chap
who made tube socket holes in
steel chassis by first drilling a
small hole and then enlarging it
with a rat-tail file for the socket.
Oh, there were socket punches,
but they were darned expensive.
It was a long time before | man-
aged to buy a set of those elite
tools.

Then there was John Williams
W2BFD, the grandpappy of ham
RTTY. Oh, others helped, but it
was John that really got it ali
started. He did most of the early
experimenting, arranged to get
the equipment, distributed it,
and wrote articles about it. It
was his work that got me going
on RTTY in 1948, which in turn
got me to starta RTTY magazine
back in 1951. I've been editing
and publishing ever since. John
was a cranky, sneaky old man,
and he was a good friend. It's a
shame he died in 1961, for he
would have loved solid state and
ICs. But he didn't take care of
himself (smoked), so one day he

ATTENTION, AUTHORS!

73 Magazine is always searching for good articles, and now
may be your chance to share the fame and fortune enjoyed by
hundreds of other readers-turned-authors. We are looking for
construction articles, antenna articles, ciub project articles,
and so forth. Articles on any subject dealing with amateur ra-
dio are considered, but our primary emphasis is on construc-
tion. If you need help in getting your manuscript up to snuff,
we will send you a copy of “How to Write for 73" (free for an
SASE). Please send your request or manuscript to: Editorial
Offices, 73 Magazine, Peterborough NH 03458.
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keeled over. He lived and died
tor amateur radio.

Then there was Sam Harris
W1FZJ, another irascible genius
and a good friend. Sam made
the first practical patametric
amplifier. He also did a lot
of the early moonbounce ham-
ming, culminating in his working
for the big dish folk at Arecibo.

On the other side of the coin, 1
had the fun of knowing Don
Miller rather well. . . and getting
sued by him when | blew the
whistle on his false DXpedi-
tions. I've never written the en-
tire story of that one, but |
should. No, that’s not the same
Don Miller that got shafted by
the League a couple years
ago. . .difterent chap. The older
Miller is, | believe, in prison in
California for trying to get some
chap to kill his wife. The League
Miller is, | understand, about to
run for director again. That
should be an interesting elec-
tion. Since, as far as | could dis-
cover, he was kicked out of the
job on a trumped-up charge, I'd
like to see him win this one. And
| say that despite some of the
unkind things Don has said
about me at ham clubs.

Even after 45 years of ham
radio, | still get a kick out of
getting on 20m and making con-
tacts. . . either around the US or
with some good DX. A couple
years ago | was out there climb-
ing our mighty Mount Monad-
nock to get at the head of the
line for 10-GHz DXing, with
seven states contacted. No one
has come close to equalling the
record yet. That was hard
work...and fun. | think the
mountain climbing may have
taken a year off my life...but
that is nothing compared to the
dent my tirst wife made in it.

Just managing to survive with

73 for all these years has been a
miracle. Remember that I'd just
really gotten started with it
when the “incentive licensing”
debacle hit in 1963 and stopped
the growth of amateur radio for
10 years. That's when three-
quarters of the ham dealers and
95% of the manufacturers went
out of business. At one time the
magazine staff was down to five
people, working day and night to
try to keep things going.

With the ham industry picking
up a bit due first to FM and re-
peaters and then from an influx
of CBers, | kept things going.
The invention of the microcom-
puter sparked me to start Byte
magazine. . . and then Kilobaud,
Instant Software, Selling Micros,
80 Micro, Load 80, and Desktop
Computing. We went from a few
people to a staff on the order of
250, with buildings all around
town. We still have more maga-
zines in the works with no end in
sight.

One of the benefits of getting
the business to this size is that
my ideas have a better chance
of getting attention. | suppose
that at 60 | should start to slack
off and not work so hard. | still
putin a hundred-hour work week
and keep up with reading some
200 or so magazines a month
.. .plus atew books. Add that to
my travel schedule to hamfests,
computer shows, and to give
talks. | count 18 shows so far
just this year, nine talks, several
Washington trips for NIAC, a
couple of consulting trips, and a
short visit to Colombia. Not bad
when you consider we're only in-
to July at this writing.

Yes, partly I'm bragging. But
that isn’t all of it. | do want you
to know that I'm doing all this
with a goal in mind of providing
you with a magazine which is in-
teresting, which will, | hope, in-
spire you to enjoy amateur radio
more, and which may bring edu-
cation to more of the world. | feel
that I'm doing the best | can and
| hope that you'll help me
towards my goals with subscrip-
tions, with articles, and by get-
ting youngsters into amateur
radio.

Though I've got a wonderfully
supporting bunch of people
working with me, we need more
help. We're getting a big new
magazine started this fall and
would like to start some more
next year, if we can get the peo-
ple to help with the work. We
have a wondeful bunch of peo-
ple who are enjoying what they



BIG performance, small
size, smaller price!

The TR-2500 is a compact 2
meter FM handheld transceiver
with every conceivable operating
feature.

TR-2500 FEATURES:

* Weighs 540 g, (1.2 |bs). 66 (2-5/8)
W x 168 (6-5/8) H x 40 {1-5/8) D,
mm (inches).

» LCD digital frequency readout.

* Ten memories includes “MO" for
non-standard split repeaters.

* Lithium battery memory
back-up. built-in. (est. 5 year life).

¢ Memory scan.

* Programmable automatic band
scan, and upper/lower scan
limits; 5-kHz steps or larger.

* Repeater reverse operation.

* 2.5 W or 300 mW RF output.
(H/LOW power switch).

* Built-in tunable (with variable
resistor) sub-tone encoder.

¢ Built-in 16-key autopatch.

¢ Slide-lock battery pack.

* Keyboard frequency selection.

* Covers 143.900 to 148.995 MHz.

CONVENIENT TOP CONTROLS

Ty QFFSEY —REV

§.c0

P [ 4

* Optional MS-1 mobile or ST-2
AC charger/supply for operation
while charging.

* Battery status indicator.

* Complete with flexible antenna,
400 mAH Ni-Cd battery, and
AC charger.

Optional accessories:

* ST-2 Base station power supply/
charger (approx. 1 hr))

¢ MS-113.8 VDC mobile stand/
charger/power supply.

+ VB-2530 2-M 25 W RF power
amps.. (TR-2500 only).

* TU-1 Programmable CTCSS
encoder (TR-2500 only).

¢ TU-35B Programmable CTCSS
encoder {mounts inside
TR-3500 only).

* PB-25 400 mAH Ni-Cd batt.

¢ PB-25H Heavy-duty 490 mAH
Ni-Cd battery pack.

* BT-1 Battery case for AA
manganese/alkaline cells.

*» SMC-25 Speaker microphone.

* LH-2 Deluxe leather case.

TR=-3500

70 CM FM Handheld

* Covers 440-449.995 MHz in
5-kHz steps.

¢ Hi-1.5 W, Low-300 mW.

* TX OFFSET switch, +5 kHz to
+9.995 MHz programmable.

e Auto/manual squelch control.

* Tone switch for opt. TU-35B

» Other outstanding features
similar to TR-2500.

* BH-2A Belt hook.
* WS-1 Wrist strap.
* EP-1 Earphone.

TR=-9130

All mode (FM/SSB/CW) 25 watts, plus...!!!

The TR-9130 is a powerful, yet
compact, 25 watt FM/USB/LSB/
CW transceiver. Available with
a 16-key autopatch UP/DOWN
microphone (MC-46), or a basic
UP/DOWN microphone.

TR-9130 FEATURES:

* 25 Watts RF output on all
modes, (FM/SSB/CW).

* FM/USB/LSB/CW all mode
Selectable tuning steps of
100-Hz, 1-kHz. 5-kHz. 10-kHz.

* Six memories. On FM. memories
1-5 for simplex or +600 kHz
offset. using OFFSET switch.
Memory 6 for non-standard
offset. All six memories may be
simplex, any mode.

* Memory scan.

* Internal battery memory back-
up. using 9 V Ni-Cd battery. (not
KENWOOD supplied). Memories
are retained approx. 24 hours.
adequate for the typical move

from base to mobile. External
back-up terminal on the rear.

¢ Automatic band scan.

* Dual digital VFO's.

* Transmit frequency tuning while
transmitting. for OSCAR
operations.

* Squelch circuit for FM/SSB/CW.

* Repeater reverse switch

* Tone switch.

* CW semi break-in: sidetone

* Compact size and lightweight.

* Covers 143.9 to 148.9999 MHz.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

10000
er eV,

o

NYYII ] LA

TR=-9500
70 CM SSB/CW/FM

transceiver

* Covers 430-440 Mtiz. in steps
of 100-Hz, 1-kHz. 5-kHz, 25-kHiz
or 1-MHz.

* CW-FM Hi—10 W. Low-
SSB 10 W.

* Automatic band/memory scan.
Search of selected 10-kHz seg-
ments on SSB/CW.

* 6 memory channels.

1 W.

* H/LOW power switch. 25 or 5
watts on FM or CW.

* High performance noise blanker.

* RF gain control. * RIT circuit.

Optional accessories:

* KPS-7 Fixed station power
supply.

* PS-20 Fixed station power
supply (TR-9500 only)

* SP-120 External speaker.

* TK-1 AC adapter for memory
back-up
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do...and are learning. There
isn't a better part of the whole
world in which to live than New
Hampshire.

While | enjoy publishing the
magazines, my main goal is to
try to get American technology
so we can catch up with Japan.
To this end | believe we need a
monumental growth of amateur
radio, attracting the teenagers
to the hobby. Then we need bet-
ter colleges to teach them and
turn them loose to build new
businesses and provide us with
the telecommunications and
computers we are going to need
inthe next ten and twenty years.

With your help, | think we can
get the amateur rules so they
are better in tune with the type
of technical enthusiast we need.
With your help, we can get ham
clubs going in every high school
in the country. With your help,

we can set up a pilot model of
the college that is needed. ..
and then help it proliferate. Has
anyone franchised colleges yet?

At Comdex, the computer
show in Atlantic City a couple of
weeks ago, | was most pleased
to meet so many computer com-
pany presidents who walked up
to me and gave me their call let-
ters. | wasn't surprised, for ama-
teur radio gives a youngster a
tremendous head start over
everyone else when it comes to
a technical career.

I've got to lose about ten
pounds | put on eating at the
shows and I've got to spend
some time getting in shape for
skiing this winter. That, plus get-
ting a new magazine going and
hitting the show circuit again
this fall, should keep me busy.
Do | hear any interest from
readers in joining me on the

show trip to Tokyo, Seoul,
Taipei, Hong Kong. . .and on to
9Vv1, 9M6, VS5, 9M8, DU?

THE NON-DXPEDITION

Some 700 DXers who worked
KF10 portable on CEQX on San
Felix Island (off Chile) were
somewhat upset recently when
the League discredited the oper-
ation. One of the DX bulletins
had further details. It was
reported that the Chilean gov-
ernment had claimed the docu-
ments as forgeries. The Chilean
club was up in arms about the
whole situation.

A day or so later | received a
letter mailed from Greece from
Bob Read KF10 with copies of
some CEO®X documents but no
explanation. These papers were
copies of copies, so there

Continued on page 100

miles to the west!”

Well. . .1Can Dream, Can’tl?

“Sorry to hear about your line noise! We're rerouting our power lines seven

by Bandel Linn K4PP
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The Memory Keyer
that started a
revolution

commands,
as well as text,
for automatic execution

The Heathkit uMatic Memory Keyer's sneak
preview caused a sensation at Dayton in 1981,
and the excitement is still running high:Ask
about it on the air. Those who own one will tell
you it revolutionized their operating practices,
eased their hand fatigue, multiplied QSDs —
and increased the number of incoming QSLs.
In contest, you can prove it’s the best every time.

Inside, a custom microprocessor stores up to
240 characters of text or commands. Variable-
length buffers eliminate wasted memory space.
Command strings let you sequence speed,
weight and repetition alterations or text in any
order you desire. Choose the speed (1-99), any
of 11 weight settings, plus spacing and message
repeat count, then sit back and collect contacts...

Capacitive-touch iambic paddles unplug and
store inside the keyer when not in use. Left
handed? A two-key function will reverse the
paddles! Or a socket will connectto your favorite
keyer. To boost copy, a 4-level random ‘practice’

H i ! ! [ ] I® Electronics Corporation in the U.S.

