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A brilliant new 2 meter transceiver

with every in-demand operating
feature and convenience

* Synthesizer and VFO. * Built-in VFO (continuous coverage, ¢ Hi-Lo power provision.
144-148MHz in 1.3MHz segments.

* Allmodes: NBFM, WBFM, AM, 1kHz readout). ® Built-in AC/DC power supply.

SSBw/USB/LSBand CW.

) ® 8 pole SSB filter plus two FM filters.  ® Double conversion receiver.
¢ Frequency synthesizer (PLL) 16.9MHz and 455kHz I-F’s.
3 Knob, 600 channels. 10kHz steps. * 100kHz crystal calibrator.
) * Receiver sensitivity:
® VXO, plus or minus 7kHz. * Voice operated relay (VOX) or p-t-t. FM: 0.5uV for 28db S/N.
i W: 0. r 'N.

* LED readout on synthesizer. * Audioapeseh compreadion: i;eéiv fo? fgggéo N1 4db S

¢ Standard 600 kHz spilits plus . . A e

¢ Noise blanker. * 50MHz or 432MHz converters
* Two “oddball’” splits. . will be available. Interior space and
* RIT, plus or minus S5kHz. terminals are provided.

* OSCARtransceive 2to 10

meter operation. * Power out/S” meter. e Size: Inches: 5H, 14.88W, 12D.

* OSCAR receiver built-in. ¢ FM center deviation meter. ROt PPINSOaY

e Weight: 28 Ibs. (13KG).
* Connectors on rear for separate * 10W minimum output power.
2 meter and 10 meter antennas. NO TUNING!

At your favorite dealer. Write for catalog.

KLM electronics, inc.

17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363



hf engineering

THE WORLD’S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX28C 28-35 MHz FM receiver with 2
FEisti 58280.7 MHz crysztal filte:) 3 59.95 SOLERIVEES RF28 Kit 10 meter RF front end 10.7 MHz
Kit MHz revr w/2 pole 10. output 12.50
MHz crystal filter . 59.95 RFS0 Kit 6 meter RF front end 10.7 MHz
RX144C Kit . }807-1&(!)' MHz rtcxlfrr\;;/'Z pole —_— output 12.50
.7 MHz crystal fiiter . RF144D Kit . 2 meter RF front end lO 7 MHz
RX144C W/T. same as above — factory wired output 17.50
vereemH 31% 'Ze“saegm S8 114.95 RF220D Kit . 220 Miiz RF front end 10.7 MHz
. z rovr w/2 pole output 17.50
10.7 MHz crystal filter . 69.95 RF432 Kit 432 MHz RF front end 10.7 MHz |
RX220C W/T  same as above factory wired . output 27.50
and tested 114.95 IF10.7F Kit . 10.7 MHz IF module includes 2
RX432C Kit . 432 MHz revr w/2 pole IO 7 ! pole crystal filter 27.50
MHz crystal filter : 79.95 FM4S5 Kit 455 KHz IF stage plus FM
RXCF accessory filter for above receiver ] detector 17.50
kits gives 70 dB adjaocnt channel AS2 Kit audio and squelch board 15.00
rejection . 8.50
TX144B Kit . transmitter exciter - | watt TRANSMITTERS )
2 meters . - 2995 TX432B Kit. . transmitter exciter 432 MHz 39.95
TX144B W/T.. same as above - factory wired TX432B W/T . samc as above - factory wired
and tested 6 49.95 and tested 59.95
TX220B Kit transmitter exciter — 1 watt . TX150 Kit 300 milliwatt, complete 2
220 MHz E meter transmitter,
TX220B W/T. . same as above — factory wired less crystal and mike 19.95
and tested 49.95
PA2501H Kit . 2 meter power amp —~ kit | w in POWER AMPLIFIERS
- 25 t -
TR Ll i R PAI44/25 Kit . simila to PA144/15 kit except
K : w out 49.95
o T S LT “’""". 8 : PA220/15 Kit . similar to PA144/15 for 220 MHz ~ 39.95
PA4010H Kit . 2 meter power amp — 10w in (= PA432/10 Kit . power amp — similar to PA144/15
40w out — relay switching 59.95 Aitan except 10w and 432 Mz . . 49.95
PA4010H W/T . same as above faaory wired = 3 140/10 10w in 3 140w out — 2 meter
and tested 74.95 PA140/30 .ar(;lp fac!o:)y wired Gllzld tested . 179.95
f . g A w in — 140w out meter
PA144/15 Kit . 2 meter power .nmp “lwin : ;
1Swlout alles chse) onhectors amp — factory wired and tested . 159.95
and switching o1 e 39.95
S petl R A S POWER SUPPLIES . :
At ' K e SVAPY adds over voltage protection to
current limiting and overvoltage your power su:pli[::s, 15 VDC max 9.95
protection e 79.95 PS3A Kit 12 volt — power supply regulator
PS15C W/T same as above — factory wired card with fold back current
and tested 94.95 limiting 8.9s5
PS25C Kit 25 amp - 12 volt rcgulated PS3012 new commercial duty 30 amp
power supply w/case, w/fold-back 12 VDC regulated power supply
current limiting and overvoltage 3 w/case, w/foldback current limit- Ny
protection . 129.95 ing and over voltage protection
PS25C W/T same as above — factory wired v wired and tested 23995
and tested = 149.95 a“-r\"ﬂ\}
RPT28 Kit repcater — 10 meter ° TBA REPEATERS RPT144 repeater — 1S watt — 2 meter
RPT28 . ::;’t‘::;e' - 10 meter, wired & TBA factory wired and tested 695.95
- : -, RPT220 repeater — 15 watt — 220 MHz
RPTSO Kit repcater — 6 meter . TBA factory wired and tested . 69595
RO v K L e T &tested  TBA RPT432 repeater — 10 watt — 432 MHz
G a3 factory wired and tested . 74995
RPT220 Kit z’;ﬂ::e (l;;soc;iyatzals) G 465.95 DPLX 144 2 meter, 600 KHz s}aaced duplexer, B
d - wired and tuned to frequency . 95
RPT432 Kit f;’:;""::e “;’(5)5\5');:‘“232 MHs 465.95 DPLX220 220 Mtiz duplexer, wired and
. X} a a
(lcss cEys k) s 51595 tuned to frequency 399.95
TRX 144 Kit . case and ali components to build
1S wats 10 cHatme] scarmig.d TRANSCEIVERS OTHER PRODUCTS BY VHF ENGINEERING
meter transceiver (less mike and o855
crystals) ¢ \ :
TRX 220 Kit . same as above except for 220 MHz 219.95 CD1 Kit 10 channel recelve xtal deck
w/ diode switching . 6.95
TRX 432 Kit . same as above except 10 watt and CD2 Kit 10'channel Kt deckre/Ewitoh
432MHz . 254.95 and trimmers 14.95
CD-3 Kit UHF version of CD-1 deck needed
SYNTI'Ki 5 d & off for 432 multi-channel operations . 12.95
L e Rl Sy e COR2 Kit gomplete COR with 3 second and
i minute timers . ) : o v
:g;ztéx)"s offsets with optional 169.95 SC3 Kit 10 channe! auto-scan adapter
SYNII ﬁam?: as above, wired and tested 23995 for RX with priorlty. . 19.95
4 . Crystals we stock most repeater andoslm- ) 5.00
plex pairs from 146.0-147.0 (each d
2 CWID Kit 159 bit, field programmable, code
. 2 d WALKIE TALKIES identifier with buiit-in squelch tail
HT 144R Kit. 2 meter, 2w, 4 channel, }lla? and/ID timers ) 39.95
?ilg Slgcfllr‘rl)e[:I:xhh Skl U 129.95 » CWID . wired and tested, not programmcd 54.95
NICAD battery pack, 12 VDC % amp 2995 C\_VID . wired and tested, programmed 59.95
9 Microphone 2 000 ohm dynamic mike with
NICAD battery charger SH9S’ T T andvsoieord 9.95
Rubber Duck . 2 meter, with male BNC con- ARCIcoLIcoT :
nector 8.95
VHF ENGINEERING

DIVISION OF BROWNIAN ELECTRONICS CORP.
320 WATER ST. / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574
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{ // TR-7400A

Opecifications

Range: 144.00 MHz 10 147.995 MHz
Mode: FM

BOO Channels: 5 KHz spaced
Sensitivity: Better than 0.4 uV for 20
dB quieting

Better than 1 uV for 30
dB S/N
Squelch Sensitivity Better than
0.25 uVv
Selectivity: 12 KHz at —6 dB down
40 KHz at —70 dB down
image Rejection: Better than —70 dB

say OFF
°
¢ ° LBUR

$KENWOOD

D)

U

ONE

AN =ailOw

TX OFFSET
+600

TR-7400A

Spurious Interference: Better than
-60 dB

Intermodulation: Better than 66 dB
Receive System: Double conversion
First IF: 10.7 MHz

Featuring Kenwood’s New and Unique

CONTINUOUS TONE CODED SQUELCH SYSTEM

Second IF: 455 KHz

Audio Output: More than 1.5 Watts
(B ohm load)

4 MHz BAND COVERAGE

RF Output Power 25 Watts (High)
5.15 Watts {Low
adjustable)

25WATT OUTPUT

Antenna Impedance 50 ohms
Frequency Deviation: +5 KHz

FULLY SYNTHESIZED

Spurious Response: Better than
60 dB

Tone Pad Input Impedance: 600 ohms

UNIQUE SQUELCH SYSTEM

The TR-7400A may be used on your favorite
repeater, no matter what type of squelch
system is used. The continuous tone coded
squelch (CTCS) may be used for both trans-
mit and receive or for transmit only. Tone
burst operation may also be used
SYNTHESIZED, 800 CHANNELS

The phase-locked loop (PLL) frequency syn-
thesizer in the TR-7400A divides the 4 MHz
bandwidth into 400 channels at intervals of
10 KHz. The frequency may be offset 5 KHz2
higher with the push of a button, thus pro
viding 800 discrete channels

REPEATER OFFSET

A convenient front panel switch offsets the
transmit frequency of the TR-7400A up OR
down 600 KHz for standard repeater opera-
tion. This offset circuit uses digital technology
to provide a highly stable offset frequency
without spurious response. A dual color LED

TRIO-KENWOOD COMMUNICATIONS INC
116 EAST ALONDRA/GARDENA, CA 90248

indicates the Jirection of offset from the dis
played receive frequency

OUTSTANDING RECEIVER PERFORMANCE
Large-sized helical resonators with high Q
minimize undesirable interference from out-
side the 2-meter band. The large helical res-
onators, 2-pobe 10.7 MHz monolithic crystal
filter, and MOSFET front-end circuitry com-
bine tc give outstanding receiver performance.
TONE PAD CAPABILITY

A jack is provided to allow convenient con-
nection of a tone pad to the TR-7400A
FINAL PROTECTION CIRCUIT

The final transistor in the TR-7400A is pro-
tected from antenna impedance mismatch
Excessive reflected power reduces the amount
of drive to the final transistor rather than
turning off th2 final stage. This practical fea-
ture allows continued safe operation at a
reduced powz2r level whether the antenna
system becomes opened or shorted

KENWOOD

... pacesetter in amateur radio

Tone Burst Duration: 0.5 t0 1.0 sec

CTCS Range: 88.5 Hz 10 156.7 Hz

Microphone: Dynamic, with PTT
switch, 500 ohms

Voltage: 11.5 10 16 OV DC (13.8v DC
nominal)

Current Drain: Less than 1A in receive
{no input signal)
Current Drain: Less than BA in transmit