—e ——— a—e [ — esee e

mode permits 6400 differen
and repeatable, 3000-character training ses-
sions at any speed you like.

Other features include a built-in sidetone oscil-
lator and speaker with volume/tone controls,
phone jack and earphone, message editing,
entry error alarm, self-diagnostics, battery back-
up and a unique auto-shutoff should you forget.
Complete details on the revolutionary wMatic
Memory Keyer are in the new Heathkit Catalog
and at your nearby Heathkit Electronic Center.*
Send for a free cataleg! Write:

Heath Company, Dept. 011-344
Benton Harbor, Ml 43022 ..,

In Canada. contact Heath Company,
1480 Dundas Street E., Mississauga, ONT LAX2R7.

Visit your Heathkit Stare

1S "
/ ~Z3= 7 Where Heathkit
3 V‘g"{ products are

b ¢
o TNR J
. S displayed, sold
. ( and serviced.
- ySee your telephone

white pages for locations.
“Units of Veritechnology
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The Splattometer

— visual overmod warning

Ed. Note: “The Splattometer” was one of the honorable mention winners in our Home-Brew Contest. W1BG will be receiving a $50 bonus in

addition to his normal article payment.

Penn Clower W1BG
459 Lowell Street
Andover MA 01810

he most common way

to abuse a sideband sig-
nal at the transmitter is by
overdriving the output am-
plifier. That generates splat-
ter, spurious signals which
can cause interference up to
50 kHz or more from the
normal transmission fre-
quencies.

The “Splattometer” con-
nects easily into the trans-
mission line, monitors the
output signal, and flashes a
warning lamp whenever it
detects flattopping. An en-
tirely new type of signal ana-
lyzer, it is a real help in get-

ting the most power from a
transmitter while minimiz-
ing splatter. The entire in-
strument, including the
built-in ac power supply,
can be built for $65 using all
new Radio Shack compo-
nents, or for much less if
your junk box isn’t com-
pletely empty.

Amplifiers used in side-
band transmitters are linear
amplifiers. That means the
output signal, aside from be-
ing more powerful, should
be an exact replica of the in-
put signal. Amplifiers have
limits, however, and over-
driving one can cause it to
exceed its linear range so
that the peaks of the output
waveform get clipped or

flattened. These flattops
cause the signal to splatter
extra energy onto adjacent
frequencies.

Splatter can be hard to
control for several reasons.
Operators naturally want to
run their transmitters at full
power, and that often leads
to running the microphone
gain too high. An swr-type
power-output monitor will
show more output power,
but unfortunately much of
that extra power is spread
up and down the band.

Monitoring a transmitter
for splatter until now also

has posed a problem since it
required the use of an oscil-
loscope. That solution can
be complex and expensive.
As a compromise, most
hams leave the microphone
gain control set at some cus-
tomary point and hope the
ALC is working well enough
to avoid splatter. For some
people that works and for
some it doesn’t. It usually
doesn’t work at club sta-
tions where operators may
not be too familiar with the
equipment, and it usually
doesn’t work during con-
tests when the race is on and
every Watt counts.

Photos by W1GSL

Photo B. Interior view of the recycled cabinet. The main cir-
cuit card plugs into the empty card socket while the power
supply is mounted separately. Note that the rf voltage divider
resistors are mounted directly on the input connector. A plas-
tic shield keeps stray fingers off the ac line fuse.

Photo A. The uncluttered 4” by 72" front panel is dominat-
ed by the PEP wattmeter and splatter-alarm lamp. Only two
operating controls are required, a power switch and reset
push-button.
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Photo C. Five ICs and the lamp driver transistor pack a lot of
functions into a small space. The rf detector/filter compo-
nents are grouped by themselves in the lower left-hand cor-
ner of the board. From left to right across the board are the
quad op amp, quad comparator and dual timer, and finally
the two up/down counters. One-quarter Watt resistors and
miniature capacitors are mounted on end to save space.

The “Splattometer” is a
much better alternative.
This simple flattop-monitor
and -alarm circuit is usable
over a wide range of trans-
mitter power levels. The cir-
cuit basically consists of
two sections. The first mea-
sures the peak voltage pres-
ent in the transmitter signal.
The second section mea-
sures how long the transmit-
ter output has been at that
maximum level. A clean SSB
signal will just peak briefly
to the transmitter’'s maxi-
mum output, but a splatter-
ing signal will be clipped
and so stay at that level for a
longer time. That time at
maximum power is detected
by the circuit and triggers
the splatter indicator.

How It Works

A block diagram of the
circuitis shown in Fig. 1. The
antenna cable is looped
through the unit and a small
portion of the rf voltage is
sampled with a restive divid-
er. This signal is rectified
ard lightly filtered to create
an accurate audio frequen-
cy reproduction of the rf
envelope.

The peak-voltage measur-
ing portion of the instru-
ment is built around an up/
down counter and simple

six-bit digital-to-analog (D/A)
converter. The converter
output is a dc voltage nom-
inally equal to the peak lev-
el of the detected rf wave-
form. If the detected level
peaks higher than the exist-
ing D/A output, the counter
gets clocked a step higher,
thus raising the D/A output
voltage. This feedback-con-
trolled up-counting by itself
would eventually set the
converter output just above
the rf peak voltage.

The counter, however, is
also being clocked down-
ward about two steps every
second; as a result, the D/A
converter output tracks
within one or two steps
(about .2 volts) of the detect-
ed peak envelope level. A

N
TRANSMISSION RF lENvELOP
LINE T sampLe DET e
out —

Photo D. Although it fits nicely on top of the transceiver, the
Splattometer can be placed anywhere within the operator’s
field of view. It doesn’t need constant attention; when you
splatter, it lets you know with a bright flash.

threshold circuit freezes the
counter state when the rf
signal disappears between
words, sentences, or trans-
missions. The dc measure-
ment of the peak signal lev-
el also drives a simple volt-
meter whose scale is cali-
brated to show the PEP
Watts the transmitter is de-
livering to a 52-Ohm load.
Notice that the relatively
crude 6-bit D/A converter is
perfectly acceptable since
the feedback around the
counter automatically ad-
justs the dc output to match
the peak input. The actual
counter state and converter
linearity simply don’t
matter.

The flattop-detection por-
tion of the Splattometer

—

COMPARATOR =

starts by low-pass-filtering
the detected rf envelope
with a one-millisecond time
constant. This means that if
the rf envelope suddenly
jumps from zero to maxi-
mum, the filter outputs will
take about three millisec-
onds to follow it. The splat-
ter indicator is triggered
whenever the output of this
filter is greater than 80% of
the measured peak signal
level. The 80% and 1-ms
time constant were chosen
so that the instrument will
detect any flattop lasting
longer than 2 ms.

The output indicator is a
panel lamp driven by an IC
timer which generates a
1-second-long pulse when-
ever a flattop is detected.

L" UuP/D

— l
\

LOW-PASS
FILTER

—

RF - —
THRESHOLD

DETECTOR i

l
g ==
|

OWN
D! COUNTER

6 81T D/A
CONVERTER

FREEZE
COUNT

PEP
WATTME TER

I o

COMPARATOR

| ——

(Ims)

LAMP
| PULSER
-

SPLATTER
”I INDICATOR

Fig. 1. Splattometer block diagram.
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The 1-second pulses are just
long enough to produce a
bright eye-catching flash on
each detection. This visual
alarm works well.

One of the nicest features

of the Splattometer is that
you don’t have to concen-
trate on watching it the way
you would an oscilloscope.
It just sits quietly off to the
side until you start talking

too loudly and then Flash!, it
grabs your attention. A use-
ful modification of the out-
put indicator, particularly
for sightless hams, would be
to replace the lamp with a
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Fig. 2. Schematic diagram.

SwWor

4.8-kHz piezoelectric buzz-
er. The operator would cer-
tainly hear the buzzer, but
its frequency would be too
high to get past the transmit-
ter’'s SSB generator.

The complete circuit dia-
gram is shown in Fig. 2. The
circuit proper uses just five
ICs, and the power supply
contains a sixth for 5-volt
regulation. An LM324 quad
op amp is used to buffer the
several RC filtered signals
and acts as the D/A output
amplifier. A quad LM339
comparator gates the count-
er-up, counter-hold, and
splatter-detection signals.
The last comparator section
is used in the 2-Hz count-
down oscillator. One sec-
tion of a 556 dual timer gen-
erates the output indicator
pulses while the other pre-
vents the counter state from
underflowing from zero to
all ones. That second timer
section can also be triggered
by the front panel push-but-
ton to reset the counter to
zero. The reset button isn’t
used much except at power
turn-on when the counter is
likely to come up in an un-
realistically high state.

The counter uses two
74L5193s. The standard
74193 chips will work just as
well, but the extra 10¢ cost
per chip seemed like a
worthwhile expense in terms
of reduced power consump-
tion. The D/A converter is an
R-2R ladder made entirely
with 22k resistors. Five-per-
cent resistors were used
without problem, although
the conversion linearity is
poor. That doesn’t matter,
as mentioned earlier, and
the 64 output levels are ade-
quate for proper circuit
operation.

The simple power supply
has one unusual feature.
The main circuit board re-
quires 12 to 20 volts at 10
mA or so and 5 volts at 45
mA. Those needs are easily
met with the 1000-uF filter
capacitor and the 5-volt reg-
ulator. The indicator bulb
draws about 150 mA,
though, and if taken from



Announcing

PRIVATE PATCH

Introducing Private Patch. A giant step
forward in Autopatch/Interconnect
technology, capability and standard
features. Our revolutionary new
techniques of audio and digital signal
processing offer several advantages over
conventional sampling/scanning type
Autopatches: 1. The annoyance of
continuous squelch tails is totally
eliminated. Makes conversation much
more natural and enjoyable. 2. In addition
to superb simplex capability, operation
through repeaters is made possibie. 3.
The only connections made to your base
transceiver are to microphone and
speaker jacks. NO [INTERNAL
CONNECTIONS OR MODIFICATIONS
NECESSARY! Use Private Patch simplex
for local operation, through a repeater for
extended range. CW ID makes your
Autopatch legal, and alerts you to
incoming calls when ringback is turned
on (state callsign when ordering). Five
digit owner programmable access code
and operator/long distance inhibit switch
assure security and protect your phone
bill. Positive control is assured by Private
Patch logic functions. A fully digital
timing approach eliminates all timing
adjustments. Three/six minute timer
shuts down Private Patch if you drive out
of range. Resettable with reset code for
additional talk time as required. Self
contained AC supply. Modular phone jack
and modular phone cord provided. All
electronics contained on one high quality
glass circuit card. Private Patch contains
40 integrated circuits and 16 transistors.
Send for additional information. Compare
our features.

Special Factory Direct
Introductory Price

489
CALIF. ADDRESS ADD #29.34

®w =
130 —

DEALERSHIPS INVITED

AUTOCONNECT

P.O. BOX 4155
TORRANCE, CA 90510

~See List of Advertisers on page 130
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=
WHY SETTLE FOR HALF THE BAND?
Enjoy super-gain, low VSWR, and FULL COVERAGE, 144

through 148 MHz, with less weight and windload. Dual-driven
elements, balanced feed for a better match and clean pattern.

Bandwidth: 144-148 MHz Balun: 2KW 4:1
Gain.____ 155dBd____ a ___Boom:. 21" 5(1%"
VSWR:  1.2:1&less s _ Windload: 1.6 sq ft
Eeamwidth' 28° Weiﬂht: 9 Ibs

CIRCULAR POLARIZED For
the Phase IlIB satellite and
terrestrial DX, ATV, and FM.
Minimizes multipath and flut-
ter fading. Rugged sym-
metrical construction.

Bandwidth: 420-450 MHz

Gain. 12dBdc

VSWR. 1518 less 420-450-18C
F/B: 20 dB

Baluns:  2KW, 4:1(2) Windload: .5 sq ft

Boom 88”1 ‘ Weight: 3.6 Ibs

IDEAL for point-to-point and
repeater control. Rear-
mounted, vertically polariz-
ed, compact. Continuous
coverage, 420-470 MHz.
Direct coax feed suitable for
most installations.