Polarity: Negative ground

Temperature Range: —20 to +50
degrees C

Dimensions: 182 mm (7-3/16”) wide

270 mm (10-5/8") deep
74 mm (2-7/8") high

Net Weight: Approximately 2.8 kg

(6.2 Ibs.)
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Build This Inexpensive 400 Watt Ampli-
fier — a pair of shoes never hurts
W7SCD
How Do You Use ICs? — part V
WA2SUT/NNN@ZVB
Mobile Smokey Detector — 70.5 GHz:
use it or lose it
W1SNN
Get a Kid Off the Streets — and into
ham radio
WA1GFJ
Add RIT to Your Transceiver — 3 must
for CW operators
Staff
Coronaries for Burglars
cheapo car alarm
WB6QDS
Power Supply — versatile
WBA4EHG
DXpedition: Memories for a Lifetime —
reflections of HK1TL
K3J4J2
Secret PC Layout Method — simple and
inexpensive artwork
WA9VFG
Design Your Own QRP Dummy Load —
useful beginner’s project
WA1SNG
Failsafe Super Charger — multi-rate, too!
WA3KKM
The Amazing 18" Antenna for 160m
get on topband simply
W2NYU/WA1JIV
A Great Way to Lay Out PC Boards —
new use for shirt cardboards
WBATTY
Replacing the Knife Switch — simpfe TR
system for the Novice
WAI1ISNG
$25 for a Connector? You're Crazy! —
do-it-yourself 7/8° coax connectors
WIDOR
Now You Can Synthesize — the VHF
Engineering approach to 2m happiness
WB8STQ
IC Audio Frequency Meter — another
use for the 555
WASKPG
Hutchinson’s Remedy — the chirpless
CW machine
VE3CWY
The Mod Squad Does the Pocket Scan-
ner — Radio Shack PRO-4 updated
WBOK2ZV
TR-22 Mod Squad — king of the modi-
fieds?
WA2AJQ
80 What Computers Can and Can’t Do
— @ look at amateur radio’s future
possibilities
WB60BS
82 A Ham Shack File Handler — pro-
gram in BASIC for OSLs, repeaters,
etc.
w4sQ
84 Print Your Own Log Book — on
your nearest computer
WOTBL
86 The Bit Explosion — 8 vs. 12 vs. 16
vs. ?
WB2GFE
90 Backward Branch the Easy Way —
for the 6800
Hunter
92 Superprobe — modern replacement
for the scope
WABJMM
94 The Frumious Hexadecimal — for
16-fingered folk
W3KBM

with this

97 V-V-V LF Generator — the Jowdown
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Hileman

Shoeing Your HT — semi-ideal mobile
setup

WB5HSK

$22 for a Regulator? Never! — 3 simple
car vo/tage regulator

WBIJSE

Cash In on the CB — jnstallation for
fun and profit

WA4WOC

Surplus Headset Mod — no tanks
needed

K2EE

Am | Really Transmitting? — red and
green LEDs for the TR-22

WBBIMY

Dear Gabby — exasperation explained
W7IDF

The Smart Charger — auto shutoff and
all that

WASKPG

Simple Remote Ammeter — using a
bus-bar shunt

W7RXV

Micrometers for Microwaves — the art
of delicate measurement

Kehl

Tuning Those Big Antenna Coils —
permeability

W6AGX

The 2m Mod Squad Tackles the
Weatherradio — and wins/
W20SW/W2UJR

Design Your Own PC Boards — the
styrofoam solution

Adsit

Hamming by Laser — modulating them
isn’t easy

WA7NMO

A 60 Foot Antenna on a 20 Foot Lot
— solving a 40m Novice problem
Collector and Emitter

Dual Voltage Power Supply — about as
simple as they come

wewaQc

Kints and Hinks — for money savers
VE3FEZ

An Autopatch Busy Signal — when the
phone’s already in use

WAIRTD

Catch Standing Waves — with a tunable
trap

WEAGX

Inside the GLB — a gutsy ook at a
synthesizer

WAGCPP

Three for Two — antenna forum
K4TWJ

How to Bug an Automatic Keyer —
putting new life in an old bug

WBIBNF

A 450 Duplexer — that fits in your car!
W7JSW

Turn Signal Reminder — setting things
straight

K5AR/7

Do-lt-Yourself Ceramics — for tube
sockets, insulators, etc.

WAI9VFG
Tubes ...?
talgia buffs
W5J4J

The Hellbox All-Purpose Keyer — keys,
mutes, T/R . .. the works

W5JJ

Will Silver-Zinc Replace the Nicad? —
portable power with a punch

W6eJTT

VFO project for nos-

#195 HOLIDAY 1976

4 Never Say Die
8 Letters
12 Looking West
14 Be My Guest
19 Review
19 Hamburglar
20 Novice Q & A
74 1/0 Editorial
76 1/0 Report
143 Social Events
170  Circuits?
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194 Corrections
195 AMSAT

200 New Products
205 1976 Index

COVER: 208 element moon-
bounce antenna used by Mt. Airy
VHF Club DXpedition to Colom-
bia. See page 44.
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ASPEN CONFERENCE

With the amateur radio industry in
a turmoi! as a result of the high input
of CBers into the Novice ranks, the
low band Novice privileges of the
Techs, the possible loss of 220 to the
CB industry {CBers don‘t want it), the
even worse disaster possible to the low
band frequencies if ARRL continues
to do its best to prevent preparation
for the WARC, manufacturers going
direct in sales as dealers fold up, and
dealers caught between low markups,
price cutting, high advertising costs
and shortages of supply, it is time for
everyone to get together for a few
days and see if anything can be done
which will work out better for the
long range benefit of the hobby and
bring more business to everyone
involved.

Such a meeting has been arranged
for the week of January 815th in
Aspen, Colorado. Here, with over 100
restaurants to pick from, there will be
a series of extended dinner meetings
so the ham industry can discuss its
problems and work out some possible
solutions. Manufacturers, dealers, and
just plain interested hams are invited
to join the group in Aspen for some
skiing, some relaxation, and a lot of
serious business.

1I'll be there to help as a catalyst
and perhaps bring some perspective to
things like the coming Communicator
Class license (my proposal, in case
you've forgotten), the state of the CB
industry at present (I write a CB
newspaper column), and things like
that. Chuck Martin WA1KPS (Tufts
Radio), the largest New England ham
distributor, will be there to discuss the
viewpoint of the ham dealer. It should
be a very valuable meeting ... and
fun

We'll be staying at the Continental
Inn, which is near the center of town.
You can probably get rooms if you
get right at it by calling Aspen
Reservations. Look for a place with a
sauna and heated pool, if you can get
it ... that eases the aching muscles
after skiing and makes dinner a lot
more pleasant.

If you're a good skier, you'll
probably be lunching with us on top
of the Aspen mountains. If your
skiing needs some repair, they have
the best ski instructors in the world at
Aspen. | went from a rank beginner to
a high intermediate in one week at
Aspen.

1f you are going to join us at Aspen,
please let me know as soon as possible

EDITORIAL BY WAYNE GREEN

so | can arrange for you {and anyone
with you) at the dinner meetings.

FOOTNOTE IN MOUTH DISEASE

If you are a League member who
gets hot under the collar every time |
mention the ARRL, rather than get
mad every time | go negative on ‘em,
why not check out the facts and
correct me if I‘'m wrong ... and
correct the ARRL if I'm right? The
newspages of 73 are wide open for
anything like that.

Now, to the matter at hand . .. or
foot, i this case. I've mentioned
before about the long standing policy
of QST to delete footnotes in articles
referencing 73. This is a bit hard on
readers because 73 publishes about
four tirmes as many articles as QST
and thus it is almost impossible to
write any technical articles for QST
without having some 73 references . . .
often a raft of them. iIs the value of
the QST articles degraded by these
deletions?

The recent QST series on micro
processors gave no reference to any of
the 70 articles so far published in 73
on the subject. Was that honest? By
far the biggest laugh on this was the
October QST cover article by Tilton
on the planets and radio propagation

. with all sorts of talk about the
originator of the idea, John Nelson,
but without a single mention that he
has for many years been the Propaga
tion editor of 73 and has had many
articles in 73. I'll bet they get a hard
time over that!

Many of you recall the little
incident of the “Lifted Counter’”
where K20AW’S counter circuit was
lifted almost intact and published two
years later in QST as an original
construction project .. . with not one
mention of Stark or 73. Since the
K20AW counter has been extremely
popular and built by more hams than
all other types of counters combined,
it was hardly an oversight.

Well, never mind ... 73 will con-
tinue to reference any and all ham
magazines in articles ... even CQ,
should the occasion ever arise.

INSTANT DVM

It is not a very well kept secret that
Motorola is getting ready to deliver
their digital voltmeter chip (14433)
which will sell for around $20 in
single lots and probably be available
via Godbout and others for much less
than that.

This little dandy requires a small

power supply, a two volt reference,
and a 3% digit display. It may require
a display buffer. It has a 1000
megohm input and auto polarity, and
all that sort of good thing. The result
is going to be very low priced DVMs
and perhaps DVMs being built into
the newer rigs, since they will be
cheaper than a panel meter.

In steps the microprocessor again
(sorry about that, tubers). With a very
simple processor the DVM circuit can
check out just about every circuit of a
transmitter or receiver {or anything
else) and report deviant behavior. The
DVM can use the real time clock
readout (you might as well use the
processor as a clock, too) to report on
any voltage you want to monitor . . .
or current, or to tell you when some-
thing is out of spec.

HIJACKING PLANES

After a few trips by air I've gotten
the hang of what | can or cannot get
through the baggage inspection sta
tions. Since | need a small knife to
open packages shipped for use at
hamfests, | always used to pop my
little Swiss Army knife in my camera
bag. It was handy, with a built-in
scissors, screwdriver, file and things
like that.

The first time | tried to get that
through the inspection team they
viewed it with the same reaction you
might expect if they found an auto-
matic gun in my bag. They rushed me
into a room and | was grilled for a half
hour by an idiot with a Kojak haircut
and a breath that could only have
resulted from a raw onions and cigar
sandwich. | managed to convince
them that it was just a blunder on my
part, so they sent my knife along in a
sealed bag for the captain to take
along and have delivered to me at my

destination . .. after | was safely off
the plane.
Okay ... no pocketknives. The

next serious brush with the paranoiacs
came when | attempted to get through
the gauntlet with a pair of scissors. In
packing up after the Dayton Ham-
vention 1'd ended up with the scissors
used to cut the packing tape. They
went into my camera bag. Bad news.
As they were trying to get me into the
Dayton grilling room | offered to
settle out of court and bribed them
with the scissors. | figured it was
cheaper to buy another pair than miss
my plane.

Okay ... no pocketknives or
SCissOrs.



Now ICOM Introduces 15 Channels of FM to Go!

The New IC-215:the FM Grabber

This is ICOM’s first FM portable, and it puts good times on the go.
Change vehicles, walk through the park, climb a hill, and ICOM quality
FM communications go right along with you. Long lasting internal
batteries make portable FM really portable, while accessible features
make conversion to external power and antenna fast and easy.

Grab for flexibility with the new IC-215 FM portable.

Front mounted controls and top
mounted antenna

Narrow filter (15 KHz — compatible
spacing)

15 channels (12 on dial / 3 priority)
Fully collapsible antenna

Compatible mount feature for flexible
antenr:a

Dual power (3 watts high / 400 mw low,
nominal)

External power and antenna "™
easily accessible
/

Lighted dial
and meter - ’

Your new IC-215 comes supplied with: 5 popular channels; handheld mic, with protective case;
shoulder strap; connectors for external power and speaker; 9 long-life C batteries.

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC.

Suite 3
13256 Northrup Way
Bellevue, Wash. 98005

(206) 747-9020

ICCOM EAST, INC.
Suite 307

3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780




The next time the lights started
flashing and bells ringing it was a
dental pick in my camera bag. | had a
tooth that was trying to die and my
dentist had given me an emergency kit
to stave off the inevitable. Did these
clowns figure that | was going to hold
the passengers and crew of a DC-10 at
bay with a lousy dental pick? Yes. ..
that's what they thought. The captain
gave it to me when | reached my
destination.

| must admit to reading with just a
twinge of satisfaction about the chap
who went aboard a plane with a
bunch of plastic explosives on his belt.

CB DEBACLE PROFITS HAMS

CB rigs are going for a ““dime a
dozen” these days, figuratively speak-
ing, and this is a great opportunity for
hams to take advantage and get some
gear cheap — good gear.

Many, if not most, of the CB rigs
can be moved up 2 MHz so they will
perk away on 10 meters.

Most of you are aware of what
happened to the CB market ... it
bombed. | attended a meeting of CB
manufacturers and dealers recently
(73 was the only ham magazine
present, by the way). | was more
interested in what schemes they had
going for them for 220 MHz than in
their miseries with price cutting and
dealer dumping, etc.

Here’'s what happened. Back last
spring when CB was in all the papers
and appearing on TV shows, the
public went ape over CB and just
about anything made to look like a
CB set was selling. The FCC was
getting 500,000 license applications a
day. Dealers were being badgered by
customers for sets and dealers in turn
were driving manufacturers up the
wall with orders and demands for
delivery. New factories were built as
fast as they could be built, hi-fi
factories in Japan were turned into CB
plants, customers went from dealer to
dealer trying to place orders, and the
dealers, in turn, passed the orders
along to the manufacturers.

By summer the heat was dying
down a bit. Millions of CB sets were
being turned out in the U.S. and every
ship available was loaded to the
Plimsol line coming from Japan,
Taiwan and Singapore. FCC license
applications dropped off to 100,000 a
day and dealers began to find that
their “customers” had ordered from
five or ten other dealers and had long
since bought a rig. Shelves began to

droop with the unsold sets ... then
storage areas filled up ... then ware-
houses. And still the sets came,

pouring off ships, filling rented emer-
gency warehouses, stuffing trailer
trucks.

By August first, the FCC was down
to 90,000 applications a day and then
they dropped the big bomb ... 40
channel sets can be sold in January!
Panic! ““How in the hell are we going
to sell obsolete 23 channel sets when
the public is waiting for 40 channels?”’

6

In one move the FCC had killed the
whole Christmas season for the CB
industry — it could lose them billions
of dollars.

To make matters worse, a couple of
petitions were filed to prevent the
expansion to 40 channels — filed by
TV groups who wanted to try and
prevent interference to channel 6 like
that being suffered by channel 5. The
third harmonic of the present sets
raises the devil with channel 5 and
the new higher channels would
probably do the same to channel 6.
The FCC has to decide soon whether
to throw out the expansion or not . . .
and the decision could go either way.

If the FCC decides against the TV
groups, then it could still go to court
and take months to years for a deci-
sion.