420-470-6

Bandwidth:  420-470 MHz
Gain:_ _8dBd___
VSWR: 1.2:1 & less

Boom:  271"0D.
Weight: 1.2 Ibs F/B: 20 dB, min
SEE YOUR KLM DEALER:

KLM Electronics, Inc. P.O. Box 816, Morgan Hill, CA 95037
(408) 779-7363

Beamwidth: 60°
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the 20-volt supply, this is
enough to drop the filtered
dc level several volts and
significantly increase the
ripple. As an alternative, the
bulb is powered from the
half-wave rectified voltage
present between ground and
either input side of the
bridge. The rms level there is
a better match for the bulb’s
design voltage, and the bulb
current has little impact on
the 20-volt supply since it is
isolated from the filter cir-
cuit. The two 47-Ohm resis-
tors in series with the bulb
limit the current so that the
lamp brightness is about the
same as when powered from
a true 6-volt source.

Construction

As can be seen in the pho-
tographs, my unit makes lib-
eral use of flea-market com-
ponents. The parts list speci-
fies equivalent Radio Shack
parts which can be used to
build a similar-looking unit.
Total cost using all Radio
Shack parts is around $65,
but there are many corners
which can be cut to reduce
that price.

My flea-market cabinet is
a real deluxe job, so the
parts list specifies a corre-
spondingly nice $9 unit. A
similar-size Bud Minibox or
other enclosure would work
as well and cost much less.

The Radio Shack meter
also costs $9, but many sur-
plus outlets having adver-
tisements in 73 regularly of-
fer similar meters at less
than half that price.

My junk box contained a
salvaged plug-in-type circuit
board and socket; those two
items purchased new total
almost $7. Obviously the
plug-in feature is nice, but it
is also completely unrelated
to the electrical operation
of the circuit.

Radio Shack components
are of reasonable quality
and readily available, so
they are a good yardstick to
use in measuring the maxi-
mum cost of this project.
Remember, however, that
with a little resourcefulness,
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A SPLATTER DETECTOR FOR PROCESSED AUDIO?

Several people have independently suggested how to build
a splatter detector which might work with both processed and
natural audio. The suggested technigue is certainly worth
passing along as a guide to further experimentation. The idea
is to identify the sharp clipped corners which cause splatter
by doing some frequency analysis on the AM-detected SSB
envelope. In this approach, the output of a lightly filtered AM
detector would be separated into two channels—one each for
frequencies above and below 3 kHz. Ideally, the signal filtered
into the low-pass channel would be all **good” energy while
the high-pass channel would contain only splatter signal.
These two audio channels could then themselves be rectified,
filtered, and compared in magnitude to provide some mea-
sure of the amount of splatter at any given time.

| see two main problems with this approach, one practical
and one theoretical. First, the low-pass and high-pass filters
may be difficult to design in an easily reproduced form. There
will be a lot of signal in the low-pass channel, but not much in
the high-pass section: perhaps 30 to 50 dB of rejection will be
required over a small (less than an octave) frequency range.
Each channel will probably need three or more cascaded ac-
tive filters with closely matched cut-off frequencies, Q, and
passband ripple. Second, the high-pass channel will also con-
tain signals not caused by splatter—the 3rd and 5th order
distortion products—and these signals may confuse the
splatter-detection process. Their presence certainly adds an
interesting element to the trade-off between time and fre-
quency domain analysis. The detection approach outlined in
Fig. 1 has a lot of positive features: it works fine with un-
processed audio, is auto-adaptive over a wide range of input
levels, is easily reproduced, and is low in cost. The processed
audio problem is ripe for experimentation and perhaps some
readers would like to give it a try.

the cash outlay can be sub-
stantially reduced.

Using Radio Shack com-
ponent values is also some-
times difficult. The R-2R lad-
der in my unit is actually
constructed with 10k and
20k resistors. The schematic
and parts list specify 22k re-
sistors because they were in
the Radio Shack catalog,
but using only that size re-
quires paralleling 5 extra re-
sistors to create the 11k val-
ues. Electrically that's per-
fectly acceptable, but phys-
ically it’s somewhat bulky.
If you do buy the 22k resis-
tors, the entire project uses
23 of them. Since only 17 go
in the ladder network, be
sure to use the opportunity
to select out the closest
matched group of 17 with
an ohmmeter.

You’ll see in Photo B that
I used a single rf connector
while the schematic shows
a two-connector loop-
through. | run the transmis-
sion line right by the back of

the instrument and use a tee
connector to connect to the
input of the Splattometer.
The two-connector loop-
through is preferable as it
avoids completely the
temptation to connect the
instrument to the line with a
single length of cable, cable
which would look like a re-
active stub on the higher
bands and so interfere with
transmitter tuning.

Note also that the resis-
tive divider is mounted di-
rectly on the back of the in-
put connector. That mini-
mizes stray coupling prob-
lems by keeping the large rf
voltage away from the main
circuit board.

For the same reason, the
rf detector and filter compo-
nents are grouped by them-
selves in one corner of the
main board. | mounted the
ac fuse inside the box since
the back panel opening on
my cabinet wasn’t large
enough for the ac line, rf in-
put connector, and fuse,

too. The parts list specifies a
panel-mounted fuseholder
since 1 ost people won't
have my space problem.

The simple power supply
is built as a separate unit.
Certainly that handful of
parts could be placed on the
main board with the rest of
the circuit. The advantage
of the separate approach is
that is is easier to disconnect
and test the power supply
by itself. It's also convenient
to be able to insert current
meters between the supply
and main circuit during
checkout.

The front panel can be
laid out in any desired man-
ner. Try to choose a lamp
holder which will easily be
visible over a wide angle.
One advantage of the flash-
ing indicator is that it can at-
tract attention without be-
ing constantly watched.
Don’t ruin that feature by
using a lamp assembly
which has a narrow viewing
angle. | didn’t include a
power-on indicator lamp on
the assumption that it might
lessen the visual impact of
the splatter indicator.

The PEP wattmeter is ac-
tually a dc voltmeter read-
ing 0 to 8.5 volts, so any dc
current instrument with a
full-scale range of 5 mA or
less will work with a suitable
selection of series resistor.
The rf sampler and filter cir-
cuits of the Splattometer are
designed so that a 3-volt dc
output at the D/A converter
corresponds to 100 Watts
PEP delivered to a 52-Ohm
load. Power is proportional
to voltage squared and the
D/A output can range from
almost zero to 7.5 volts, so
the meter will read from
near zero to about 700
Watts PEP. Meter calibra-
tion is quick and easy using
the calibration chart shown
in Fig. 3.

| made a whole new face
for my junk-box meter using
India ink, press-on transfers,
and a piece of good writing
paper pasted to the back of
the old metal meter face.
The back of the metal plate
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Introducing the New Low Cost Spectrum
SCR 77 Repeaters—ZM 220 & 440 MHz'
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Includes: @ 0.3 uV Rcvr. 8 Pole IF Filter
® Crystals—high stability .0005%
® Local Mic
® Your Call programmed into iDer
® Provision for Auto-Switchover to Btry. Pwr.
® Built-in 115/230V AC Supply; basic Panel Con-
trols, Spkr., LED Indicators

If you're looking for a new Repeater, but you real-
ly don’t need (or can’t afford) all the features and
options on our world famous, ‘Super Deiuxe’
SCR1000/4000, then our new economy line of
SCR77 Repeaters is ideal for you!

These new Repeaters maintain the quality of design, com-
ponents and construction which made Spectrum gear
tamous. However, ail of the “bells & whistles’ which you may
not need or want have been eliminated—at a /arge cost sav-
ings to you! The SCR77 is a real “workhorse" basic machine
designed for those who want excellent, super-reliable perfor-
mance year after year—but no frills! (‘PL’, 12 Pole IF Filter,
Front End Preselector, and a 30Wt. Transmitter are the only
“built-in options available; but Autopatch, Remote Con-
trol, and other equipment can be connected via the rear
panel jack.)

~

Ot course, if you do want a full featured/super deluxe
repeater, with higher power and a tull list of available ‘built-in’
options, then you want our SCR1000 or 4000 “Dream
Machine”. These units will continue to be available for those
who want ‘The Ultimate in Repeaters’.

SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no ‘plug-in’ ID board (Export), deduct
$40.00. Call or write today for a data sheet, or to place your
order! Sold Factory Direct or through Export Sales Reps only.

10M FM RX/TX Boards, Repeaters & Remote Bases NOW
AVAILABLE! Call or Write for Full Info.

7eT7 SPECTRUM COMMUNICATIONS

1055 W. Germantown Pk, S10 ® Norristown, PA 19401 @ (215) 631-1710 ® Telex: 846-211
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Rf Input Power D/A Output Meter Reading
Level (Watts) Voltage (If full scale is 1.0)

25 1.5 A77
50 2.12 .25

100 3.00 .353

150 3.67 .432

200 4.24 .50

300 5.20 612

400 6.00 707

500 6.71 .79

600 7.35 .866

700 7.94 .935

800 8.49 1.00

Fig. 3. Meter calibration points.

is blank, of course; the origi-
nal scale would show
through paper glued to the
front of the faceplate. To
make the scale, draw an arc
on the new meter face, re-
place the faceplate and con-
nect the meter to a variahle
power supply through a re-
sistor sized to make 8.5 volts
read full scale. With a 1-mA
meter, that resistor should
be just under 8.5k. The sche-
matic shows a 10k resistor in
parallel with a higher value;
56k will do the job almost
exactly. If you purchased
the Radio Shack resistors,
there will be a spare 68k,
Ya-Watt resistor which will
work fine.

With the chosen resistors
in place, set the supply to
8.5 volts and mark that
pointer position as 800
Watts. Now go down
through the middle column
of Fig. 3 marking the watt-
age levels at the correspond-
ing voltage points. Finish up
by removing the faceplate
and adding the dry transfer
numbers at the appropriate
spots. If you don’t want to
go through the trouble of
making a new meter face,
the third column of Fig. 3
can be used to make a con-
version chart for the existing
scale on a 1-mA instrument.

For convenience, | built
the main circuit on a plug-in
prototype card. This board
comes drilled with 1-inch
spaced holes and has an ar-
ray of printed circuit pads
etched on one side. The IC
sockets and passive compo-
nents are mounted on the
front of the board and the
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interconnections are made
from the rear with short
lengths of wire. Wire-wrap
wire is nice to use for the
wiring because of its small
size. The finished board
doesn’t look as nice as a real
printed circuit card, but it is
quicker to make, works as
well, and is easier to modify
should a reason arise. If you
wish, you can save some
money by skipping the plug-
in feature and hard-wiring
the necessary external con-
nections to a standard pro-
totype board.

Checkout and Operation

There is nothing critical
about this circuit that has to
be “tweaked” in to allow
proper operation. If the proj-
ect doesn’t work when first
turned on, the reason is
most likely a wiring error or
sloppy soldering, so check
your work carefully. It is al-
ways prudent to try the
power supply first, making
sure the proper operating
voltages are there. With
everything connected, the
meter will probably read up-
scale when the power is
switched on. This is because
the counter stages turnon in
some random condition
Pushing the reset button
should drop the meter point-
er almost to zero.

Connect a transmitter
through the unit to a dum-
my load and tune up for nor-
mal SSB operation. To main-
tain calibration accuracy,
the Splattometer should al-
ways be inserted in the line
at a low swr position, that is,
between the transmitter and

TWO IDENTICAL POWER (FILAMENT)
TRANSFORMERS FOR 115 VOLT ISOLATION

SPLAT TOMETER

=30 =1

=

T
\‘\ \
LN

POWER INDICATED ON
SPLATTOMETER
SHOULD BE

Vz RMS

52

RMS
AC VOLTMETER
aC

=3|Fe&

Fig. 4. Calibration using the 115-V, 60-Hz line.

antenna coupler if one is
used. Push the reset button
after tuning up, key the
transmitter, and say a few
words into the microphone.
The splatter lamp will flash
on the first few syllables and
the meter will move rapidly
upscale. The Splattometer
has now calibrated itself to
your transmitter’'s PEP out-
put and is watching for flat-
topping. The meter will
flicker only slightly as you
continue to talk; between
words and transmissions it
will hold dead still. The typi-
cal efficiency of a linear am-
plifier is around 60%, so if
the transmitter is rated at
200 Watts PEP input, the
meter should indicate about
120 PEP Watts output.

Now turn up the micro-
phone gain, talk more loud-
ly, or cluck into the micro-
phone. The splatter lamp
will flash but the PEP output
meter won’t move upward
any more than when you
were talking normally. If
you have an swr bridge or
averaging power meter in
the line, you'll notice that it
does indicate more power
when you flattop. A lot of
amateurs make themselves
unpopular because they
don’t realize some of that
’extra’” power is just
splatter.