By September, just to help out, the
FCC announced that CB applications
had dropped to about 75,000 a
month. This is big as far as hamming is
concerned, where we have maybe
150,000 hams who could be con-
sidered active, but by CB standards it
is a disaster.

This is going to be a great time to
get some incredible buys on 11m rigs.
If we can get some good conversions
to ham channeis, we have an oppor-
tunity to get good ham gear at
perhaps 30% of what it might other-
wise cost. I’ll be most interested in
simple conversions of popular CB rigs
to 10m and some sort of plan for
setting up standard channels on 10m
so we can all intercommunicate. Who
knows, perhaps we can get started on
some 10 meter repeaters while the
band is still suffering from sunspot-
lessness. How about some articles?

COMPLAINT AGAINST YOU

Mary is pretty upset — and she has
a right to be — for you’ve been letting
her down. Mary is the incredibly
gorgeous girl who handles the reader’s
service requests. We have to keep her
locked up in a secret inside room if we
want any of the fellows here to get
any work done; otherwise they hang
around and keep Mary busy talking
and Mary is a talker.

Her complaint is that after all of
the trouble and expense of having a
reader’s service card bound into the
magazine so you can send for informa
tion without tearing a page out of
your magazine, there are still thou-
sands of readers who are not sending
in the cards. Poor Mary — she’s in
tears some days when only a couple
hundred cards come in.

You can keep Mary a lot happier if
you tear out that card, circle the info
you want and send it in. This will also
make the advertisers happy, and you
have a strong vested interest in this
too, for the more ads there are in 73,
the more pages of articles you’ll get.
Simple as that. To keep the cornuco-
pia pouring out every month, you
have to encourage the advertisers with
reader’s service requests . .. and you
Kave to let them know it when you
buy something that has been adver-

tised in 73

MORE DELOGGING REQUESTED

Though most of the 'ogging require-
ments for amateur stations were
deleted some months back, the
requirement to keep a log of all third
party traffic hung in there, much to
the irritation of repeater groups, who
had to keep making tapes of all
autopatch contacts and saving them.

T-MARC, The Middle Atlantic FM
and Repeater Council, has petitioned
the FCC to delete this requirement,
pointing out that the Commission has
not in fact made much (if any) use of
these tapes.

It will be interesting to see how the
Commission reacts to this request for
further deregulation.

YAESU GIVES $29

Yaesu Electronics Corp. has
announced that they will pay anyone
who gets his first ham ticket between
November 1, 1976 and June 30, 1977
a bonus of $25 plus S4 reimbursement
for the cost of the ham license. To
qualify, you must have purchased a
Yaesu FT-221 (the 2m SSB-FM-AM-
CW transceiver) from an authorized
Yaesu dealer. A copy of the license
and the bill of sale will bring the
bonus.

Big deal, you say? When you con-
sider that there are several million
CBers out there who are candidates
for ham tickets and that the Yaesu
nationwide publicity and advertising
program for the above bonus will
undoubtedly stimulate interest in
amateur radio, it is indeed a big deal.

APPLYING FOR EMPLOYMENT

My recent plea for help at 73
brought in quite a bunch of resumes,
most of them very poorly done.

Look, fellows, when you are look-
ing for a job, you are selling yourself,
so make an effort to do just that. For
instance, you'll find that few prospec-
tive employers are interested in why
you want the job. Fellows who write
to me and tell me that they would like
to live in New Hampshire so they can
climb mountains are not convincing
me that | really need them with 73.
Fellows who are unhappy with their
present jobs and are looking for some-
thing else .. . anythingelse . . . are not
very persuasive.

The chap who sends a letter to me
giving me the reasons why he will be
of value 10 73 . .. telling me what he
can do and what he would like to
learn to do . .. heck, | wouldn’t even
need an opening for him, 1'd make
one. What employer will turn down
someone who shows how he can
increase the income of the firm
substantially? Or cut expenses?

Some employers put a lot of stock
in schooling ... | tend more to want
to know what a chap has done for his
previous employers ... how much
interest he has in learning ... how
much he is into working . . . how well
he gets along with others. And the
chap ‘who shows that he has enough
interest in working for 73 to do some

research has a big advantage.

A fellow might visit a few ham
stores and get opinions from dealers
about ways for us to do better in
selling 73 bulk copies to them . .. or
in selling the 73 books to them . ..
and then write to me and mention
that among the things he’d like to do
is help with increasing sales through
dealers . . . for instance . .. etc. That
shows interest, resourcefulness, and
imagination and almost any
employer will sign you on immedi-
ately.

ARRL TO SPEND $800,000

Did the directors vote this enor-
mous sum to help amateur radio
prepare for the 1979 {TU conference?
No ... well, perhaps it will be spent
on a nationwide publicity and adver-
tising campaign to help amateur radio
grow? No . . . the fact is that that half
million dollar building everyone
pitched in to pay for a few years ago
is a bit cramped and rather than either
streamline operations or double up a
bit, they feel that they really must
add to the building. $800,000 worth
of addition!

Will we have another building fund
drive?

Youngsters may not have heard
about the last building fund drive. Let
me tell you about it briefly. For many
years the League was operating out of
West Hartford and putting aside
money for a new building. They had
about a half million stashed away for
this. Then came a new director ... a
shrewd one. Why spend all that
money when you can get the members
to donate enough for the new build-
ing? Sure enough, he was right, and
the League ended up with money in
both pockets. The part that | enjoyed
the most was when they sold the old
building for a half million! Who says
non-profit organizations can‘t make
money ... millions of dollars? Since
very few members make the effort to
get the yearly ARRL report ... or to
read it, hardly any members are aware
of what is really going on.

| suggest that the League should
have another building fund drive to
build on the new wing ... and take
the $800,000 and use it to field a
couple of ham ambassadors to the
smaller countries of the world who
will swing the votes in a couple of
years . . . the votes which could make
that new wing unneeded.

A “bravo” for ARRL director
Griggs, the only one with the guts to
stand up against Baldwin on this utter

waste of membership funds.
NOTE

The Ancient Aviator has not
flown the coop — he is merely on
vacation. His column will be
resumed soon. Also, our Con-
tests, Oscar Orbits, and Propaga-

l tion columns will continue on a
regular basis beginning with the
|-January issue.




There is no substitute for quality, performance,
or the satisfaction of owning the very best.

Hence, the incomparable Hy-Gain 3750 Amateur
transceiver. The 3750 covers all amateur bands
1.8-30 MHz (160-10 meters). i utilizes advanced
Phase-Lock-Loop circuitry with dual gate MOS
FET’s at all critical RF amplifier and mixer stages.
There’s a rotating dial for easy band-scanning and an
electronic frequency counter with digital readout
and a memory display that remembers frequencies at
the flip of a switch. And that’s just the beginning.

Matching speaker unit (3854) and complete
external VFO (3855) also available.

See the incomparable Hy-Gain 3750 at yourradio
dealer or write D MM. There is no substitute.
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3854 3750 3855

There is no
substitute.

ny-gain
We keep people talking.

Hy-Gain Electronics Corporation

8601 Northeast Highway Six; Lincoln, NE 68505 i i
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GUAM: A WINNER

MULESHOER

Just a few lines to let you know
that the reprogrammable 1D described
in your April ‘76 issue is a winner. My
compliments to Bob Glaser WA3MSW
and you for publishing a good work-
able and easily reproducible construc-
tion article (my copy of the |Der
works great). Myself and some of the
others here on Guam are making good
headway on setting up a 16/76
machine. Right now, the only circuit |
haven‘t been able to come up with is
one which would take the output of a
touchtone decoder (NES67s, 7402s,
et. al.) and convert it to Ma Bell
compatible dial pulsing. If you or any
of your readers happen across such a
circuit § sure would appreciate it.

More on the 16/76 repeater: Hoped
to have it operational about 1 Oct 76,
but with the inevitable wait for
licensing it could take much longer
(ordered my own KG6 secondary call
in June with no results so far). At
present there are no active repeaters
on the island, although members of
the Marianas ARC are diligently
working (especially K7I1RC/KG6) to
restore their 34/94 machine. It seems
they have a combination of duplexer,
control circuit, and site problems at
the moment, which don’t lend to a
speedy solution.

Visitors to Guam should find a
welcome reception on 94 simplex in
the meantime, and later on (hope
fully) both the 34/94 and 16/76 open
machines.

Bill Howard K1LNJ/KG6
Guam

So who visits Guam? — Wayne.

TOO GOOD?

| must register my frustration with
the quality of 73. It's too good. | take
a large number of diversified maga-
zines, but most of them have enough
uninteresting material that | can skim
them in short order. However, when
my monthly 73 arrives, | get nothing
else done for days, because 73 is so
interesting that I find | must devour
every word. Seriously, keep up the
fine work. 1t's really amazing how you
consistently maintain such high quali-
ty, month after month.
Stan Tippin WA4VMR
Niceville FL

Baloney, Stan, it isn't that good.
Wayne.

Since CB radio has become so
popular, many of my customers have
gotten rid of their telephones and
gone exclusively to the CB radio in
order to communicate with their
friends. That was the reason | got CB
for my truck ... | can't confirm
appointments by carrier pigeon or
smoke signal. And Wayne is right . ..
it's darned handy. | have found
another side benefit of it. I'll tell it by
the example of last Saturday night: |
was shoeing horses in the Milwaukee
area all day Saturday. It was 9:30 or
10:00 pm when | started home, which
meant I'd get home sometime around
midnight. 70 or 80 of those miles are
interstate highway. | put the (ham
radio) bug into the ears of a lot of
those truckers ... my "handle” is
Muleshoer (“horseshoer” tends to
come out of the radio sounding like
“'whore-shoer” and we don’t want
that!). After the truckers get over the
first shock of finding out that there is
a female professional horseshoer in
the world, they ask a lot of questions.
| try real hard to evangelize in the
name of hamming, and Saturday night
alone there were at least 6 different
voices that kept interrupting and
asking me for the name of ’‘that
magazine with the friendly name.”
They were all really intrigued by the
prospect of being able to talk legally
with someone several states away. One
of them wondered about getting
‘*Smokey reports”’ from Europe
(maybe he drives an amphibious
semi?). | keep telling them that
""anything 6- and 10-year-old kids can
do, they can do, right?” It gets to
them, apparently. Even though
neither of us has been abie to scare up
the time to go and take our license
exams, we have spent a lot of time
passing on the word about amateur
radio. If any of it ""takes,”” it will have
been well worth it. | was wondering
about the likelihood of getting new
blood into amateur radio before
Wayne started pushing it in his
column(s). Keep it up, Wayne. Just
because a lot of those CBers are
interested only in “broadcasting”
doesn’t mean they all are. There is a
lot of talent out there that will be
wasted as far as ham radio is con-
cerned if we don’t all get out there
and evangelize. What you don’t use,
you lose, and if we don‘t get more
bodies into ham radio’s ranks, we’ll
lose a lot of our space. It may well be
that many CBers will get involved in
ham radio because of the crush on the

CB channels — as well as out of
curiosity about the workings of “"that
box” under the dash. If we are to
keep what we have in the way of air
space, we have to welcome them with
open arms, and this is truer if we hope
to expand our air space. One of the
biggest ““selling points” of CB radio is
its family atmosphere. CB breaks are
family affairs. Hamfests don’t seem to
be. I've never been to a break, but |
hear a lot about them because of the
antenna on my truck. And they
emphasize “friendly’’ and "inexpen-
sive” entertainment. Hamfests are
friendly, but they are expensive and
tend to be overwheiming to the
newcomer. Even 73 tends to err
slightly in this direction . . . those ads
for gear have terrific price tags. The
equipment is probably worth it, but
even a kit sends too many potential
hams racing back to their CBs. Let's
face it: To a guy with a non-working
spouse and 2 or (ugh!) more children,
“$400 to $700 for a transceiver is
frightening. And then there’s gll that
“other equipment.” We need more
articles on good quality stuff that a
person could put together “as the
money becomes available.” Besides,
those how-to articles and the attitude
that goes with them are among the
best selling points of amateur radio.
Well, enough haranguing. As some-
one who intends to get my Advanced
ham ticket soon, | have a vested
interest in seeing to it that there will
be plenty of space in which to ""do my
thing”’ after all that effort. Besides,
knowledge should be used and passed
on — and our fund of it expanded. We
can’‘t dq that without getting more
people involved in hamming.
Thanks for the forum.
Carol G. Sakowski
Mt. Horeb WI

So what ham can afford a non-
working wife? — Wayne.

NAVASSA, AGAIN

Would you please publish the QSL
address for YBOABV, as via KODX/4,
11104 Seaglade Drive, Pensacola FL
32507. QSLs for 1971 WOEXD/KC4
Navassa Island operation should go to
the same address.

Dr. Richard J. Brown K@DX
Pensacola FL

300 MILE ATV!

On Oct. 3, three Ohio stations,
WABRMC, WA9ZIG/8, and WBDMR,
received standard scan pictures from
WOZIH. Bill WBDMR, Columbus OH,
estimates the path to Ron W9ZIH,
Hickory Hills IL, to be 300 miles. Ron
runs 500 W to 4-24 el. yagi array. Bill
runs S0 W to a 48 el. collinear array at
40 feet. Art, Dale and Bill report that
this ATV contact may be a new
record.