Incidentally, during CW
operation the splatter lamp
will flash on every key clo-
sure since the CW signal is
detected as a severely dis-
torted SSB signal!

One limitation of the
Splattometer circuit is that
it may not respond properly

when speech processing is
used. This failure results
from assuming that splatter
is always associated with an
extended period of maxi-
mum transmitter output.
The splatter isn’t generated
during the clipped interval,
however; it’s really a result
of the sharp transition be-
tween the flattop level and
the rising (or falling) enve-
lope power at the beginning
(or end) of the clipped peak.
Key clicks on a poorly-
shaped CW signal are
caused in exactly the same
manner. When normal un-
processed audio is used to
generate the SSB signal, any
peak clipping would be ex-
pected only in the output
amplifier, so in that case
splatter and limiting go to-
gether and the Splattometer
will work beautifully.

With processed audio,
the situation is different.
Speech processors, whether
designed to work at audio or
rf, generally contain some-
where in their makeup a
compression amplifier, clip-
per, and filter. The amplifier
brings up the relative ampli-
tude of the weaker voice
sounds, the clipper limits
the peak output level, and
the filter removes the high-
frequency distortion prod-
ucts caused by the clipping
action. The SSB envelope
produced with processed
audio can have flattened
peaks holding at the maxi-
mum output level for rela-
tively long periods of time.
Such peaks do not in this
case indicate the existence
of splatter because the clip-
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ping occurs in the speech
processor (where it is also
“cleaned up” with a filter)
and not the transmitter’s fi-
nal amplifier. The Splatto-
meter will detect these
peaks and incorrectly indi-
cate the signal is splattering.

This shortcoming is really
not the handicap it first ap-
pears to be. Once the clip-
ping level in the processor is

correctly set, that circuit
will prevent the transmitter
output stage from being
overdriven into saturation
—no matter what happens
at the microphone. In-
creased audio input to the
processor or increased
amounts of comipression
will raise the average output
power (and the amount of
distortion in the audio re-

PARTS LIST
Radio
Shack
Number Part Quantity
Item Needed Number per pack
Resistors
47 Ohms, Yo W 2 271-009 2
1k a2 W 2 271-023 2
22k Ya W 1 271-038 2
3.3k Va W 5 271-1341 5
4.7k Ya W 8 271-1330 5
22k Ya W 23 271-1339 5
10k Ya W 5 271-1335 5
100k Ya W 3 271-1347 5
1Meg Ya W 3 271-1356 5
68k Ya W 1 271-1345 5
Capacitors
1000 ufF, 35V 1 272-1019 1
220 pF 2 272-124 2
.01 ufF 2 272-131 2
AufF 2 272-135 2
.47 uF 2 272-1417 1
.68 uf 1 272-1418 1
.05 ufF 1 272-134 2
Semiconductors
1N914 4 276-1122 10
4 A, 100 V bridge 1 276-1171 1
7805 regulator 1 276-1770 1
NPN transistor 1 276-2030 1
LM324 quad amp 1 276-1711 1
LM339 comparator 1 276-1712 1
74LS193 counter 2 276-1936 1
556 dual timer 1 276-1728 1
Miscellaneous Electrical
1-mA meter 1 270-1752 1
12-V transformer 1 273-1505 1
#47 lamp 1 272-1110 2
Ya-Amp fuse 1 270-1270 3
Hardware
Power switch 1 275-602 1
Reset switch 1 275-609 2
Fuse holder 1 270-364 il
Lamp socket 1 272-325 2
Rf connector 2 278-201 1
Cabinet 1 270-269 1
Plug-in board 1 276-153 1
Board socket 1 276-1551 1
Circuit board 1 276-158 1
(for power supply)
16-pin sockets 2 276-1998 2
14-pin sockets 3 276-1999 2
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covered at the distant re-
ceiver), but the peak input to
the final amplifier will be
safely limited by the proces-
sor’s clipper and splatter will
not occur. The Splattometer
is needed most in the situa-
tion where it works best: an
SSB transmitter running with
unprocessed audio. In that
case, clipping is most likely
to occur in the transmitter’s
output stage. Such clipping
will cause splatter and the
Splattometer will correctly
identify the condition.

The final wattmeter accu-
racy is dependent on several
things but should be within
10 or 15 percent without fur-
ther adjustment. If you’re
really finicky about such
things, it can be set on the
nose with an isolated 60-Hz
source and a good ac volt-
meter. Use a 1:1 isolation
transformer or two filament
transformers back-to-back
as shown in Fig. 4 and feed
the output into the Splatto-
meter. Measure the equiva-
lent input power as the
square of the rms voltage di-
vided by 52. If necessary,
the series meter resistor can
be adjusted so that the
pointer exactly indicates the
calculated power.

Wattmeter accuracy is
also dependent on swr. Re-
member that the wattmeter
is really a peak-reading rf
voltmeter which can be cali-
brated in Watts only be-
cause the load is specified
as 52 Ohms and P=E?}R.
The wattmeter scale will be
inaccurate if another load
impedance is used; for ex-
ample, if the load is doubled
to 104 Ohms, the indicated
power will be twice the ac-
tual power. If the transmis-
sion line swr isn’t 1:1, the
problem is harder to solve
since the wattmeter read-
ings will vary with the elec-
trical length of the line. The
rf voltage on a line having
2:1 swrwill vary overa2to
range depending on line
length. The indicated power,
if based only on the voltage
measurement, would vary
over a 4 to 1 range—from

about half to twice the actu-
al power! The Splattome-
ter's PEP wattmeter can be
calibrated and used as a
worthwhile test instrument,
but don’t forget to consider
errors caused by swr. The
splatter-detection portion of
the instrument will of course
be unaffected by swr as long
as the wattmeter reading
settles out to something be-
tween 25 and 700 Watts.

The resistor values at the
input rf voltage sampler can
be changed to shift the
Splattometer operating
range if desired. Reducing
the 1k resistor to 510 Ohms
almost doubles the input
voltage necessary to create
a specific meter reading, so
the instrument will then
read from about 100 to 3000
Watts. For low-power opera-
tion, the 22k input resistor
can be reduced to 9.1k and
the resulting range will be
approximately 4 to 120
Watts PEP.

During normal SSB opera-
tion, the splatter lamp
should flash only occasion-
ally, maybe once or twice
per sentence. Any more than
that is too much and calls
for a reduction in micro-
phone gain.

Nobody wants to over-
drive his transmitter and
cause splatter, but the de-
sire to get maximum output
power is a strong one. Until
now, the preferred monitor-
ing technique required an
oscilloscope. That solution
is bulky, expensive, and re-
quires constant attention in
a dim room. The Splattome-
ter is a much better alterna-
tive: It’s inexpensive, unob-
trusive, and, unlike the com-
plex oscilloscope display,
tells you only what you
want to know exactly when
you need to know it. You'll
certainly find it a worth-
while addition to your
equipment if you operate
much SSB. Even if you're
primarily a CW operator, it
might make an excelient
Christmas present for that
SSB operator down the
block!l
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Joseph J. Carr K4IPV
5440 South 8th Road
Arlington VA 22204

| n part | of this series, | in-
troduced you to the prin-
cipal IC logic families and
the various different forms
of logic gates. Here in part
11, we will continue our
study of basic digital elec-
tronics by investigating flip-
flops.

Flip-Flops

All of the digital circuits
discussed thus far have op-
erated in a “transient’” man-
ner. Gates and inverters do
not have any memory, so
once the input condition
changes, then the output
state that results from those
conditions also is likely to
change.

A flip-flop (FF) is a circuit
that is capable of storing a
single bit (i.e., a binary digit,

Digital Basics

— part 11

either 1 or 0) of digital data;
it will remember an input
condition and hold the
same output after the data
has passed. There are vari-
ous different types of flip-
flop circuits, and they all
operate on slightly different
(even though similar) sets of
rules. But one thing that
they all have in common is
the ability to store a single
data bit.

All common forms of
flip-flops can be made from
various combinations of
the basic AND, OR, NAND,
NOT, NOR, and XOR gates.
The NAND, NOR, and NOT
gates are particularly often
used to make flip-flops. Ex-
cept for the two simplest
flip-flops presented here in

e

Ro- — -

8 c

Fig. 1. (a) A reset-set flip-flop (RS FF) can be made from two
NAND gates. (b) Symbol for RS flip-flop. (c) The circled in-
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puts for R and S indicate that these inputs are active-LOW.

(d) The operation of an RS flip-flop is summarized in this

truth table.
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part |1, most electronic cir-
cuits use 1C flip-flops in-
stead of actual IC gates. It
is simply too costly to
make flipflops from 1C
gates when the same manu-
facturers do all of the inter-
connections for you by of-
fering the various flip-flops
pre-made in IC form.

Reset-Set (RS) Flip-Flops

One of the simplest
forms of flip-flop circuit is
the reset-set,or RS, flip-flop.
(Some textbooks, especially
those over ten years old,
call it a set-reset, or SR, flip-
flop) The RS flip-flop can
be made from either two
NAND gates or two NOR
gates, although note that
operation of the two ver-
sions is slightly different.

Fig. 1(a) shows the circuit
for an RS flip-flop made
from a pair of NAND gates,
such as the TTL 7400 device
(which contains four two-in-
put NAND gate sections).

There are two inputs re-
quired on the RS flip-flop,
set and reset. Usually there
are also two output termi-
nals, and these are comple-
mentary: Q and NOT-Q (Q).
Complementary means that
one will be LOW if the
other is HIGH. For example,
when the Q output is HIGH,
then the NOT-Q will be
LOW. When the Q output is

LOW, then the NOT-Q will
be HIGH.

The inputs of the NAND
version of the RS flip-flop
are active-LOW so are
sometimes designated S
(NOT-S) and R (NOT-R).
Whenever you see an input
that is designated as a NOT-
input, has a bar over its
symbol, or that has a circle
in the schematic diagram,
then we know that it is an
active-LOW input terminal.
The circuit action of an ac-
tive-LOW input occurs
when the terminal is
brought LOW. An example
of a schematic that uses the
circled inputs is shown in
Fig. 1(c), while the normal
symbol for the RS flip-flop
is shown in Fig. 1(b).

A momentary LOW on
the set input of the NAND
gate RS flip-flop causes the
outputs to go to the state
where the Q is HIGH and
the NOT-Q is LOW. Note
that the term set usually
means Q=HIGH and NOT-
Q=LOW, while reset indi-
cates just the opposite:
Q=LOW and NOT-Q=
HIGH. The flip-flop is said
to possess memory (and, in-
deed, solid-state computer
memory uses arrays of FFs),
so the outputs will stay in
the set condition unless a
reset pulse is applied to the
R input.



The reset function is ob-
tained by momentarily
bringing the reset input
LOW. This forces the out-
puts to go to a state in
which the Q is LOW and the
NOT-Q is HIGH.

The rules for the opera-
tion of the NAND-logic RS
flip-flop are summarized in
the truth table shown in Fig.
1(d). This truth table also
lists two additional condi-
tions besides those dis-
cussed above. One of these
is the condition in which
both set and reset inputs
are brought LOW simulta-
neously. This is a disal-
lowed state, and the circuit
will not know what to do;
the output state will be un-
predictable.

The other condition is the
case where both inputs are
simultaneously HIGH. In
this condition we find that
there is no change in the
output state. The RS flip-
flop simply remains in the
condition present when the
inputs were made HIGH.

A NOR-logic version of
the RS flip-flop is shown in
Fig. 2. This circuit may be
constructed from TTL/7402
NOR gates. Like the 7400
device, the 7402 contains
four independent two-input
gates (in this case, the NOR
variety). The circuit in Fig. 2
performs differently from
the NAND-logic version of
Fig. 1, but there are similar-
ities even though a slightly
different set of operating
rules prevails.

The rules governing the
NOR-logic RS flip-flop are
summarized in the truth ta-
ble of Fig. 2(c), but let’s go
over them briefly:

1) If both inputs are
LOW, then there is no
change in the output state.

2) If both inputs are si-
multaneously HIGH, then
we have a disallowed state
and the output condition is
unpredictable

3) If the set input is made
HIGH momentarily, then
the output condition is
Q=HIGH and NOT-Q=
LOW.