Bi!l Parker WBDMR
Columbus OH

HITCH A RIDE

The letter from John Halliwell
prompted this writing. As | read it my
mind wandered back -the 20+ years to
the days when | was trying to first
grasp electronics. Remember "CARL
& JERRY"” and the CK722 (t still
have my first one).

To all young electronics enthusi-
asts, may | suggest they contact a
local ham (hang around a Radio Shack,
hams are in and out all day) and hitch
a ride to a hamfest where ham and
electronics magazines can often be
found for less than a dime each, then
READ READ READ! It's amazing
how the pieces will fall into place.

How many times have you seen a
young person with a parts list being
given a hard time by some power-
crazed clerk? | am slow to anger, but
this enrages me. | jump all over the
clerk with both feet and have ended
up donating parts from my junk box.
Next time you see this happening,
remember when you were young.
Jump in and reach out — it feels great!

Richard Wright
Tiffin OH

DARTS AND LAURELS

First the praise: 73 is a fantastic
magazine. Between myself and my
friends, we get about all the popular
ham radio magazines currently being
published and we all agree that 73 is
TOPS. The ratio of technical articles
to ads is excellent and the class of
those articles is also very good. Your
policy in allowing only reputable
firms to advertise in 73 is also much
appreciated; | have purchased several
items from firms listed and can only
say that | have had the best of service.

Now the criticism: Judging by the
fact that in almost every country that
| have visited (I am in the airline
business), 73 can be found on news
stands throughout the world, it can be
assumed that you have a substantial
export mailing list and it is on behalf
of your many overseas readers that |
make these points.

1. We can do without the ‘"histori-
cal interest” stuff — by this | mean
that, due to the time factor involved
in mailing to countries out of the
USA, some of the data and ads are of
historical interest only by the time the
magazine reaches the subscriber.
Propagation charts and some ads
which offer Specials valid during the
month of publication only are exam-
ples of what | ‘mean. While it is
realized that the great majority of
your readers are in the US, please give
a thought to those keen readers in the
far-flung outposts of the empire who,
after all, do pay the same money in
subs and who would certainly appre-
ciate this consideration.

2. These new-fangled names, and
especially the abbreviations, for the
latest generation of ICs are most
confusing to the casual reader. Would



it not be possible to include an abbre-
viation list so that we can decipher
Naked RAMs, ROMs, PROMs, MOS,
CMOS, AND, NAND and the suchlike?
Street names and signs are for people
who don’t know the way!! A perma-
nent abbreviation list and perhaps
explanatory notes would be most
helpful.
Thanks for a really great magazine;
may your shadow never diminish.
Rob McGrath ZL1BFF
Auckland, New Zealand

Advertisers, please note! — Wayne.

USE ITOR LOSE IT

| have just tonight had the oppor-
tunity to speak with FCC Chairman
Richard E. Wiley on a listener-
response radio program aired over
KRLD-AM in Dallas. The two hour
program included Chairman Wiley,
Commissioner Benjamin L. Hooks,
and several FCC bureau chiefs. After a
wide-ranging interview and discussion
of broadcasting policies, political fair-
ness considerations, and CB problems,
telephone lines were opened for
listeners to call in and discuss any
subject with these FCC executives.
Though several questions touched
upon amateur radio and CB expan-
sion, | believe | was the only ham to
call in and confront the Commission
representatives with what | consider
an importamt, and so far unresolved,
question in the minds of radio ama-
teurs: the potential loss of spectrum
now allocated to the amateur service
for the provision of a "‘citizen’s band”
available to auto makers and radio
manufacturers, so that they may sell
to a new market factory option two-
way radios in new automobiles.

The following is a literal transcript
{(from my tape recording of the broad
cast) of my question and the Chair-
man’s reply . . .

WAS5RON: "'"Good evening, gentle-
men. | am a radio amdteur calling
from Austin, Texas, and | wanted to
ask Chairman Wiley about rumors and
allegations we’ve been hearing for
about three years now that major
automobile manufacturers and other
electronic industries and associations
thereof have been putting pressure on
the FCC through the Office of Tele-
communications Policy, and perhaps
the White House itself, to take away
from radio amateurs certain frequen-
cies, particularly in the 220 to 225
MHz band, to provide a Citizen’s
Band, a new Citizen’s Band for them,
so that auto manufacturers can install
factory two-way radios in automo-
biles. | wonder if Chairman Wiley
could assure the radio amateurs
tonight that frequencies will not be
taken from their service to provide
this new Citizen’s Band.”

FCC Chairman Richard E. Wiley:
""Well, the Commission hasn’t made a
final decision on that. Let me say that
there are a lot of problems in the
224-225 band, technical probiems as
well as policy questions, and | have

some personal reservations and doubts
that we will ever make that decision,
but the Commission has not yet made
a final determination in this regard. |
happen. to think the next expansion of
CB might well be at 900 MHz, but
that’s a decision down the, down the
trail a bit.”
| thought that you would be inter-
ested, as | am, in the FCC’s current
thought over the '224-225 band”
proposal, and the possible pressures
that are being brought to bear on this
question. | feel somewhat heartened
by Chairman Wiley’s apparent per-
sonal resistance to re-allocate these
amateur frequencies, but | wish that
he had denied outright the rumors of
strong political and industrial lobby
pressures that | alluded to. | would
feel so muth better about our chahces
to preserve our amateur frequencies.
J. R. Johnson WASRON
Austin TX

bX TKS

Greetings to all at 73 Magazine.
Keep the good work going, it is the
day of the month when 73 arrives.
Please ask your advertisers to mention
if they sell overseas. Hi.

S. K. Mogensen OZ6SM
Aabybro, Denmark

KEEPING UP

| want to report outstanding service
from one of your advertisers — James
Electronics, 1021 Howard Avenue,
San Carlos CA 94070.
Please keep the digital stuff rolling.
i didn’t like it, but have realized it is a
necessity, especially as | do some TV
repair and new sets use more and
more. If 1 don’t keep up, using 73, |
might as well retire. Thanks for the
best mag in the field.
John P. ,Dieringer W6RVP
Los Angeles CA

Here, here. — Wayne.

ROLLING BILLBOARD

| thought | would drop yaqu a
picture of my second hobby. My
rolling billboard is actually a 1961
Chrysler. The idea for the message
came from you and your mag. The
parking lot at the local asphalt oval
looks like a 27 MHz antenna farm. |
would say | have a pretty good
radio’’ audience.

1 was going to run some 2m mobile
on the track, but it gets awful
crowded and everyone seems to be in
such a hurry. Besides, the QRM is
terrible!

Shown in the pic is my body (still
in one piece), my trophy (amateur
division), and my checkered flag. It is
one of many wins (actually it’s one of
three).

The old asphalt oval is alot of fun.
! get into a lot of DX pileups on the
ham gear on Saturdays and a lot of
retaining wall {and misc. autos) on
Sunday. I’ve never been hurt on the
track, but | have gone through a few
pair of skivvies.

Oh well, the racing is over for this
weekend and this year. The “bill
board’’ is safely tucked away until
next year. | guess till then it's DX
pileups all weekend. Ham radio is my
#1 hobby: Richard Petty, eat your
heart out.

Richard A. Zidonis WB8VBS
Cleveland OH

13 DOWN, 21 TO GO

| just thought you would like to
know that your code tapes are just
great. ! started with the six wpm, and
had it down pat in about three weeks.
Then | bought the thirteen wpm tape
and in about one month | just could
not copy it. | just couldn’t get past
the ten wpm hump. Then | bought the
21 wpm tape.
| drive around a lot and | took the
tape with me. Instead of listening to
the radio, | listened to that tape.
About 3 weeks later | had the 13 wpm
tape down pat. | have been listening
to the 21 wpm tape every time | get a
chance. | can almost copy it perfectly,
but every once in a while 1 hit a
bump, especially on the Zs, 6s and 4s,
as they sound so much like 7s, Bs and
Vs. Hi, hil
| would like to' know if you make
or have a 25 wpm tape; if so, | would
like to get one. | know if | listen to it,
| will get the 21 wpm tape down pat.
My way of thinking is, if you can‘t
copy 13 wpm, go to a 21 wpm tape.
| got my Novice call on May 18,
1976, in less than five months, and
your tapes have helped me so much |
wanted to let you know about it.
Frederick J. Feddersen WN1YDC
Londonderry NH

Sure, Fred, we have a 25 wpm tape,
$3.95 postpaid. Have fun. — Wayne.

Ca DX, ca DX

Please pass this information to all
D Xers.

We are once again on the YASME
trail. This time our Worldwide
YASME D Xpedition is literally fol-
lowing in the footsteps of Danny Weil,
the first radio amateur in the world to
go forth on a sustained full-time
D Xpedition.

Like Danny, we are starting this
episode of our DXpedition from the
American Virgin Islands and under the
guidance and help of Dick Spenceley
KV4AA. Dick, who is now 71 years
old, spends several hours on the air
every day. Dick and his wife, Anna,
are both very active and look and act
much the same as they did when we
visited the Virgin Islands 20 years ago.

We will remain here one month,
operate all bands, phone and CW,
signing W6KG/AJ3.

From here we plan to visit and
operate from al/ nine of the VP
countries. Watch for us and work us,
but only one QSO per band per mode
please.

Lioyd Colvin W6KG
Iris Colvin W6QL
American Virgin Islands

1'm jealous as all heck. — Wayne.

SYMPATHY

After reading WB8BSWD's letter and
your response in November's 73, |
could not resist getting into the act.

As one who has been an active
amateur for almost 25 years, and who
has been a close and concerned
observer of the amateur scene even
longer, | cannot but sympathize with
OM Torossian’s view.

What we really need is not large
numbers of new licensees but more
efficient frequency utilization by

those presently licensed. | realize, of
course, that getting amateurs to make
more logical and effective use of the




amateur bands is probably a lost
cause, but feel it worth the effort to
try, rather than expend our energies
rectuiting more licensees who will
probably follow the example of their
peers and cluster in the same spots,
compounding the problem instead of
solving it.

And why must all newcomers
‘‘come into amateur radio via the
lowband SB00 transceiver route''?
With home brew or kit-based equip-
ment, a person can get started in
amateur radio for a helluva lot less
than $800.

There are no easy solutions, but
let's spend a little time and effort
solving our present problems rather
than rushing to create new ones.

Morgan W. Godwin WAWFL
New York NY

Trying to start a new trend, Morgan?
— Wayne.

STILL WAITING

| just thought | would let you know
that 73 is the best amateur radio
magazine in the world! Yes — the
world! |'ve had them from all over:
Australia, U.K.,, Germany, U.S.A,
Hong Kong. None comes close to 73.

The wmail from Peterborough is
good, too. | got May's issue in May,
July’s issue in July, and September’s
in September. |I'm still waiting for
June's issue of QST, and July's, and
August’s, etc.

Keep up the good work, and you
can put my name on the list for the
next 3 years.

Baden J. Melhuish ZL3THO
Christchurch, New Zealand

IMPRESSED

t have just received your November
issue of 73 and wanted to say | was
very impressed with it. Your articles
on different computer and IC projects
are very helpful to me as a beginner.
Yours is the first magazine | have read
that has a full catalog for another
company. With that and your limit of
just a few pages instead of half a book
on the contest winners, | think | will
have good reading for the next three
years. Keep up the good work.

Les Sullins WBBKFK
Kansas City KS

BE CAREFUL

The audio of the TR2200A can be
improved by a field modification —
two 1/16 inch holes drilled in the
back of the microphone.

| recommend that you take the
back off the mike and drill the holes
just above the “n” and “m"” in the
word ‘'Dynamic,” and then reset
audio gain and deviation for a vastly
improved radio.
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Circuit boards, schematic diagrams,
beautiful photos, and detailed instruc-
tions are not available. Just be careful
— the microphone element itself does
not need two 1/16th inch holest Only
the back of the case!

| enjoy reading your magazine.

Robert Behar WA4HCI
Columbus GA

Holy mike-ral. — Wayne.

DRAKE SCORES

What with all the publicity about
the rip-offs by Trigger Electronics, |
thought | would add my bit about a
company that offers excellent service
after the sale — R. L. Drake. | had
occasion to utilize their service on my
T4XC, which had developed a recur-
ring problem with the balanced
modulator, and | would like to
reassure your readers that'R. L. Drake
Company certainly stands behind
their products and really practices
excellent customer service relations.
Mr. Bill Frost of the Drake Service
Department was most helpful and
cooperative. | find it quite refreshing
to find this attitude in a company in
this day and age.

Mark Witmer WA6FXM/9
Great Lakes IL

THE VLF CAPER

| (and others) would like to see an
article or two in 73 on construction of
simple VLF ({very low frequency)
antennas and receivers or converters.
And what, exactly, is propagation like
at VLF? Believe it or not, it is very
difficult to find anything on this
subject, although |'ve found a few
incomplete hints here and there. i'm
certain that many 73 readers would be
interested, provided they would be
told as much as possible about the
interesting, weird, secret and some-
times totally inexplicable things going
on down at VLF.

tt is theoretically and in fact pos-
sible to radiate any frequency above
zero Hz as rf and to receive it — no
matter how low. During WW 1| the sly
Germans wrapped a one turn loop
antenna around a mountain and keyed
the 50 Hz power line into it through a
transformer to send secret CW mes-
sages! This was transmitted as rf, not
merely hum. It was quite some time
before our agents learned of this,
because almost no one (except the
Germans!) had receivers capable of
tuning down that low. The mountain
happened to contain magnetic ores
which improved the system gain.