4) If the reset input is
made HIGH momentarily,
then the output condition is
Q=LOW and NOT-Q=
HIGH

Note again the principal
difference between the two
forms of RS flip-flop (exam-
ine the truth tables in Figs. 1
and 2 again). The NAND-
logic RS flip-flop has active-
LOW inputs, while the
NOR-logic RS flip-flop has
active-HIGH inputs.

Clocked RS Flip-Flops

We sometimes get into
trouble with flip-flops that
are too simple. We see, for
example, electronic ver-
sions of the old relay-race
problem. In that problem
and its modern electronic
version with digital circuits,
two relays may have slight-
ly different actuation times.
If the time difference is
such that they operate out
of the intended order, then
catastrophic results some-
times occur. Many of these
problems are solved in the
digital electronics world by
using clocked, or synchro-
nous, operation. In the case
of the RS flip-flop, we ob-
tain clocked operation by
using the master-slave flip-
flop, also called the
clocked RS flip-flop.

The purpose of the clock
(a train of pulses) is to syn-
chronize the changes in the
output condition by allow-
ing them to occur only at
certain times during, or im-
mediately following, a
clock pulse. Most large-
scale digital circuits will
use synchronous operation
in order to keep things
straight.

There are two basic
forms of clocking used in
RS flip-flops: level-triggered
and edge-triggered.

A level-triggered flip-flop
is one in which the output
state changes in response to
conditions on the inputs on-
ly when the clock input is
either HIGH or LOW (de-
pending upon the type).
Some level-triggered cir-
cuits require the clock
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Fig. 2. (a) An RS flip-flop can be made from NOR gates as
well as NAND gates. (b) The RS flip-flop built from NOR
gates has active-HIGH S and R inputs. (c) A NOR-logic RS
flip-flop follows this truth table.

PER
FIG. 10

Fig. 3. (a) By adding two NAND gates to a NAND-logic RS
flip-flop, a level-triggered clocked RS flip-flop is obtained.
(b) Schematic symbol for a level-triggered clocked RS flip-

flop.

pulse to be LOW for it to be
active, while others (the
more usual case) require
the clock pulse to be HIGH.

An edge-triggered flip-
flop will allow state
changes only during one of
the two transitions of the
clock pulse. The pulse must
be in the process of going
from LOW to HIGH, or
from HIGH to LOW (again,
depending upon type). A
positive edge-triggered Tlip-
flop, therefore, will allow
output changes to occur
only on the positive-going
transition (LOW to HICH)
of the clock pulse. A nega-
tive edge-triggered flip-flop
allows output transitions
only on the negative-going
(HIGH to LOW) transition
of the clock pulse.

It is important to remem-
ber the difference between
these two types of trigger-
ing, so let’s reiterate: Level
triggering means that
changes can take place on-
ly during the time when the
clock pulse is active, i.e., ei-
ther HICH (positive level-
triggered) or LOW (negative
level-triggered); edge trig-
gering means that output
changes can take place on-

ly during the transition peri-
od of the clock pulse. A
positive edge-triggered FF
changes only on the LOW
to HIGH transition, while a
negative edge-triggered FF
wants to see the negative-
going, or HICH to LOW,
transition.

An example of a simple
level-triggered clocked RS
flip-flop is shown in Fig. 3.
The main flip-flop is the
same as the circuit in Fig. 1,
so it is shown here in block
form for the sake of sim-
plicity. The S and R inputs
are controlled by a pair of
NAND gates. When the
clock pulse is LOW, then
both inputs of the RS flip-
flop section (i.e., points A
and B) see a HICH, so no
change can take place.

But, when the clock in-
put goes HIGH, the levels
at points A and B(i.e, the S
and R inputs of the FF sec-
tion) are then controlled by
the other inputs of the
NAND gates. These inputs
are used as the S and R
inputs of the clocked FF. If
you doubt this, then review
the operation of the NAND
gates.
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FFI

MAIN CLOCK

Fig. 4. Two RS flip-flops in a back-to-front configuration
constitute a master-slave (M-S) flip-flop. This circuit allows
only one output state change per clock pulse.

Master-Slave Flip-Flops

The use of clocking helps
a great deal in taming the
RS flip-flop, but several
problems, again electronic
versions of the old relay-
race problem, still occur.
Most of these are solved by
using a slightly different ap-
proach—the so-called mas-
ter-slave flip-flop. An exam-
ple of the master-slave FF is
shown in Fig. 4. This circuit
allows only one output
state change per clock
pulse (the clocked RS FF al-
lows continuous output
state changes as long as the
clock input is active).

The M-S flip-flop of Fig. 4
uses the clocked RS flip-
flops of the previous exam-
ple connected in cascade.
The inverter shown allows
us to drive the clock inputs
of the two clocked RS FFs
out of phase with each
other.

Recall that the clocked
RS flip-flop can change its
output state only when the
clock input is HIGH, and
then only in response to
conditions on the R and S
inputs. In the M-S FF, the
main clock is kept HIGH, so
FF2 is active and FF1 is
inactive.

When a clock pulse is ap-
plied (in this case a negative
transition), FF1 will become
active, and FF2 becomes in-
active. Note that the effect
of the inverter is to make
the clock input of FF1
HIGH at this time. Any
commands placed on the S
and R inputs will cause
changes in the outputs of
FF1 (i.e., points A and B in
Fig. 4).

But, because FF2 is inac-
itive at this time (its clock in-
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put is LOW), changes at A
and B are not yet reflected
at the Q and NOT-Q out-
puts of FF2. But, once the
master clock goes HIGH
again, the clock input of
FF2 goes HIGH again, so
the changes that took place
on A and B can be trans-
ferred to action at the Q
and NOT-Q outputs.

The synchronization oc-
curs by keeping FF2 inac-
tive when the input stage
(FF1) is being set up, and
then rendering FF1 inactive
{forbidding further S and R
input changes from affect-
ing the output), while trans-
ferring the data to FF2. This
part of the sequence is
called a load-transfer
operation.

Additional Types
of Flip-Flops

Thus far we have consid-
ered two versions of the RS
flip-flop (NAND logic and
NOR logic) and two flip-
flops that are derivatives of
the RS circuits, the clocked
RS flip-flop and the master-
slave flip-flop. In the sec-
tions to follow, we will con-
sider some more complex
types of flip-flop: type-T FF,
J-K FF, and the type-D FF.

Type-T Flip-Flops

The type-T flip-flop (also
called the toggle FF) is
shown in Fig. 5. This FF cir-
cuit can be constructed by
providing feedback con-
nections (as shown) around
an ordinary master-slave
flip-flop. Recall that the
M-S FF was constructed
from a pair of RS FFs and an
inverter stage. Note that the
Q output is fed back to the
reset input and the NOT-Q
output is fed back to the set
input.

s Q Q

G =
eo [T LU

W BN )

N = i ==

Fig. 5.(a) A type-T, or toggle,
flip-flop is obtained by add-
ing feedback connections to
a master-slave flip-flop. This
circuit acts as a binary divid-
er. (b) For a toggle flip-flop, a
negative-going transition of
the clock results in a change
of the output (Q) status.

o

0

o
q

The type-T flip-flop func-
tions as a binary divider;
that is, the output signal has
a frequency that is one half
(i.e., divided by 2) of the in-
put signal. The timing dia-
gram for this circuit is
shown in Fig. 5(b). Note that
the Q output changes state
only on negative-going tran-
sitions of the clock pulse.
At the first negative transi-
tion, the Q output will snap
HIGH and remain HIGH un-
til the clock input sees an-
other negative transition.
This condition occurs at
pulse number 2, at which
time the Q output goes
LOW again. We have, there-
fore, binary division of the
input frequency: One out-
put pulse is produced for
each two input pulses.

There sometimes are
found differences in termi-
nal designations from one
text or spec sheet to anoth-
er. In Fig. 5(a), for example,
we have labeled the clock
input MC for main clock.
But it is likely that you also
will see T for toggle, or Cp
for clock.

J-K Flip-Flops

One of the most useful
and perhaps most common
forms of clocked FFs is the
J-K flip-flop. There are sev-
eral advantages to the typi-
cal J-K flip-flop. (a) There

d TYPE-T

T OR Cp

K

PRECLEAR

8
J [ cLOCK Q Q
0 o NO CHANGES
0 I 0 I
I [o] 1 0
\ . BINARY
DIVISION
c
PRESET PRECLEAR CLOCK Q Q
[ 0 DISALLOWED
0 1 (DOESN'T 1 o
CARE)
[ 0 1
Y ! CLOCKED
| OPERATION

14

Fig. 6. (a) Two AND gates
and a type-T flip-flop com-
bine to form a J-K flip-flop.
(b) Several designations
(MC, T, or Cp) are used to in-
dicate the clock input for a
J-K flip-flop. (¢} When both
the preset and preclear in-
puts are HIGH, a J-K flip-
flop is in the clocked mode.
The output depends on the
status of the ) and K inputs.
(d) Direct control of the J-K
flip-flop is accomplished by
using the preset and pre-
clear inputs.

are no invalid or disallowed
states in the clocked mode.
(b) It can cause the outputs
to complement. And (c), it
can provide non-clocked
operation (in some IC
versions)

Fig. 6 shows one of sever-
al popular ways to repre-
sent the J-K FF. In this case,
we see that it is a type-T FF
with feedback to the set
and reset inputs controlled
by a pair of two-input AND
gates. One input from each
gate accepts the feedback
lines, while the remaining
inputs of the gates are used
to form the J and K inputs of
the FF, respectively.

Fig. 6(b) shows the circuit
symbol for a J-K flip-flop
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Communicate. ..

with electricity from the sun.

Photovoltaic generators are finding an ever larger
place in the communications industry as the
worldwide need for information expands.

ARCO Solar photovoltaic systems have a number
of outstanding advantages in powering remote
communications equipment:

Reliability: The ARCO Solar precedent-setting
metal-back, glass front modules have proven
themselves again and again in the field. Each
module is a solid-state electric generator and the
systems, including batteries and controllers, have
no moving parts to wear out. No combustion

is generated.

Independence: Solar modules convert sunlight into
electricity wherever the sun shines. They do not
require utility lines or fuel storage tanks.

Modularity: As power requirements increase, solar
modules, controllers and batteries can easily be
added to an existing system.

Economy: In a majority of remote communications
applications, ARCO Solar systems cost less than
installing power lines over any significant distance.
Compared with small diesel generator sets, solar
system life-cycle costs are often less.

Safety: Solar electric systems produce no noise,
vibration or waste products. They are safe and can
be used in any setting without damaging

the environment.

ARCO Solar” £

Photovoltaic Products

Reliability, Independence, Modularity, Economy, Safety. ARCO Solar is your best choice
for communications power. To get all the facts, contact:

The New, Dynamic

HENRY RADIO

. . . serving the electronics Industry for 54 years . . . so far.
2050 South Bundy Drive, Los Angeles, CA 90025

Phone 1-800-421-6631 (In California, call (213) 820-1234)

Please send me more information on ARCO Solar Power Systems. w34

Name b i o 18

Address _ —

City o

~See List of Advertisers on page 130

State
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Not all versions of the )-K
will have the direct-mode
inputs (preset and clear).
These inputs do, however,
make it a more useful de-
vice. The preset input may
also be called a direct-set
input, and the preclear in-
put called a direct-clear
input.

Direct mode operation.
The operation of the J-K
flip-flop in the direct mode
is very simple, and it is inde-
pendent of conditions ap-
plied to the ) and K inputs.
The direct mode is con-
trolled only by conditions
on the preset and preclear
input terminals, and the
rules are summarized in Fig.
6(d).

The direct mode inputs
are active when LOW, so
the only disallowed state
occurs when both are si-
multaneously LOW.

If the preset input is
LOW and the preclear input
is HIGH, then the outputs
immediately go to a condi-
tion where Q is HIGH and
NOT-Q is LOW.

If the preclear input is
made LOW and the preset
input is HIGH, then the out-
puts go to a state where Q is
LOW and NOT-Q is HIGH.

It is a general rule, when
dealing with flip-flops of
any type, that set or preset
operations make the Q out-
put HIGH and the NOT-Q
output LOW, while clear
and reset operations work
in just the opposite manner
(i,e, Q LOW and NOT-Q
HIGH).

If both preset and pre-
clear inputs are made
HIGH, then the flip-flop is
ready for normal clocked
operation.