Large VLF antennas can operate
quite efficiently when buried and thus
invisible {how many don’t we see?).

Now the US government is
equipped with VLF receivers and
transmitters for certain special {and
often secret) purposes. The Navy
recently began using the 30-300 Hz
band for communication with its

submarines, as this band penetrates
water quite well. The Navy also uses
other VLF bands. {And | meant
30-300 Hz, not kHz.)

A few years ago a US secret (CIA)
agent was caught in Cuba sending
secret messages by a complete VLF
outfit in a briefcase. Obviously, these
frequencies are still considered “‘safe”
because of the general lack of VLF
receivers.

Various natural objects in space
occasionally generate weird VLF
signals that sound like the sound track
of a science fiction movie. Lightning
also generates weird VLF signals, and
the mechanism isn't completely
understood.

WWV has an experimental outlet at
19 kHz and a permanent one at 60
kHz. Complex and comprehensive
time codes are sent digitally, which
should interest computer freaks. VLF
is more reliable and provides higher
accuracy than is possible with WWV's
other frequencies.

Perhaps you have read some of
John A. Keel's books and articles on
UFOs and other paranormal phenom-
ena. Keel knows one or two hams who
have ancient WW One receivers
capable of tuning down to about 3
kHz. Keel doesn't say if tubes
(audions) were used in these particular
receivers. However, tubes did exist
during WW 1, though they were very
new. VLF was used extensively during
the early days of radio communica
tions. Some transmitters used mechan-
ical ac generators putting out rf at
below 100 kHz. This was not a spark
gap system.

The fortunate hams with these
ancient VLF receivers have received
and recorded voice transmissions
speaking no known Earth language!
They are not Earth languages in code
or Earth-language sounds in code.
Occasionally it sounds like dogs
barking to each other, but usually it is
a definite but unidentifiable language.
Expert linguists have listened to the
tapes and have been unable to identify
the languages used. Keel suspects that
these transmissions are precisely what
they appear to be — unearthly — that
these are UFO communications, that
the UFO entities know that we have
very few VLF receivers.

Maybe our government knows
much, much more about UFOs than
they admit.

Designing a reasonably simple but
reasonably sensitive and selective VLF
antenng and receiver or converter
would not be without problems. For
example, it would be difficult to
physically realize the tuning circuits
with standard, readily available
components. The coils would require
far more inductance than is usually
used in receivers and converters.
(Early receivers often had huge toils.)
This problem wouldn't be so bad if
you want a single frequency receiver
or converter, but | want one capable
of covering the whoie VLF range, so
that | could tune around and perhaps
discover something interesting.
Neither would standard tuning capaci-
tors be optimum for VLF. The solu-

tion might lie in one of the new

techniques to synthesize inductance
or capacitance.

Clyde E. Wade, Jr.

Little Rdck AR

Sounds like a bunch of bat guano to
me, Wade. And as far as tuning in
audio frequencies is concerned, it
doesn‘t take huge coils, only some
audio transformers. Once you've
received the audio signals from an
antenna, they are audio signals. If you
transmit them by ether via an anten-
na, then they travel at the speed of
light . .. if you put them in a loud-
speaker, they travel at the speed of
sound. If you detect the sound waves,
you get audio ... and if you detect
radio waves at audio frequencies, it
should be audio. Is theré something |
don't understand? — Wayne.

HATS OFF!

Just a short note to let you know |
appreciate and am wholly in favor of
Yyour attitude towards your adver-

tisers. |I'm particularly in favor of
having your readers applaud the
specially good ones.

In that category, here’s some

applause for Tufts. | recently made a
couple of crystal orders to them,
which were both delivered with what |
considered amazing speed. On the
second order | had a crystal which
wouldn’t net quite right so | returned
it to them. | mailed it back from
Arizona on a Monday and was abso-
lutely amazed to have the replacement
crystal back in the Thursday mail. My
hat is off to Tufts — they have one
satisfied customer.
Bill Hosking W7JSW
Scottsdale AZ

WARBLE, WARBLE

You can put Bullet Electronics
back on your list of great people.
Apparently the biggest problem | had
with them was due to the mail system,
as | got a refund check and a Warble
Alarm for all the problems. It turns
out they were out of stock on the
product | ordered. Enclosed is a sub-
scription request for Kilobaud Maga-
zine.

Martin Peck WBOJMO/KG6
Guam

What do you do with a Warble Alarm
on Guam? — Wayne.

COUNT YOUR BLESSINGS

Thought you might like to know
what amateur radio in Okinawa,
Japan, is like. 1 can speak only for
American hams who are servicemen
and women stationed here, but our
brothers and sisters in the states have

Continued on page 140
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Looking West

Bill Pasternak WAGITF
14725 Titus St. #4
Panorama City CA 91402

Those of you who happened to
read my special article on total
coordinated band planning last June
may remember that | stated therein
something to the effect that the
multi-mode VHF transceiver would
have a rather large effect on the
operating habits of many an amateur.
This innovation would not only put a
bit of diversity into the aforemen:
tioned “operating habits,”” but would
also call for a revision in our thinking
in matters of VHF coordination so as
to protect the integrity of all VHF
special interests, not just VHF
repeaters. Perhaps a better term than
coordination would be band planning,
total voluntary band planning from
within the amateur community.

While the mail response to this
article was about evenly divided, it
seems that the greatest flack was
received from ‘‘repeater people,” both
owners and users who felt that while
coordination was important for their
mode, the same did not hold true for
other modes. On the surface, and
most importantly by today’s operat-
ing standards, a good part of their
reasoning may hold merit. The
opponents cite the fact that repeaters
are coordinated to specific channel
pairs, while other modes have the
ability of a VFO to scamper about the
band. Fine, but what these repeater
people fail to understand (due mainly,
| suspect, to lack of knowledge on the
way these other modes operate) is
that in many areas SSB is beginning to
channelize itself in a similar way to
the way FM and FM repeaters chan-
nelize. If you are involved in VHF
modes other than FM, you will
probably understand what | mean by
“protected calling channels,’”” “DX
monitoring channels,” ‘“local rag chew
channels,” etc. In different parts of
the country the terminology differs,

but the object remains the same: the
setting aside of specific frequencies,
mainly on two meters around 145
MHz, for a given specific use on a
gentleman’s agreement basis. Does all
this sound a lot like both channeliza-
tion and coordination? Are the
similarities now a bit more evident?

| suspect that as more amateurs get
their hands on these little gems, some
form of ‘coordination’” will take
place, whether it’s national in nature
or just on a local level. However, we
have a rather special opportunity right
now, an opportunity to get those lines
of communication built and to work
together on a level not limited to the
coverage area of our favorite repeater.
We have an opportunity to plan for
the future in a manner not normally
within our reach. Getting to know one
another on a local level is the first
step, learning a bit about the other
guy’'s favorite mode of operation is
the second, and learning to interact
with one another is by far the most
important.

Call it band planning, coordination
or what have you. For each mode and
each special interest to assure itself of
longevity and viability, ‘‘coordina
tion” on some level will happen.
Wouldn't it be nice, though, if we all
got our act together and were the
same nationally? To that small minor-
ity of “FM repeaters only” people
who seem critical of the ideas of
others, remember that those band
planning other modes learned their act
from what you have accomplished.
You were the ones who succeeded in
doing the impossible when virtually
everyone thought it could not be
done. You provided the leadership for
yourselves, and whether you realize it
or not, you seem to have done so for
others. Your obligation is clear: to
offer guidance to others when they
request it, regardless of what mode
they may operate. It's the unwritten
obligation of the brotherhood upon
which amateur radio is built. It’s also

Among the attendees was KTLA-TV personality Johnny Grant WA6MJV, here
being greeted by Jim Hendershot WA6VQP of the SCRA.
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part of the challenge of amateur
radio’s future, and the official statis
tics seem to tell us that we're growing
in number. Amateur radio going
public through a rather well-coordi-
nated public relations effort seems to
have turned the tide. This means more
amateurs and this in turn means more
individuals involved in each mode. To
VHF and UHF this means more
repeater operators, more repeaters,
more RTTY, SSB and probably even
more AM among other modes. Even
more ATV. Each group will indeed
need spectrum and, by carefully
planning now, we can make sure that
it’s there in the future. Think about
it!

While on the topic of modes other
than FM, and specifically speaking
about two meter SSB operation, let
me introduce you to a rather inter-
esting group out of Fort Worth, Texas
known as “‘Side Winders on Two'’ or,
as they call themselves, simply
“"SWOT.” Len Hoops WSJTA, SWOT
Secretary, was kind enough to send
me a press release about the DX
accomplishments of his group and also
put “LW” on their newsletter mailing
list.

More about the DX in a moment,
but first a bit about the group itself.
These are a group of amateurs inter-
ested in seeing what can be accom-
plished without the use of a radio
relay device on the two meter band:
to see how far one can talk using
other modes and operating procedures
that can’t be found on FM repeaters.
They see this as an exciting challenge
to their individual and collective skill,
and this summer the perseverance of a
number of their members paid off. On
July 29, 1976, four of their number
had the opportunity to make DX
contact with a number of California
stations. On the Texas end there were
WBSMEV, WBSNLB, WB5ACO and
Len WSJTA. The stations that they
worked were WA600C, WB6HDB and
WAG6DV X in LA, as well as W6DPD in
Fresno. In addition, the report con-
tinues that another SWOT member,
WASBSMA, in Vernon, Texas also
QSOed with WB6HDB, and K5UGM
while mobile near San Antonio also
worked a 6-lander. Bill Brady
WB6HDB happens to be a friend of
mine, and when | caught him on one
of our local FM systems, confirmed
his contacts.

In a rather beautiful letter from
Len at a later date, he gives credit to
the advent of the multi-mode VHF
transceiver for providing more diver-
sity to his operating habits and giving
him the chance to get involved in SSB
and two meter DX chasing. | have said
many times before that a whole dif-
ferent world exists below 146 MHz
and SWOT is another example of this.
Just tune down there, or to six, or to
the low end of 420 to see for yourself.

Now ... part two of K3BNS in Los
Angeles.
Even “Looking West” got its

chance now and then to pose a few
questions to John. Among them was
one that | feel is rather important,
because in my opinion John’s answer

gives a bit of a hint as to what future
reports on restructuring and deregula
tion might hold and, moreover, who
will help him in formulating same.

My question was as follows: “10
meter repeaters are now legal; cross-
band repeaters are legal; Technician
class operators are coming out on 10
meters. Is anything going to be done
about this and where does a Techni-
cian class operator sit if he happens to
be on a repeater that is being repeated
to 107"

John's response was this: “We have
an outstanding decision to make on
20282. You know that was very care-
fully labeled ‘First Report and Order’
(virtually everyone in attendance
laughs at this comment) and that
business of the 10 meters would solve
a problem if we went ahead as pro-
posed. {I must assume that this is a
reference back to my question as
asked and the content therein.) But |
think there is another issue we've been
kind of waiting to hear people start
talking about, and that’s with this
newest change and the new structure
we have, which | guess everybody’s
reasonably happy with. The only
difference now between Technician
and General is that code test ...
telegraphy . .. that's the only differ-
ence in the requirements. So what
should be the difference in privileges?
The communications act says that the
FCC is responsible for establishing
qualifications for radio operators and
making sure the license {possibly
licensee ... a case of tape drop-out
muffled one word here) and the
qualifications as established are con-
sistent with the duties they have to
perform.”

Questioningly John continues:
"Maybe they should be given all the
General phone frequencies ...7? We
thought that might be something that
amateurs might want to cogitate.”’

Now back to some questions posed
by others present: ““There have been
some bills in the Communications
Sub-Committee (referring to Con-
gress); one in particular is there right
now about forcing the entertainment
(electronic) industry to improve their
designs so that they woulidn’t be so
subject to interference. | understand
that the Commission has been asked a
number of times in the past to present
an opinion on these bills, either pro or
con, and they failed to do so, and this
has happened now for a couple of
years. Do you know what’s happening
now on that?”

John: “Yes, they're waiting for the
Congress to ask them what it is;
they've been asked by everybody
other than Congress, and it would be
inappropriate or presumptive to
comment on anything that is still in
sub-committee. The Commission has
not taken .a position; |'ve heard it
discussed both ways. The problem of
susceptibility goes far beyond just
television receivers and radio receivers
and so forth. You know we have some
unplanned receivers; {‘'m sure you've
heard the stories about the public
address systems, organs and stereo
amplifiers in churches that pick up



some things at inappropriate times.
Whether the Federal Government
should be getting into regulatory
matters to that detail in the present
climate — well, | am sure you appreci-
ate how that might be.”

Question {same questioner pursuing
the point): “‘Well, with all the RFI
complaints | am sure are down at the
office there in Washington, it would
seem it would present a pretty good
argument in favor of some more regu-
lation on the (electronic) entertain-
ment industry; at least someone
should be made aware that this is
available for Congress to look at.”

John: ““There would have to be a
great deal of funds, of course, to make
that system work. Our labs would
have to be enlarged, for instance, and
the staff enlarged, and standards set
on all this equipment; they would
have to be brought into the labs to
make sure they meet all these stan-
dards and it sort of elevates that
whole area maybe beyond what a lot
of people think it should be; that’s
where the dilemma occurs.”

For some reason, the subject of CB
radio and the CB service was on many
minds. A number of questions were
asked about CB and CB expansion.
Among them was this one: “’I've read
in the newspapers that 40 more CB
channels {note the questioner’s error in
stating 40 more rather than 17 more
for a total of 40) are being opened as
of the first of next year. In view of
the well-publicized chaotic conditions
which have prevailed on the CB bands,
and the amounts of illegal activity and
the inability of the regulatory agencies
to control this, what is the reason for
giving CB even more channels than
they have now. Can you answer that,
please?’

John (his answer very concise and
to the point): “‘Yes, that’s what the
public wanted and of course the
Commission is there to serve the
public.”

Question: “Back on the subject of
licenses: For instance, you have a
mail-order license. As of the 23rd of
July, you have grandfathered all
Conditional Technicians to be as
normal Technicians, is that right?”’
John responds affirmatively and
questioner continues: “Since you are
already a Technician, you‘ve passed 5
wpm; do you have to retake the
written examination when you go in
front of the FCC examiner for your
General?”’

John: ““No, you just come in and
take your 13 wpm and then you get
the General.” Questioner thanks John
and then John kiddingly adds: “Hope
to see you there shortly.”” This brings
a chuckle from the crowd and John
continues: ““! think we have come
more than halfway; | think you ought
to come a little bit too. The Techs I've
talked to have all expressed their
desire to move forward.”

Question: “John, 1'd like to com-
pliment you on getting that Tech-
nician and Novice thing together; you
know, the idea that the Technician
now can also use code. | think we’re
all anticipating when the second shoe

will drop with regard to the other
things that are in the cooker. Do you
have any idea when we’ll be getting
some further information on some of
the other proposals that have actually
been sent forth?”’

John: “Yes, you know we got that
through. | had to literally stand up in
front of the Commission and swear
that absolutely nobody would be
unhappy with those changes we made
and | think that my credibility is still
good, so maybe we can move on to
some additional things. One | get
asked about a lot is the additional
phone privileges for Technicians; |
think there are some sub-bands in there
we propose to eliminate, maybe move
down to HF and so forth. | know that
all the Techs are interested in that,
but | don’t see all the hurry. | really
think the Techs have made out pretty
good in this; it's even easier to move
up to General and so forth. I’'m sure
we don’t want to have everybody take
the Novice license, move on to Tech
and then just stop. We want to leave a
little bit of reason to move on up.”’

One particular questioner became
involved in a rather interesting two-
way Q&A period with John on the
subject of willful and malicious
jamming and what could be done by
both amateurs and the Commission.
Earlier, during the seminar, John had
described working with the local FCC
engineer in charge as a starting point,
but the information garnered from
this particular Q&A sub-section is
particularly interesting. Here is part of
it:

Questioner: “Many of your local
police agencies have reserve programs;
you have reserve officers and deputies.
Is it conceivable, since you are a
regulatory agency, to appoint Field
Engineers (| assume that the ques-
tioner refers to appointment on a
voluntary non-remunerative basis),
either electronic engineers with many
years amateur experience or perhaps
people in the Department of Justice
who can prosecute, or sworn officers
of local police agencies who are also

amateurs? Is there any such thing
possible?”
John: *‘I don’t know. That was

brought up by several police officers
on occasion to me and |'ve checked it
out with our attorneys and they’re
not quite sure if the ‘Act’ does
permit that or not. We've also thought
about the creation of, for lack of a
better term, the FCC Auxiliary. For
instance, if we could set up a good
system for giving examinations, then
the field people wouldn’t have to tie
up the manpower; about half the
manpower is tied up in giving exam-
inations and answering questions for
the public and so forth. That money
could be reprogrammed toward
straight hard enforcement work.

I have heard the Chief of the
Enforcement Bureau talk about this
and ask what it would take: FCC, just
tell us, how much would it take to
clean out all of it? (I suspect this
means all violators in both CB and
amateur services). That's sort of a
staggering thought. Maybe that’s not

The S.F. Valley A.R.C. honored John by awarding him

the way to do it. The best example |
can think of is how amateurs do it; it's
got to be a self-enforcement system if
it’s ever going to work. If you can’t
get people to realize that this is for
their own benefit, then you can write
all the rules you want, you can put all
the policemen out there you want,
and it's still not going to work. There
are still going to be those bananas who
cause trouble; and get on our repeat-
ers and act out the writing on the
wall’s graffiti and all this other junk
they do these days. So they are
looking at other ways, particularly in
CB, to try to convince them of more
self-enforcement; they point at the
amateur service as one example of
how this works.

"One of the things they (| suspect
this refers to questions asked by
CBers) ask is ‘What can we do?’ Well, |
think a lot of it has to do with the
callsign. In the CB service it sort of
grew up that you didn’t use your
callsign. You didn’t identify to the
world who you were. You became
some mysterious stranger. You were
anonymous and this raised the inclina-
tion to make mischief. Now, that has
never prevailed in the amateur service.
Amateurs have always been extremely
proud of their callsigns and we
probably do more arguing with ama-
teurs about callsigns then any other
thing. They’re very, very proud; they
listen to the 10 minute identification
rule; some guys give their callsign 10
times in one minute (chuckle from the
audience). And when you have a
situation like that, where people are
saying who they are and they're
willing to stand up and identify
themselves, they behave themselves.
They’re responsible people. And that’s
one of the things we always try to
point out to the CBers: use their
callsigns.””

Questioner interrupts John and
asks: | would agree with you that
amateurs don't want to be over-
regulated; | probably could speak for
everybody in the room for that. As
you very well know, it doesn’t take an
amateur license to steal an amateur
radio; they look in the car just like

!

“honorary
membership.” Here John places his “Hancock” on the bottom line to accept
this honor.

those other radios. (John interjects
the fact that his two meter radio had
been purloined, then questioner con-
tinues.) They also got mine once, but
the point is, that once he has got it
and he can‘t sell it, he plays with it.
This is mushrooming. The callsign
means nothing; you have people who
are amateurs, qualified for their
license, who don’t know enough not
to talk to that individual and they
create ten times the problem that
would normally be.”

John asks: “Is that really right?
We’'ve had that problem in our area
and in just about every case the
amateurs have been able to solve it.”

Questioner continues: “We have a
problem here in the Los Angeles area;
it's been going on about 3 to 4 weeks
now with two particular individuals
who jump from frequency to fre
quency. We are just now, because of
this situation, organizing a cross-fre
quency coordination which should
have been done a long time ago. The
problem is getting severe, in that the
amateurs are adding to it with their
own illegal comments.”” (Note: For
those among you who are unaware, it
is a direct and major violation of the
rules and regulations to enter into
QSO with or converse via the radio
with a non-licensed/non-identified
station.)

John interjects emphatically: “That
does not work!"’

Questioner: ““Yes, but it's being
done!”’

John: ““That’s what they want; they
want attention. If you let them do it;
they’ll just keep doing it.”” {(Note:
Remember that | have written in the
past about never giving any form of
recognition to one who willfully plays
havoc with you on your favorite
repeater? Ignore them; T-Hunt them
down, what have you. But again — no
matter how much it hurts, never give
recognition and thereby an audience
to a jammer — never.)

Questioner: “‘If we can’t solve the
problem, it will grow.”

Continued on page 132
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visiting views from around the globe

In Pursuit of the HFers

Here at 73 we receive dozens of
ham club bulletins and other publica-
tions each month. One of the newer
ones we’re getting is called SS8 News,
published in Daytona Beach FL. It's
not for hams operating SSB . . . the 20
page magazine is aimed at people
running SSB {and kWs) between the
CB band and 10 meter amateur band.

SSB News is filled with advertising
(ham transceivers, linear amplifiers)
and advice to the so-called “HFers.”
“Your signals are heard in foreign
countries . .. and when a ham reports
a violation . . . heads will roll and tails
will be busted!” warns an article
entitled “Trouble Ahead.” The author
goes on to urge HFers to stick to the
decision of the HF Regional Advisors
meeting at Colorado Springs . . . that
all HFers use 27.425 MHz and 27.325
MHz as calling frequencies, with
27.315 to 27.585 MHz set as the “HF
band.” There’s even a VHFers organi-
zation, with calls and numbers . .
but, of course, no last names.

What does the FCC think of all
this? Richard Smith, Chief of FCC's
Field Operations Bureau (FOB), put it
this way: “I’ve been given the task of

stopping the Atlantic Ocean from
reaching the beach; I've been assigned
one man with a broom ... and he's
sweeping as fast as he can.” Smith
says FOB has 4 teams of agents, five
men to a team. That's twenty agents
against more than 30 thousand illegal
SSB HFers! What's more, the FOB
now has /ess personnel than it did 28
years ago, before the communications
boom!

Despite the odds, FOB has managed
to make arrests and get convictions
from federal judges. According to
Smith, recent operations in Birming
ham AL, Newark NJ, and Des Moines
IA have nailed 23 HFers with fines
and confiscated equipment in the
thousands of dollars. As you read this,
FOB agents, US marshals and federal
search warrants are coming down on
another group of illegal SSB opera-
tors. {More on the latest raids coming
up.)

The FCC is concentrating on indi-
vidual users, hoping to prosecute
enough of the HFers to discourage
growth of outlaw SSB. Normal
practice is to send an FOB team into
an area, monitor for several nights,

and pick out the worst of the bunch.
Then the agents visit a local federal
judge, obtain search warrants and US
marshals, and make their raids about a
week after setting up.

As Smith put it in our 73 interview,
“We don’t expect to ever have the
resources to put a cop on every beat
... a monitoring van in every city . . .
but we do plan to use education and
voluntary compliance along with the
federal courts when necessary.”
Education and peer pressure turn out
to be the FCC’s best weapons, due to
the extreme shortage of enforcement
staff. Smith admits he is hard pressed,
and agrees FCC can only concentrate
on the “hard core’’ HFers, CBers and
amateurs.

The amateur service has not been a
major problem, according to Smith.
Deliberate interference is probably the
biggest amateur hang-up, with
extreme - difficulties in proving cases in
court. Smith says FOB monitoring
vans have spent weeks Jistening to
suspected amateurs, only to come up
empty-handed. The agents must be
able to prove where the transmissions
came from in a court of law. That

takes what Smith calls “close-in mon-
itoring,”” and the record shows it's
been a pretty hit or miss operation.
(During the WESTCARS mess, several
stations were ““close-in monitored”’ for
weeks, ‘with only one license revoca
tion resulting, and that violation was
not directly related to the net inter-
ference problem!)

Net interference poses a special
dilemma. Smith says there are really
two sides to the story. The net feels
that they have more right to the
frequency, even in non-emergency
situations, while the interfering sta-
tions view the net as an unofficial
theft of frequency. Smith says it's a
ticklish situation, which has to do
with the nature of net operations and
the difficulty of proving interference
complaints. “Amateurs as a group
must put their heads together and deal
with it,” says Smith, who admitted he
did not have a solution. (Smith
himself is an amateur.)

What can the amateur do about net
interference and the HF bootleggers?
Apparently not much. Despite
published reports that amateurs
played a role in the New Jersey busts,
Smith says reports from hams can
only provide an indication of the
extent of illegal activity. Actual “close
in monitoring” is the only answer in
Smith’s view, although FCC is not
about to turn down ham help. To the
contrary, they are interested in any
information they can get. The key is
self-policing, and field enforcement
against the “hard core” violator.
Fortunately the amateur service has
not required the kind of effort FCC is
mounting against the HFers.

Incidentally, anyone wondering
how the monitoring stations are going
to tell Novices from the rest, now that
WN calls are no more, can be assured
FCC knows each monitoring
station has direct 24 hour access to
the Gettysburg computer.

Warren Elly WATGUD/1
Associate Editor

The 75m Follies

{ts getting so that | am almost
ashamed to tune across 75 meters in
the evenings when demonstrating ham
radio to a visitor. In case you weren‘t
aware of it, there seems to be a group
of individuals down there who feel
they must use amateur radio as a
platform to spew forth their personal
political and sociological ideals, while
using the guise of an “amateur net’” as
acover.

| am even more angered by the
“Priscilla Goodbody” brand of ham,
who feels it is his duty to uphold
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“motherhood and apple pie” by
bending the law to his own means,
and using his station to-jam and harass
the others. Frankly, | find the jammer
even more disgusting than the rhetori-
cian.

How, then, do you handle such a
situation? First, we must realize that
whether we like what is being said or
not, there are laws that must be
obeyed to protect all of us. We might
not like what they are saying, but
they are apparently operating within
the limitations of their licenses and

therefore are legal.