Clocked operation.
Whenever the preset and
preclear inputs (where
used) are simultaneously
HIGH, the J-K will operate
in the clocked mode. The
rules for clocked operation
are summarized in Fig. 6(c).

Like the type-T FF, the J-K
FF (in the clocked mode) re-
sponds on the negative-go-
ing transition of the clock
pulse. No output changes
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Fig. 7.(a) The type-D flip-flop is a derivation of the RS FF.(b)
Symbol for a type-D flip-flop. (c) Data appearing on the D
input is transferred to the Q output only when the clock line

is HIGH.

will occur regardless of
changes at the |/ and K in-
puts, until one of these neg-
ative-going clock pulse
transitions is seen. The out-
puts will then respond ac-
cording to the J-K input
conditions. The rules for
clocked operation are as
follows:

1). If both J and K are
LOW, then the FF is inert
and does nothing. No
changes will occur in the
outputs.

2) If ) is LOW and K is
HIGH, then the clocking
will make Q LOW and NOT-
Q HIGH

3) If ) is HIGH and K s
LOW, then the clock pulse
transition makes Q HIGH
and NOT-Q LOW.

4) If both | and K are
HIGH, then the )-K FF be-
haves much like a type-T
FF, clocking complements
the outputs. This means
that negative-going clock-
pulse transitions force the
outputs to go to the oppo-
site state. The output wave-
form of the )-K flip-flop is
then identical to the output
waveform of the type-T flip-
flop given in Fig. 5.

Type-D Flip-Flop

The type-D or latch flip-
flop is shown in Fig. 7. The
equivalent circuit is shown
in Fig. 7(a), while the usual
schematic symbol is shown
in Fig. 7(b).

The equivalent circuit
consists of a clocked RS FF
in which the set and reset
inputs are fed by the same
signal but are 180 degrees
out of phase with each
other (i.e.,, complementary
inputs). An inverter be-
tween the S and R lines ac-
complishes this neat trick

The common line to
the reset-set-inverter s
called the data or D in-
put instead of clock. This
input is usually labeled
D on most schematics

The rule for operation of
the type-D FF is very simple:
Data appearing on the D in-
put will be transferred to
the Q output only when the
clock line is HIGH.

1) If the clock line is
HIGH, then the output will
follow changes in the input
signal (i.e., changes on the
D input). When the D line
goes HIGH, then the output
will go HIGH. Similarly,
when the D line goes LOW,
then the outputs follow by
also going LOW.

2) if the clock line is
LOW, then the output will
retain the last data that ex-
isted on the D input at the
instant the clock line
dropped LOW.

These rules can also be
seen in the timing diagram
of Fig. 7(c). Read the de-
scription below, keeping in
mind the two rules just
given

a) When the first clock
pulse arrives (T1-T2), the D
input is LOW, so the Q out-
put also will be LOW.

b) During the interval
T2-T3, the D input goes
HIGH, but since no clock
pulse is present, it cannot
affect the output condi-
tions.

c) At the beginning of in-
terval T3-T4, clock pulse
number 2 is HIGH, but the
D input is LOW. The output,
therefore, must remain
LOW.

d)Approximately midway
through clock pulse 2, how-
ever, the D input goes
HIGH, forcing the Q output
to also go HIGH.

e)The Q output stays
HIGH even after clock
pulse 2 goes LOW.

f) At the onset of clock
pulse number 3, the D input
is LOW, so the Q output
drops LOW also.

g) The pulse on the D in-
put during the interval
T6-T7 cannot affect the Q
output because the clock is
LOW.

The so-called data latch
device is a special case of
the type-D flip-flop. This de-
vice is used in digital-read-
out circuits (e.g., in frequen-
cy counters) to hold current
data until the new data has
been updated and is ready
for display. This gives the il-
lusion that the data is up-
dated instantaneously. In
most cases, the clock input
is called a strobe input.
Data at the D input will be
transferred to the Q output
only when the strobe line is
HIGH. The idea is to bring
the strobe line momentarily
HIGH when the data at the
input is valid, and then let
the strobe line go LOW
again until the next newest
data is ready

And Now . . .

The third and final part
of this series, to be pub-
lished next, will allow you
to wade into digital elec-
tronics up past your knees.
The topics will be the most
common multivibrator and
counter circuits. [l



SWD-1 VIDEO CONVERTER
FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems to re-
move the KHz's signal from a
distorted video {channel 3 in/

out) and also pass thru the

normal undistorted/detected
~ audio signal. Rocker switch
- selects operating mode to remove KHI's
fimtortion from the video or pass all other chan-
nels normally, Simple to assemble—iess than 30
minutes. Pre-tuned. Input/output Channel 3. Impedance
75 ohms. 117VAC
SWD-1 Video Converter Kit

VTR ACCESSORIES

SIMPLE SIMON VIDEO STABILIZER

Simple Simon Video Stabilizer,
Model VS-126. etiminates the ver-
tical roll and jitter from “copy guard™
video tspes when playing through
large screen projectors or on an-
other VTR, Simple to use. just adjust
the lock control for a stable picture. Once the control is set. the tape
will play all the way through without further adjustments. Includes
12V power supply.

VS-125 Video Stabllizer, wired $54.95

SIMPLE SIMON VIDEO SWITCHING BOX

The Affordable Video
Control Center
Excellent in isolation and no loss
routing system. Simple Simons VSB-
300 Video Switching Box enables

you to bring a vanety of video components
together for easy viewing/dubbing. Also you gain the ability to record
one channel while viewing another. Unit includes two F-type quick
connector ended cables.

VSB-300 Video Switching Box, wired $19.95

UHF ANTENNAS and ACCESSORIES
MDS-AMATEUR-ETV 32 ELEMENT
YAGI ANTENNA

}}*} ® Not A Kit

®1.9-25GH:z @ 38'%" Long
® 23dB Average Gain @ Commarcial Grade
® Die Cast Waterproaf Housing with 4'A4” x 2%~
Ares tor Electranics
® Includes P.C Probe. F-61 Connector and Mounting Hardware

MAE-2 32 Element YAGI Antenna §23.95
Kato Sons’ Down Converter Kit 1.9 - 2.56Hz%

Designed for Simple Simon by former Japanese CQ Amateur Magazine's UHF
Editor/Engineer. Unit utizes new ingenious Printed Circuit Probe for maximum
gam. Circuit board fits mside MAE-2 antenna housing. Requires 1 hour assembiy.
iC and capacitors pre- soldered

Model KSOC-KIT 1.9 - 2.56Hz Oown Converter Kit

Kato Sons’ Regulated Varible DC Power Supply
For use with KSOC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled
with Attractive Cabinet. TV/Converter Mode Switch. Frequency Control and
LED Indicator
Model KSPS-1A Assembled Power Supply

$69.95

$34.95

$23.95

ORDER ALL THREE ITEMS
SPECIAL i |

INTRODUCTORY  Drac /i ir=s  $74%
SAVINGS Raguiar price  crdered sepavately $82.85

— CO-AX CABLES ARE NOT INCLUDED

ZYZZX VHF-UHF Wideband Antenna Amplifier

b\/ anTinm

wisan
nevolutlonary New HYBRID IC Broadband Amplifiers

Model ALL-1 12dB Gain

50 MHz - 900 MHz  woge AtE-2 3548 Gain
These urits are no1 avarable amywhere else in the world Each undt will serve many purposes and s
avadable i KA or Assembied form ideal fos outdoor or indoor use |/0 impedance s 75 ohms
Ampithers nclude separate co- ax feed power supply. € asly assembled 0 25 mimstes No cods.
capacitons to tune of adws|
ALL-1 Complete &t w/powet supphy
ALL-2 Complete kit w/pawer supply

Our New STVA 14.5dB GAIN, 14 ELEMENT
COHNER REFLECTOR YAGI ANTENNA

- s.<“~ - i
Lu[ \ .~

$24.95
3495

$34 95
495

ALL-1 Wirnd/Tested w/pwi supply
ALL-2 Wwed/Tested w pwr supply

(25 “" STVA 3 YogiAntenna 14,508 Gain, Setectabie 75 or 300 obvm
‘\. Chaneel 60-80 $1995

~ \ STVA-4 Yag Anteona, 14.508 Gam, Setectable 75 or 300 ohm

TNy Chamel 44-52 51995

RG-59/U 75 chmlow Loss CossCable  $.02p/h  F-59CoasComnector. . § .39an
MT-1 Special UHF 76-300 ohm Matching Translonmer $1.45 e

Switch to Bambi

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as

easy as pushing buttons.

T , T e 4
ou éar‘i e|¥n‘\inate ... the drud

reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to trace
out ...not being able to use more than one function

at a time.

Bambi lets you enjoy using your video equipment the
electronically and on line at the

way it should be ...
push of a button.

Model
BEVS-1 wired

gery of disconnecting and

512995

IMMIII Fnnoo

oo roomee

u::.vt‘ﬁ ‘
el -

Bambi's front panel was designed with the
user in mind. Computer styled construction,
with soft-touch keyboard {rated for over 10
million operations), arranged in matrix form
allows easy input/outout selection without

Check the quality of Bambl against that ot
much higher priced competition. All solid

state stectronic switching provides low atten-

uation (3dB), wide frequency response (40
890 MHz). and excellent isolation between
signal sources {each I/0 section individually

S EEEEERE

@™
® e o

Bambi's Specifications:

® Input/Output Impedance 75 ‘ohm

gnal Loss 3d8 £1dB
Noi 4dB £1d8
Input Return Loss 12d8 min
65d8 min,

Power Req. 117VAC 60 H1. 2W

refering to charts. Functions selected through
the keyboard are immediately displayed on
the 18 LED status indicators
7+11 SWD PARTS KITS
VARACTOR B
= o S
UHF TUNER _+
Model UES-A56F jrl o <
L E |
$2495  I':
Freq. Range UHF470 - 889MHz :. :
req 5
Antenna Input 75 ohms 5&:
Channets 14-83 Output Channel 3

KT eanl

w0 no OESCAIPTION PRICE
1 VI1-SW  Varactor UHF Tuner. Model UES-A56F $24.95
2 CB1-SW  Printed Circuit Board, Pre-Oniled 18.95
3 TP7-SW  P.CB. Potentiometers. 1-20K. 1-1K, and

§-10K ohms, 7-pieces 5.95
4 FR35-SW Resistor Kit. % Watt, 5% Carbon film, 32-pieces 495
5 PT1-SW  Power Transformer, PRI-197VAC. SEC-24VAC

250ma 6.95
6 PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT

and 1-SKAT w/Switch 5.95
7 S$514-SW IC's 7-pes. Diodes 4-pes. Regulators 2-pes

Heat Sink 1-piece 2995
8 CE9-SW Eiectrolytic Capacitor Kt, 9-pieces 595
9 CC3I-SW Ceramic Disk Capacitor Kit. 50 W.V.. 33-pieces 7.95
10 CT-SW Varible Ceramic Trimmer Capacitor Kit,

§-65pfd. 6-pieces 5.95
11 L4-SW  Cod Kt 18mhs 2-preces. .22pths 1-piece {prewound

inductors) and | T37-12 Farrite Torroid

Core with 3 tt of #28 wire 5.00
12 ICS-SW  1.C. Sockets, Tin intay, B-pin S-pieces

and 14-pin 2-pieces 1.95
13 SR-SW  Speaker, 416’ Oval and Prepunched

Wood Enclosure 14.9%
14 MISC-SW Misc Parts Kit Includes Hardwaie, (8/32, 8/32

Nuts. & Bolis). Hookup Wue, Ant Terms, DPOT

Ant Switch, Fuse, Fusehoider, etc 995
When Drdering All Jtems, {1 thru 14). Total Price 139.95

shellded for 65dB min. isolation

10%Wx6%D:3%H
4% Ibs

Dimensions

.
.

.

® isolation
.

.

® Weight

7+11 PWD PARTS KITS

INTRODUCING OUR
1+11 PWD
PARTS KITS

it PART
No NO DESCRIPTION PRICE
T WTI-PWD Varactar UHF Tuner, Model UES-AS6F $24.95
2 281-PWD Printed Circuit Board, Pre-drilied 18.95
3 3TP11-PWD PCB Potentiometers 4-20K, 1-.6K, 2-10K, 2-5K

1-1K. and 1-50k {11 pieces) 8.95
4 4FR-31-PWD  Resistor KK, W, 5% 29-pcs. % W 2-pcs 4.95
5 SPT1-PWD Power Transtarmer. PRI-117VAC. SEC-24VAC

at 500ma, 9.95
6 BPP2-PWD Panel Mount Potentiometers and Knobs, 1-1KBT

and 1-5KAT with switch 6.95
7 75517-PWD IC's 7-pcs. Diodes 4-pes, Regulators 2-pes

Transistors 2-pcs, Heat Sinks 2-pes 2995
8 BCE14 PWD Electrolytic Capacitor Kit, 14-pieces 6.95
9 9CC20-PWD Ceramic Disk Capacitor Kit, 50 WV, 20-pes 7.95
10 10CT5-PWD Varible Ceramic Trimmer C apacitor,

5-65ptd. §-pieces 495
1 1L8-PWD Cod Kit. 18mhs 3-pes, .22pths 1-prece {prewound

inductors) and 2 T37-12 Ferrite Torod cores

with 6 ft. #28 wire 6.00
12 121ICS-PWD IC Sockets. Tin wlay, 8 pin 4-pcs 14 pin 1-pc

and 16 pin 2-pes 295
13 13SR-PWD Enclosure with PM Speaker and Pre- driled

Backpanel tor mounting PCB and Ant Terms 14.95
14 14MISC-PWD  Misc Parts Kit, Includes Hardware, {6/32, 8/32

Nuts & Bolts), Hookup Wire, Solder, Ant. Terms

OPDT Ant. Switch. Fuse, Fuseholder, etc 9.95
15 15MC16-PWD  Mylar Capacitors, 14-pes and Silver

Mica Capacitars 2-pieces 7.95
When Drdering All Items. (1-15). Totat Price 159.95

SIMPLE SIMON ELECTRONIC KITS," Inc. sen

3871 S. Valley View, Suite 12, Dept. 7, Las Vegas. NV 83103

o nevsco. 702-871-2892
1-800-782-3716

MNEEO § DR MORE OF AN ITEM?
ITE Fi

WR OR
QUANTITY DISCOUNTS

Outside Nevada Call

Available by Mail Order Only

Check® or Money Order. Minimum
Order: $16.95. Add 10% Shipping and
Handling on orders under $40.00. For
orders over $40.00, add 5%. Minimum
Shipping and Handling $2.00. Cat. $1.00

VISA and Mastercard Acceptable —
“Check orders will be held 30 days before shipping
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4 CHANNEL 8 TRACK
¥, HOME UNIT

BRAND NEW UNITS...
ASSEMBLY INCLUDES ;
TAPE HEAD, MOTOR BELT,
L 110VAC MOTOR, PRE-AMP,
LIGHTS, SWITCHES,
SOLENOID AND OTHER
USEFUL PARTS....

AUTOMATIC
RECORD CHANGER

® 8,5.R. MODEL CI36R/C/3
% PLAYS 33/45/78 RECORDS
® MIND SIZE: 8 174" X 12"

INCLUDES DUST COVER AND
PLASTIC CASE (NOT PICTURED)
WITH FRONT CUT OUT TO FIT

PRECISION
DEVICE...
CONTAINS 4
50K CENTER
TAPPED ALPS
POTS.$ 4.75 ea

VARACTOR
DIODES

—_—_—
88_103 3 FOR 51.00

100 FOR $30.00

MV2205 5 roq 51,00
100 FOR $30.00

MITSUMI
MODEL UES-ASS
VARACTOR UNF

TUNER

FREQ RANGE
470 - 889 MHZ
ANTENNA  INPUT

300 OHMS
$25.00 each

]
ce

10 for $220.00

MINI SIZE
BUZZERS
1% to 3 volts 75¢ ea
WITH WIRE LEADS
- 1‘/‘; to 3 voits 75¢ea
& WITH PIN TERMINALS
3
-f=. 3 to 7 volis
WITH PIN TERMINALS
</ 75¢ each

16 KEY
KEYBOARD!
MATR1X
ENCODED

TERMINATES TO FLEXIBLE
CABLE WITH CONTACTS ON
.100 CENTERS. EDGE
CONNECTOR INCLUDED. . .

$4.50 PER KEYBOARD, CASE,

'PHOTO FLASH|

6.85"; DEPTH 8. BUILT-
IN STAND OFFS FOR P.C.
BOARDS ., . FRONT AND BACK
PANELS NOT INCLUDED. .
$5.25 PER CASE

CAPACITORS
170 MFD 330 VOLT

\.z’ 1172 % 7/8"

2 FOR 51.50
/ 10 FOR 57.00

600 MFD 360 VOLT
3 3/4" MIGH X 1" DIA.
$1.00 EA. 10 FOR $9.00

750 MFD 330 VOLT
2" HIGH X 1 374"
$1.25 EACH 10 FOR $11.00

12,000mtd. 40 vDC $3.00
2" DIA X 4 1/4" HIGH
18.000 mtd. 75 vDC $4.0
2 1/2" DIA X 4 1/2" HIGH
22,000 mtd. 15VDC

2" 0 X 2 2% wion $2.0
22,000 mfd.40VD

2" DIA. X 6" HIGH $3
25,000m{d.75 VDC $4.5
3'' DIA X 4 3/8" HIGH
?5000mfd.25VDC

"' DIA. x 4" HicH $3
72,000 mtd. 15VDC

2" DIA, X 4" HIGH $3.50
CERRENTER A
180,000 mfd. at 6\,AL
2" DIA X W¢' HIGH $1.50
CLAMPS TO FIT CAPACITORS 50¢ o5

DC WALL

t—*"‘ e =} 500K
TRl linear taper
1 374 TRAVEL  I5& EACH
OR OUH
4PDT RELAY
+ 14 pin siyle

L\SLIDE POTS

= 3 mmp contacts
+ 24 voltd.c.of
120 votta c. COr
= Used but lully tested

$1.70 EACH

ALL ARE 115VAC

AN EXCEPTIONAL BUY! $17.50 each STEREO UNIT (NOT INCLUDED).
SEREOREERAASSENBLY, CO:_‘ARF}IJEER RANSFORMERS
BLACK PLASTIC CAPACITOR 120 volt
CASE 1700 mfd.150vDC _s2.0d) Primares
PAC-TEC 2 172" DIA X 4 3/4" HIGH
SERIES C 3.600 mfd. 5.6 VOLTS at 750 MA  $3.00
40vDC  $1.00 6 VOLTS st 150 mA  $1.25
1 3/8" DIA. X 3" HI 12 V.CT. ot 500mA $2.50
6,400 mfd. 16.5 V. at 3 AMPS  $6.50
BLACK PLASTIC ENCLOSURE 60VDC  $2.50 1S VOLTS sl 350 MA  $2.00
A B TAPLE i i 13/8%0m X 4 1/8° 18 VOLTS at 1 AMP  $4.50
1.63" T0 2.93"; WID™H 1o VOT ot 2 AMP  $550

252 VCT st 2.8 AMP $5.50
35 VCT. at 1 AMP $350
42 V.CY. at 1.2 AMP $450
65 V.CT. at 2 AMP $5

L.E.D.s
STANDARD JUMBO

GREEN 10 FOR $2.00 |
YELLOW 10 FOR $2.00
FLASHER LED
5 VOLY OPERATION
RED JUMBO SIZE
2 FOR 51.70

81 POLAR LED
2 FOR $1.70

SUB MIN! LED
079" X 098" RED
20mA at 1.75v
10 FOR $1.00
200 FOR $18.00

QUANTITY PRICES AVAILABLE

PLUG IN
4 VOC at 70 MA $2.50
5.8 VDC at 125 MA  $2.50
9 VDC at 100 MA 32.00
9VvDC st 225 M 300
4(0) 74
KEY SWITCH

) 4 AMPS @ 125 VAC
KEY REMOVES BOTH
POSITIONS $3.50 EA

(g,gt_u; S.PST.

soecity cod voltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50€ each

13 VDC RELAY

CONTACT: $.P.N.C.

EDGE CONNECTOR

ALL ARE . 156" SPACING

15/30 GOLD

SOLDER EYELET $2.00 EACH
18/36 GOLD

SOLDER EYELET $2.00 EACH
22/44 GOLD
SOLDERTAIL (P.C. STYLE
$2.50 EA 10 FOR $22.50
22/44 TIN

SOLDERTAIL (P.C. STYLE)
$1.35 EA 10 FOR $12.50

10 for $19.00

42/84 GOLD
SOLDER EYELET $4.00 EACH
c ON XLRA-3-
é NNEC j
3 PRONG S
THASS15 MONT [P '}
CONNECTOR  [®
$200 EACH \

6 VDC RELAY

MINJATURE

DLPL D5 T

3 AMP CONTACTS
FUJUITSU ¥ FBR321D006

10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT....
coIL: 13 vOC

Rl

SPECIAL PRICE $1.00 EACH
10 FOR $9.00

‘ £ :
w4

$1.75 10 / 16.00
2 CHANNEL

EASILY HOOKS INTO STEREQO SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE]
WITH MUSTC. TWO SEPARATE 110 VAC

STEREO. .

. $6.50 PER UNIT

BLACK LIGHT
(ULTRAVIOLET)

==ty 5P
LE. % FeTSBL $2.50 each

ATAL O 3
MULTH-SWITCH
8 STATION

2lale el

INTERLOCKING ASSEMBLY

4-D.P.D.T./4-4.P.D.T.

6 172" MOUNTING CENTERS
$3.00 PER ASSEMBLY

5 STATION °f e

INTERLOCKING ASSEMBLY

3-4.P.D.T./2-D.P.0.T.

4 1/8" MOUNTING CENTERS
$2.50 PER ASSEMBLY

3 STATION

NON-INTERLOCKING
2-D.P.D.T./1-4.P.D.T.
PUSH ON/PUSH OFF STYLE
2 1/2" MOUNTING CENTERS
$1.50 PER ASSEMBLY

ENDS. .USED FOR VIDEO
GAMES, ETC 51.25 EA

RATED 10 AMPS.
125 VAC MOUNTS

QUIPMENT SLIDES

CHASS15-TRAK MODEL

Q‘:— - o . -

S, 3005

S —

3 SECTION. LENGTH 22" CLOSED.
HOLDS TO 85 LBS, EXTENDS 23"
$5.00 PER PAIR SOME HARDWARE INCLUDED

90006
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ON 1" CENTERS....
$4.75 EACH

COLOR LIGHT STRING AVAILABLE $1.75 EA
; ST LINE LIGHTED
el PUSH BUTTON
=5 SUT M, :
L-PAD 18 - 5/55/, N RED LIGHTED 120 VAC
STANDARD 8 OHM @€ }0 10 AMP. S.P.S.T.
50 DB L-PAD... ROUND GRAY o YPOWER' PRINTED ON
$1.50 EAC $2.00 EACH 10 For $18.50 fi | o] ;72}’-‘ MOUNTS IN
MICROWAVE #f N.P.N. SILICON $1.50 EA 10/ $13.50
TRANSISTORS TR0 EA
$2.50_EACH Gvolt 9amp/hr
5 ohm CO-AX ] 0-10 MINUTE TIME RECHARGEABLE
= 12 ADJ. TIMING
S Foor | MOTOR FROM ELPOWER § EP690
R.C.A. PLUGS E0TH DSl lQUMI POCIDNCERHCELE

S 1/2" X 4 174"

$15.00 EACH

2" ALLIGATOR CLIPS
7 clips tor $1.00
100 chips for $12.00
500 clips for $50.00

e

e = g ealisoieAry
= -]

TRAC*ONE + DELUXE
CMOS KEYER

$119.95

Features: Model TE-464

*True CW signal reproduction—Single signal recep-
tion

*Removes ali QRM and QRN

*Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full
operator control aver Gain, Freq, Tone, Delay.

- All controls on front panel

*Freq control variable 300 Hz 10 2500 Hz will match
any rig.

-LED flashes during decoder operation

*Operates in line with rig audio—ieave in line on
OFFIBYPASS

“Built in speaker

*Headphones jack rear panel

*Battery or AC-adaptor, 9VDC operation

PLUS:

*Deluxe CMOS Keyer— "State-of-the-art" CMOS cir-
cuitry

- Self-completing dots and dashes

“Both dot and dash memory

*lambic keying with any squeeze paddle

*5-50 w.p.m.