There is a rather simple and obvious
solution, one we have seen work on
VHF repeaters time and time again.
Obviously, for these people to keep it
up night after night, they must assume
that they have an audience. Thus, the
attention rendered in the form of
malicious jamming is like a “Linus
security blanket.”” As long as there is
jamming, the aforementioned hams
will know that there are people listen-
ing, and will do their best to entertain
the audience.

Take away the audience, and what
do they have other than each other?
Nothing ... no reason at all to exist.
Many repeater systems now instruct
their users to ignore and boycott
jammers. Why not apply the same
logic to the 75 meter problem? We
should exert peer pressure and create
a no-hams-land at least 10 kHz either
side of them ... give them a clear
berth to spew forth their rhetoric and
hope that in doing so one of them will

make a slip and give the FCC monitor-
ing facilities what they need to handle
the matter.

Remember, no one is perfect, and
though it may take some time, they
eventually will make that slip. In the
interim, the best thing we can do is
make sure the rest of the world is
made aware these people do not in
any way reflect the feelings of the vast
majority, and indeed that they in no
way represent the true scope of inter-
est and values held by American hams.
If there is one tragic aspect, it is that
those involved are amateurs. Both the
rhetoric peddlers and jammers are the
kind that will hurt us at the 1979
WARC, the kind of harm that might
well spell an end to ham radio as we
have all come to know and love it. We
all agree that a way must be found to
stop them, and taking away their
audience, their very reason to exist, is
the best alternative. It’s in your hands.

Bill Pasternak WABITF
Panorama City CA



In Los Angeles the emphasis may
soon be shifting from counterfeiting
to grand larceny and dealing in stolen
merchandise, as the investigation of

crime in the electronics industry
mounts. The Los Angeles County
District Attorney’s office, already
heavily involved in checking the

affairs of Pacific Semiconductor in
Inglewood, has launched a separate
probe into the theft of computer
circuit boards valued at 8.7 million
dollars from Xerox Corp., El Segundo.
Other electronics companies, particu-
larly in northern and southern Califor-
nia, are expected to aid in the inves
tigation by revealing previously
suppressed burglary information.
Early information indicates that US

electronics companies have been
plagued for the last five years by
unsolved “inside jobs,” many of

which have been carefully shielded
from publicity by the companies
involved.

Although the investigation of pos-
sible crimes committed at Pacific is
focusing on counterfeiting, a diary
kept by private investigator Gary
Williams also contains references to
the marketing of stolen goods. Under-

Stealing and Dealing

cover agent Williams was hired by
Fairchild, Intel, Motorola, and
National to infiltrate Pacific.
(Signetics joined the group later.)
Williams started work on March 3.
He delivered approximately 120 pages
of commentary on the PSI operation
to Robert Ewen, an investigator for
the LA County District Attorney’s
office, on May 25. (Ewen has also
been assigned to the Xerox case.}
Search warrants were issued and PSI
and two related companies were
raided on June 3-4. According to
Mitchell Harris, Deputy District
Attorney for major frauds, the raiding
marshals seized ‘‘equipment for the
alteration or remarking of manu-

facturer’s markings on electronic
components including grinders, buf-
fers, die stamps, markers, scrapers,
paint, paint removers, labels, insignia
and logos.” Reportedly, branding
equipment for virtually every semi-
conductor manufacturer was found.

Williams claims that PS| upgraded
low cost parts in addition to changing
brands. He cites, in one case, the
purchase of 12,000 inexpensive
Solitron transistors, which were
remarked and sold as RCA 2N3055
devices. Williams says that PSI also
bought a portion of an estimated
100,000 intel 1702 integrated circuits
stolen by an Intel employee. He also
claims PSI came into possession of an

Intel microprocessor development
system that disappeared while en
route from Mountain View to Culver
City CA. The unit was seized by US
customs officials as it was being
reshipped to its Sao Paulo, Brazil
destination.

PS! also had trouble with stealing
by its own employees. In April it put
on four armed guards for after hour
patrol, following theft of 1702 ICs
and other devices.

Richard Berger, the attorney for
PS| president Jerome Friedman, says
his client denies all of the allegations.
Reprinted from Squelch Tales (from
Electronic Engineering Times/,
August, 1976.

In Chicago, at the Attorney
General’s office, Assistant Attorney
General Howard Kaufman and his
assistant John McPhee are swamped
with mail. Kaufman heads the lllinois
Consumer Fraud Division, and he’s
suing Irael Treger W9IVJ. Treger owns
Trigger Electronics, the target of
scores of ham complaints. The fraud
division has processed more than 200
from hams in dll 50 states. The prime
complaint is non-delivery of ordered
items, despite receipt of cancelled
checks from the buyer. The AG's
office has asked the court to perma-
nently stop Treger from doing
business, and distribute his assets.
McPhee says Trigger used FCC listings
of new licensees to ship catalogs,
promising quick delivery and avail-
ability of several lines of amateur
equipment. {A look at past letters to
the editor column will indicate the
results.) Trigger orders, when they
were filled, took months. And more
often than not they went unfilled.

McPhee told 73 his files show at
least 3 years of mail order problems at

Trigger, and in early October his
office filed an amended complaint,
charging Trigger with false practices.
It seems that Treger had agreed to pay
off his creditors through a verbal
arrangement with McPhee’s predeces-
sor, but failed to comply. As McPhee
put it, “’l saw a lack of action .. . and
now it's time to go after him.”” On
October 8th, the State of Hlinois took
that action.

The Federal Government may get
into the act as well, on grounds
Trigger may have violated section 5 of
the Federal Trade Act. That is the
so-called “'Truth in Advertising”’ pro-
vision, which requires advertise
ments crossing state borders to live up
to their claims. Trigger was reportedly
given three weeks to comply, but legal
observers say a Federal suit can be
expected. The Post Office aiso
conducted an investigation into Trig
ger, but reportedly decided not to
prosecute, because they could not
prove intent to violate the postal laws.

Hams who have lost money in the
Trigger mess do have some. hope to

Targeted

collect, but they may not get a full
refund. tf Trigger filed for bank-
ruptcy, for example, creditors could
only expect to collect about ten cents
on the dollar. (Legal sources in
Chicago told 73 they fully expect
bankruptcy.) Most -of the Trigger
victims are newly. ‘licensed hams,
because of Trigger's use of FCC mail-
ing lists. FCC spokesman Greg Jones
told 73 the miailing lists are public
information under ‘the Freedom of
Information Act, and are sold by an
outside contractor.

73 tried to contact Treger, but was
told he no longer worked for Trigger.

Attempts to reach him through other
channels ‘have failed. The man who
answered the phone at Trigger refused
to answer any questions about the
situation, and referred us to ‘‘the legal
department”’ at the company’s River
Forest address. We are still waiting for
their reply.

Hams who have had problems with
Trigger are advised to send copies of
correspondence, -cancelled checks, or
any other relevant material to Howard
Kaufman, Chief Attorney, Consumer
Fraud Division, Attorney General of
Iinois, 134 North LaSalle Street,
Chicago IL 60602.

Okino Tori Shima

The question of the Okino Tori
Shima approval for the JARL 50th
anniversary and the actions of the
ARRL headquarters staff in bending
the criteria to approve the “new’’
country status for this mostly sub-
merged reef have been with us all

through the spring of 1976. Bitterly

opposed not only within the JARL
but by amateurs and amateur groups
in other countries as well as within the
U.S., many were waiting to see what
the ARRL Board of Directors would
do with the problem at their July
Board of Directors meeting at Denver.
If you are to read the official minutes,

you are going to be as much in the
dark after finishing as when you
started.

Using the now-familiar ploy of a
*Committee of the Whole" to screen
their actions, the official minutes give
the following information.

15. On motion of Mr.

Price, VOTED at 10:25 pm,
that the Board does now
resolve itself into a Com-
mittee of the Whole to
discuss DX matters, and
that the Headquarters staff,
exclusive of the General
Manager and the Communi-
cations Manager, be ex
cused. The designated
people departed from the
meeting. The Committee
rose at 11:35 pm and re
ported to the Board.

That's it! All of it!!

If you search the official minutes, a

Continued on page 18

15



SPECIAL INTRODUCTORY OFFER

.......... at a price YOU can afford!

SCOTT

COMMUKIGATIONS L
SYSTEMS

°o

TOUCH TONE ENCODER (Shown) Complete = $52.95
RF ACTUATED CW MONITOR -
for the best in CW operating $24.95
CRYSTAL CALIBRATOR - 100, 50, 25 kHz $19.95
range extended to 10, 5, 1 kHz $24.95

RTTY OPERATORS
Digital Date-Time-Message Generator, UARTS.
Quick Brown Fox Generator, many others.

MICROPROCESSOR BUFFS

CPU, Backplane, |/Q Memory, Timing,
many others — boards, kits and assemblies.

VHF-FM TRANSCEIVER

TT Pad Programmable, PROM selected Channels.
Hi/Lo Power, PLL-5 kHz resolution.

Above available early ‘77, write for details.
Send 13¢ Stamp for latest catalog.
SCOTT COMMUNICATIONS SYSTEMS

Box 2117, Dept. 7, Stamford, Ct. 06906 or
Call (203) 357-1667

WHAT'S A

ANNOUNCING : "'Synthacoder 22*

All New Synthesizer/Encoder from Engineering
Specialties. The Ultimate in Frequency Control
for ICOM 22-S Owners

® Front Panel Thumbwheel Control of All
Channels!

o Fully Automatic Invalid Code Control!

® Small Size 3%"” x 12" x 6"

® Factory Wired and Tested

® Brushed and Anodized Aluminum Case

® Highest Quality

® Easy to Install

onLy $74.95

Send check or Money Order To:
Engineering Specialties
P. 0. Box 2233

1247 Commercial Avenue
Oxnard. California 93030

(805) 486-0817

$2.00 Postage & Handling.
CA Res Add 6% Sales Tax.

TS-1 MICROMINIATURE ENCODER-DECODER

O Available in all EIA standard tones 67.0Hz-203.5Hz

O Microminiature in size, 1.25x2.0x.‘65”high
O Hi-pass tone rejection filter on board

O Powered by 6-16vdc, unregulated, at 3-9ma.

O Decode sensitivity better than 10mvRMS, bandwidth, +2Hz max, limited

O Lowdistortion adjustable sinewave output

O Frequency accuracy, +25Hz, frequency
stability +.1Hz

D Encodes continuously and simultaneously
during decode, independent of mike
hang-up

O Totally immune to RF

Wired and tested, complete with
K-1 element

$59.95

K1 field replaceable, plug-in, frequency
determining elements

$3‘.00 each




STV
BREAKTHRC

- Rohot Model 400

s All s0lid state Random Access
Mesamory. v

Slow-to-fast‘and fast-to-slow
conversion capability.

SSTV picture display on any stand-
ard CCTV monitor.

Frame freeze from any standard
CCTV camera, broadcast video or
video tape source.

¢ Permanent picture storage.
Automatic or manual TV frame
snatch.

" Internal grey scale generator pre-
cision adjustment standard.

Cepable of real time display of
digitally processed fast scan video.

The mew Robot Model 400 Scan Cen-
verter eliminates the problems, the
mystery, and the high price frcm
SSTV, and makes operating SSTV
fun and inexpensive for everyone:

Our new solid state design and ran-
dom access memory make operating
SSTV simpler than gver before. You
send and receive sharp, clear, com-
plete pictures that are easily seen on
a conventional TV monitor under
normal room lighting conditions, and
can be stored indefinitely for later
viéwing or photographing.

Slow-to-fast conversion capability -

lets you view a received or taped

- l
Name

image as a whole picture on a con-

ventional television monitor, while '
the fast-to-slow conversion enables

you to use standard fast scan video

(such as OCTYV or television reoalver)
as a source for SSTV transmission.

Operation is easy to understand, sim-
ple to work. If you can operate a
camera and adjust a TV set, you can
operate the new Robot Model 400
SSTV Scan Converter.

Our new price is really a break-
through! Now you can get into the
fast growing SSTV activity for just
$695' (Plus CCTV camera and
monitor.)

For the complete story on our new
Model 400 all solid state-digital-RAM
Scan Converter, write or call today
for our new brochure.

[ROBOT]

ROBOT RESEARCH. INC.
7591 Convoy Court
San Diego, California 92111
Phone 714-279-9430

Please sand me complete information on your
new Solid State SSTV Scan Converter.

Call

l Address.

l CIty

State.

Zip

<



visiting views from around the globe

from page 15

bit further along you will find a
minute which could be intriguing.
This is Minute 40.
40. On motion of Mr.
Price, seconded by Mr.
Cotterell, unanimously
voted that tHe Secretary is
directed to prepare a com-
prehensive indexed list of
standing instfuctions of the
Board now in effect. The
list shall be accompanied by

his recommendation for
additions, deletions or
changes as appropriate.

The report from the Committee of
the Whole is not included with the
minutes. It is presumed that as a
committee report it will be available
to the membership. However, if you
are going to write for it, you will have
to be specific, as there were a lot of
‘Committee of the Whole*’ actions.

Minute 7. Committee of the
Whole to discuss staff mat.

ters.