-Speed, Volume, Tone, Tune and Weight controls
-Sidetone and speaker

*Semi-auto switch for bug or straight key

*Deluxe quarter-inch jacks tor keying and output
*Keys grid biock or solid state rigs

W PROCESSOR

Teec=0m

*
* , g ’
: ——
R ) =
s

TRAC*ONE CW
PROCESSOR

$89.95

Features: Model TE 424

*True CW signal reproduction—Single signal recep-
tion

*Removes all QRM and QRN

*Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full op-
erator control over Gain, Freq, Tone, Delay.

* All controls on front panel

*Freq control variable 300 Hz to 2500 Hz will match
any rig.

- LED tiashes during decoder operation

*Operates In line with rig audio—leave in line on
OFF/BYPASS

“Built-in speaker

*Headphones jack rear panel

*Battery or AC-adaptor, 9 VDC operation » 76
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RA

1106 RAND BLDG.
BUFFALO, NY 14203
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1983
CALLBOQKS

Order today!

NEW 1983

RAOI0O AMATEUR CALLBOOKS
READY DECEMBER 1ST!

The latest editions of the worid-famous
Radio Amateur Cailbook will pe available
soon. The U.S. edition features over
400,000 listings, with over 75,000 changes
from last year. The Foreign edition has over
370,000 listings, over 50,000 changes, Each
book lists calls and the address information
you need to send QSL's. Speclal features
include call changes, census of amateur
licenses, world-wide QSL bureaus, prefixes
of the world, International postal rates, and
much more, The new 1983 Calibooks will
be published December 1, 1982, Order your
copies now.

Each  Shipping Total

LoiCalbook $19.95 $3.05 $23.00
Foreign
Catibook $18.95 $3.05 $22.00

Order both books at the same time for
$41.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge. Foreign residents add $4.55 for
shipping. lllinois residents add 5% sales tax.

—._ SPECIAL OFFER!
/48 " Amateur Radio
I{%ﬁj Emblem Patch
| Arareun wasio| only $2.50 postpaid

Pegasus on blue field, red lettering. 3" wide
x 3 high, Great on Jackets and caps.

RADID mmun I I L l(
~ 00 INC.

Dept.

925 Sherwood Drive
Lake Bluff, IL 60044, USA

»62

Attention

8-LEVEL ASCII
TELEPRINTER
SALE!

Model 33ASR SF
Good Working Condition

Now
$300!
plus tax and shipping

Code: ASCII
Speed: 10 cps, 100 baud.
Interface: 20/60 mA,

EIA optional
Data Set Optional

From RCA Service Company.
Nationwide Service Available.

Write:

J.H. Bell

RCA Service Company

Bldg. 204-2, Route #38
Cherry Hill, New Jersey 08358
Or call collect the RCA Data
Services Region Office in

J-270

your area:

New York 212-267-1550
Philadelphia  609-234-8900
Atlanta 404-934-9333

Dallas 817-640-0900
Chicago 312-595-4910
Los Angeles  213-728-7473

BRINGS
SATELLITE TV
DOWN TO EARTH

J

~See List of Advertisers on page 130

Satellite TV can indeed be your
window to the word. With one of our
systems you will have the ability to
receive over 50 channels of movies,
sports, educational, news, financial
and religious programming.

Our TVRO systems are configured

from a wide selection of compo-

nents for your own particular view-

ing interests and geographical

location and are specifically

designed to allow you to do the

installation yourself.

Example A

Configured for

Denver, Colorado

¢ Micro Scan 11 i, 4 piece tiber-
glass parabolic antenna with
polar mount and electric re-
mote LNA rotor.

¢ Dexcel 120°K LNA

e Lowrance "System 7" receiver
with built-in modulator and
stereo audio processing.

e Circular scalar feed horn
¢ 100 fi. cable assembly
COMPLETE SYSTEM*

$2640.00

SATMAR
SATELLITE TV

2230 E. Indian School Rd.
Phoenix, Arizona 85016

(602) 954-6008
+» 168
*F.O.B. Phoenix, Arizona °

73Magazine  October, 1982 27



Dissertation Upon Roast Pig

T‘

t20v 2400V
Ry "
2400v

Fig. 1. 120-to-2400-volt con-
nection.

e
240V 2400V
L e ] W ik

Fig. 3. 240-to-2400-volt con-
nection.
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Fig. 2. 120-to-4800-volt con-
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Fig. 4. 240-to-4800-volt con-
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POLE PIG

SAFETY INTERLOCK

— the ultimate in surplus?

GC. W. Legel N6TO
1306 Sheppard Drive
Fullerton CA 92631

his article is called ““Dis-

sertation Upon Roast
Pig, with apologies to
Charles Lamb, author of the
essay with the same title.
The poem was learned in
high school literature class
back in 1933, one year
before | obtained my first
amateur radio license

FILTER
CAPACITOR

2ot

Y 3 7 B¢

IAS

BRIDGE
RECTIFIER

BLEEDER
RESISTOR

Fig. 5. Schematic of power supply with step-start control.
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(WIRTS). As you may re-
member, this was a comical
poem which supposedly
gave the origin of the suc-
culent dish, roast pig. With
regard to ham radio, roast
pig refers to a much used,
or roasted, transformer
commonly known in ama-
teur circles as “the pole
pig.” The dissertation is in-
tended to bring a tear of joy
to the eye of the old-timer,
to acquaint the newcomer
with the meaning of the
term “pole pig,” and to pro-
vide some technical know-
how with regard to its use.
Maybe some humor will
creep in as well. First of all,
what is a pole pig? Photo A
shows a group of four. It
is a distribution transformer
which has for all intents and
purposes served its useful



Photo A. A group of four pole pigs.

life and been relegated to
the scrap heap. It has been
used, or “‘roasted,” for a
long time by the electric
power company for its pri-
mary purpose, that is, as a
transformer which reduces
the high voltage, as distrib-
uted, down to 120 volts
each side of neutral for
domestic use.

The term “pole” is taken
from the fact that these
transformers are usually
mounted on a pole. The
term ‘pig” is derived from
the fact that, as amateurs
are able to get them, they
are unusually dirty and
messy. They are completely
saturated with transformer
oil and have seen consider-
able use in power company
service. They come in var-
ious sizes: 1, 3, 5, 25 kVA
and larger. You will seldom
see them larger than 50 or
100 kVA in your neighbor-
hood. Of tourse, any trans-
former larger than 5 kVA is
of no interest to us anyway.

Hams of long ago, and
some to this day, used pole
pigs to serve as the plate
transformers in power sup-
plies for their transmitters.
The main reason that hams
used them was the fact that
they were cheap. About ten
to fifteen years ago, they
were available at electric
company salvage yards for
about $2.50 per kVA. They
were, of course, used, but

by judicious selection you
could obtain a nice trans-
former for your plate sup-
ply.

In order to get a pole pig,
supply yourself with a set of
tools such as those shown
in Photo B. Then go down to
the electric power com-
pany salvage yard, identify
yourself, and start off. Inci-
dentally, | am told it is not
so easy to do this as in times
past. Well, anyway, mean-
der around the yard, search-
ing for the transformer of
your choice. Photo C is typi-
cal of what you might ex-
pect to see. When you find
one, give it the nose test.
Smell it to make sure it is
not burned out. A clever
nose will find it easy to de-
termine when a transformer
is burned out. After making
a choice, ask the yard atten-
dant to drain the oil. Some-
times they are already
drained, because the power
company cleans and reuses
the oil. After draining the
oil, take hacksaw and cut-
ting pliers and cut the leads
going to the external termi-
nals of the case. Following
this, take the hammer and,
with an old screwdriver
serving as a chisel, remove
the wooden wedges holding
the transformer in the case.
Then remove it from the
case. If you are lucky, the
yard attendant will help
you do this, using a forklift,
and then deposit the trans-

7’s Birthday Sale'
3se decorator sh
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Photo C. Possible candidates.

former into your car trunk
or trailer. Incidentally, have
plenty of rags and paper
upon which to place it,
since these transformers
keep on weeping oil for
months after acquisition.
After you get it home, don’t
do anything to it for about
six months except store it in
a corner on a stack of news-
papers to absorb the oil
This oil was used to cool
and insulate these trans-
formers in normal service,
but is not required for inter-
mittent amateur service.

Now, having obtained a
pole pig, and after allowing
most of the oil to drain, let’s
see what it requires to put
one into service. The next
two photos show what was
done with a 5-kVA, 4800-
volt-to-240-volt unit.

Photo D is a front view

with the high-voltage termi-
nals toward you. Note that
they are encased in red
fiber tubing. These tubes
have been cut down from
their original length, since
these terminals would stick
up too high otherwise.
Photo E shows the 240-volt
terminals toward you. Note
the larger solder lugs and
also that the two center
terminals are connected
together, on both high and
low voltage windings. More
about the connections
later. You may observe that
this transformer is quite
neat and has risen above
the looks of the average
pole pig. But then, let’s use
it.

Photo F shows a com-
pleted power supply assem-
bled into a 22-inch by
30-inch by 40-inch roll-
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Photo F. Completed power supply.
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Photo E. View showing 240-volt terminals.

around cabinet. A 0-to-240-
volt Variac is used for con-
trolling the dc output volt-
age from 0 to 5000 volts dc.
The 5-kVA transformer can
supply 1.5 Amperes with
good regulation. Note the
orange-colored device. This
is a 10,000-volt-dc, 180-uF
capacitor. Also, if you look
closely on each side near
the top, you can see the
solid-state diode stacks
and, immediately above
them, the bleeder resistors.
Note also the cone heaters
and two contactors which
will be explained later. This
supply was designed to fur-
nish power to a number of
final amplifiers for contest
work. The 180-uF capacitor
and the 5-kVA pole pig are
well able to supply the con-
current demands of several
kilowatt amplifiers

Photo G shows a 3-kVA
transformer that represents
an ideal size for a single
high-power amplifier. Itis in
use in an amplifier using a
4-1000A in grounded grid.

This particular one was
dipped in black transformer
insulating material, and
when oven dried became a
thing of real beauty. Yours
truly is shown lifting it in
Photo H.

Well, how do you con-
nect a pole pig for use? The
diagrams show the various
input and output voltage
connections. Note how the
primary and secondary
coils are strapped. All trans-
formers of this type utilize
two primary and two sec-
ondary windings for pur-
poses of voltage changing.
This first application shows
parallel use of primary and
secondary windings. Next,
by connecting the second-
ary in series (Fig. 2), we ob-
tain a 120-t0-4800-volt
transformer. The 4800-volt
winding can be used either
in a bridge connection or
center-tapped. For a kilo-
watt amplifier, operating
the power supply on 120-
volt input is not recom-
mended, since voltage drop



Photo G. A 3-kVA transformer, ideal size for a single high
power amplifier.

on the primary input lines
will be excessive, leading to
poor regulation and effi-
ciency.

Fig. 3 shows the connec-
tion for 240-volt input and
2400-volt output. Best use
for this would be in a bridge
circuit furnishing 2500 volts
dc.

Fig. 4 shows the most
widely used circuit. The
240-volt input is boosted to
4800 volts, which will pro-
vide 5000 volts dc in the
bridge connection or 2500
volts dc in the center-tap
full-wave connection

For diode and filter pro-
tection, it is best to use a
step-start circuit as in Fig. 5.
This is where we use the
cone heaters and the con-
tactors. When the start
switch is turned on, the first
contactor operates, apply-
ing voltage to the trans-
former through the cone

w»See List of Advertisers on page 130

heaters acting as resistors.
These limit the inrush cur-
rent to a safe value for the
diodes. After the filter has
charged to a certain level,
the voltage drop across the
resistor decreases to a point
permitting the second con-
tactor to be energized. This
contactor shorts out the re-
sistors, thus permitting full
voltage to be applied to the
transformer. | heartily rec-
ommend the step-start ar-
rangement. | have used it
for years on supplies using
872s and solid-state diodes
and never have had a fail-
ure due to excessive peak
currents.

Finally, it is realized that
not too much home-brew-
ing is going on. But it is
hoped that at least it may
be interesting to many to
become acquainted with
the formerly much used
pole pig.H

Photo H. The author lifting the transformer of Photo C.
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We
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Our
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MANUFACTURERS | DISTRIBUTORS

GRAIN BINS . INDUSTRIAL - ELECTRICAL - IRRIGATION EQUIP

Satellite Television

Whether you need 1 system or 100 we have the
highest quality antenna to meet your utmost
expectations and quality standards, at