Minute 15. Committee of
the Whole to discuss DX
matters.

Minute 17. Committee of
the Whole to discuss Docket
20777.

Minute 43. Committee of
the Whole to consider
report of a committee
appointed to prepare draft
of League’s position on
FCC Docket 20777.

If one tries to analyze what took
place, there seem to be indicators
that more time was spent in trying to
determine if the actions were pro-
cedurally correct rather than were the
actions in themselves correct. The
feeling is that the headquarters people
were able to cite authority and

precedents for the actions taken and
this is perhaps the basis for Minute 40.
It appears that the Board wants to
know just what actions, decision-
making authority and policy decisions
it has delegated to the headquarters
staff on a open-ended basis.

As far as the question of Okino
Tori Shima itsef, the bending of the
criteria to take care of another Inter-
national Society, the twisted logic
whereby an operation from the rocks
at one time counts for Ogasawara but
at another time for a “‘new’’ country
has not been clarified. Certainly the
plight of many concerned DXers is
summed up in the quotation: | call

but no one hears ... no one
answers.”’

Reprinted from West Coast DX Bulle-
tin.

Red Cross Emergencies

WCARS is participating in a series
of meetings with representatives of
Disaster Services in the Western Area
Office of the American National Red
Cross, the Military Affiliated Radio
Services and the American Radio
Relay League. These meetings are
being held to clarify the ARC emer-
gency communications needs during
major disasters in the US and to set up
effective coordination of the various
radio services. Primary results of these
meetings to date are as follows:

1. The territory of ARC, WA

covers from the eastern border of

Montana to Guam on the west
and from Alaska on the north to
Palou Island in the south.
2. Based on availability, ARC
uses communications systems in
the following order:
a. Commercial communica-
tions.
b. Military Affiliated Radio
Services through an under-
standing with the Depart-
ment of Defense.
¢. Amateur radio commun-
ications.
3. The order of priorities for

Tough
Break(er)

Clyde “Blue Rover” Rice was con-
victed of manslaughter Friday in the
death of another Citizens Band radio
operator after the two had argued
over use of a CB channel.

Rice, 31, of Lincoln, Neb., was
charged with first degree murder but
the jury convicted him of a lesser
charge of manslaughter.

Rice was charged with running
down Donald *‘Bear Tracks Edelman
with his pickup truck in the parking
lot of the Veterans of Foreign Wars
hall April 10. Edelman died three days
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later.

The two men, authorities said, had
battled verbally over the air waves for
several months over the use of CB
channel 23. Rice was known by his
nickname or ‘‘handie’’ of Blue Rover,
on the CB radio band and Edelman
was called Bear Tracks.

Judge William Blue set bond for
Rice at $15,000 and continued the
proceedings pending a presentence in
vestigation.

Reprinted from the Pacific Stars and
Stripes, July 27, 1976.

Red Cross communications needs
are:
a. Communications between
the ARC job administrative
units in the disaster area
and also with government
agencies in the area to meet
immediate life saving and
life supporting needs of
victims (short range
usually).
b. Communications
between the disaster job
headquarters and a Division
or Area Headquarters to get
essential outside support
and to let the job know
when support is coming in
{usually long range).
c. Communications between
the job headquarters and
the ARC Disaster Welfare
Inquiry Center to procure
and provide information on
the location and welfare of
victims in order to answer
inquiries from immediate
family members in or out-
side of the ‘affected area
{short or long range).
4. ARC plans to immediately
assign a communications expert
on major disasters to determine
the needs and make arrange
ments for use of the appropriate
services.
5. A joint committee will ex-
plore the feasibility of setting up
an emergency communications
team with readily transportable
equipment and availability for
immediate response in areas
where adequate communication
services are not available.
6. Discussions of disaster welfare
inquiries (DWIs) from immediate

family members outside of the
disaster areas brought out the
following information on the
Red Cross system:
a. A DWI team is imme
diately assigned to set up a
separate teletype equipped
center, adjacent to the
disaster area for collection
of all information about the
affected area and disaster
victims, as this information
becomes available.
b. A moratorium on traffic
is declared and remains in
effect until the collection
and communications
systems are operable. This
moratorium information s
distributed by a teletype
Disaster Weilfare Inquiry
Bulletin (DWIB) to all 72
ARC divisions, over 3,000
ARC chapters in the U.S.
and all military installations
with ARC field services
(SM1). When the system is
operable, the entire system
is notified by DWIB of the
location and terminal TWX,
¢. Inquiring immediate
family members provide the
local chapter or SMI office
with the essential informa-
tion on ANRC form 2079.
The inquiry is forwarded
through the system to the
job DWI Center after the
moratorium is lifted. The
answer goes back through
the same channel,

d. Information conterning
the moratorium time
period, geographic areas

affected and job terminal
numbers can be obtained by
contacting the local Red
Cross. This essential DWIB
information will be re
broadcasted by WCARS and
other systems as soon as
possible.

WCARS hasn’t been called to bat
yet. The major disasters so far have
occurred outside the WCARS zone of
operation. BUT, let's stay ready.

C. J. Weber
Director WCARS



Review

NOVICE CLASS STUDY GUIDE

With the publication of the new
Amateur Radio Novice Class Study
Guide, 73 has again been able to
maintain its lead-in the amateur train-
ing field by keeping the content of its
materials for prospective hams well
ahead of the rest of the market. The
new guide is the most up-to-date aid
available to all those seeking a ham
ticket. Right from the very beginning
the materials are presented in a clear
concise manner, making the complete
understanding of Novice theory and
the FCC rules and regulations as easy
to the neophyte radio enthusiast as
any learning experience could be.

in keeping with the FCC’s move to
include more advanced material on

the Novice exam, the new Novice
Class Study Guide has been updated

and expanded to include more
detailed sections on radio wave
propagation, filters, receivers and

rectifiers.

The subject matter is arranged in
such a way that one chapter feeds on
the preceding and is a necessity for a
complete understanding of the next.
Starting off with a thorough descrip-
tion of the terminology one is to
encounter in ham radio, the book
proceeds through basic definitions of
electricity, resistance, capacitance and
inductance to simple circuits and
applications of Ohm’s law. The text
then continues on through amplifiers,
vacuum tubes and transistors to
receivers, filters, rectifiers and trans-
mitters. A thorough discussion of

radio wave propagation follows. The
entire last section of the book is
devoted to rules and regulations and
includes the Jatest update from the
FCC. Study questions and the essay
tape are included and the book ends
with one of those hard to obtain FCC
610 forms for license application.

The Novice Class Study Guide fol-
tows the philosophy of all 73 publica-
tions which are geared for license
advancement, to teach the material
and not run a series of vague questions
and answers which is more conducive
to memorization than to learning. It is
a logical conclusion that much more
enjoyment can be obtained from a
hobby if the fundamentals of the
hobby are thoroughly understood. A
mere memorization of questions to
pass the test is not enough for a long
term enjoyment of the hobby and can
become very sticky if the FCC pulls a
“no-no’’ by rephrasing their questions.

A good understanding of the
Novice test matter also provides an

excellent foundation on which to
build for the General and Advanced
class exams which will come later.

This guide is used in conjunction
with the Novice code tapes, which are
also produced by 73. There is no
better teaching aid for the prospective
Novice. The code tapes, which consist
of a 5 word per minute learning tape
and a 6 wpm practice tape, are the
best on the market. The characters are
sent at 13 wpm and the spacing
between characters is at 5 wpm. This
allows the beginner to learn the code
only once and to accelerate progress
toward General or Advanced (just
close up those spaces}.

As a package, the Novice Class
Study Guide and tapes would make an
excellent Christmas present. 73 also
has special deals for clubs which are
offering Novice classes. When it comes
to studying for the Novice class ama-
teur radio license, the materials
offered by 73 can‘t be beat with
currently available materials.

Tracking

the Hamburglar

TAKEN: One GTX-1T handie-talkie,
s/n 10-59 with .13T/.73R, .25T/.85R,
.62Y/.52R, .72T/.12R. Taken from
Genave Radio Expo ‘76 booth in
Chicago, Sept. 18-19, 1976. Anyone
with information on this radio is
requested to contact the Genave fac-
tory. General Aviation Electronics,
inc., 4141 Kingman Drive, Indian-
apolis IN 46226, (317) 546-1111.

RIPPED OFF: lcom 22S, s/n 0017,
channeled for: #1 16-76, 2 34-.94, 3
22-82, 4 28-88, 5 52-52, 6 37-97, 7
07-67, 9 19-79, 12 26-85, 15 7.63-03,
17 7.87-27. Has total of nineteen
channels programmed in first 20 posi-
tions, no channel 19. All above 15 are
147 meg. Ken Keyte WOTGL, 3812
Windsor Ave., Colorado Springs CO
80907.

HIJACKED: Icom 230 2 meter radio,
s/n 240-2915, forcibly removed from
vehicle in Fort Wayne, Indiana on
September 4, 1976. Report filed with
Fort Wayne police. Kenneth C.
DeGroff WBIOCW, 62322 Qak Road,
South Bend, Indiana 46614.

RIPPED OFF: Kyokuto FM-144 2m
transceiver, s/n 6215. Stolen from
vehicle at Los Angeles Coliseum on
July 24, 1976. Contact Abel J. Tapia
WAGBFSZ, PO Box 414, Montclair CA
91763.

TAKEN: Wilson T1402 S/M 2 meter
handie-talkie, s/n OR6427. Crystals
for 52/62, 22/82, 25/85, 16/76,
34/94, 69/09. Stolen from James
Hettle, PSC #1, PO Box 2493,
Peterson AFB CO 80914.

RIFLED: Heathkit HW-202 with
installed Tone Burst Encoder,
TTPAD, six (6) sets xtals 34/94,
94/ , 25/85, 115/715, 28/88, 16/76
(switch indicates 04/64 but xtals are
16/76). My ssn 12532-5960 on
various parts internally including
underside of trans and rec boards.
Also stolen: Courier Comet 23 CB, s/n
12300643. Stolen from my parked
auto in Garden City NY on August
30, 1976. If found, please contact
heart-broken owner, David K. Gordon
WB2YUJ, 155 Nimbus Road, Hol-
brook, NY 11741.

STOLEN: Drake TR-22 2 meter trans-
ceiver, s/n 640139, beige Trimline TT
Handset, magnet mount quarter wave
antennae. Crystals for 52/52, 16/76,
37/97, 87/27, 63/03, 34/94. Stolen
from Rick Simpson KQOUZP, 2723
Rigel Drive, Colorado Springs CO
80906, 303-471-2059.

PURLOINED: TR22.C s/n 850278;
Swan 350 s/n C847975. These were
taken from my automobile at the
Northwest Plaza shopping center in

St. Ann, Missouri on June 24, 1976.
Please contact W2ZKE, 1150 Staffler
Road, Bridgewater NJ 08807.

ROBBED: One Tempo VHF/ONE 2
meter transceiver, s/n 5728. Also
Western Electric touchtone pad.
Stolen from car on August 20, 1976
in a San Francisco parking lot.
Reward. Contact: Shel Kurtzman
K6RMM, 19436 Topham Street,
Tarzana CA 91356, or phone (213)
344.0878.

RUSTLED: Drake MN-2000 matching
network, s/n 6485. Heath SB-650
frequency counter. Stolen on August
29, 1976 from auto in Rockland
County. Please contact Cliff Cooley,
Jr. WN2GHL, 4 Camp Hill Road,
Pomona NY 10970.

ROBBED: Yaesu FR-101SD1G HF
digital receiver, s/n 6C31339. Yaesu
FL101 HF digital transmitter, s/n
GE306276. Stolen from Associated
Electronic Service, 404 Arrawana,
Colorado Springs CO 80909.

Ham Help

Does anyone have any plans or info
for a good noise blanker circuit which
will work effectively on SSB in a
National NC300 receiver?

| would really appreciate any help
on such.

Joe Demke W7KCF
PO Box 182
Vernonia OR 97064

| am in need of a service manual

and/or schematic for a Lafayette

HEA4S5A 6 meter transceiver. A copy of
same will do fine. Thank you.

W. A. Carl WA3YUB

643 River St.

Scranton PA 18505

| would like help getting my Tech
license and info on 2m and above
equipment. I'm familiar with com-
puters. | have a 6800, 6502 and a
TM9900, atthough I've had a 8080
system. | would like to hear from any
ham who needs help with computers
and could help me. Phone: (201)
343-8072. Thank you for your help.
Bruce Lill

Apt. 17-A

399 Prospect Avenue

Hackensack NJ 07601

It was suggested | write to you on
the subject of obtaining my Novice
class amateur radio license.

Any help would be greatly appre-
ciated. Thank you.

Ron Sklaver

200 S. Middie Neck Rd

Great Neck NY 11021

| am interested in putting an ATV

repeater on the air and would like a

group of 3 to 4 people interested in
the same.

Earl Clark

550 Fiske Drive

Detroit M1 48214

We are in the process of adding
autopatch to our new repeater. We
have a good touchtone decoder which
has a digital output in either decimal 1
through 10, or BCD weighted 1-2-4-8.

The problem? The dialer portion.
We need the part that first will store

the seven digits as fast as they are
entered and then pulse out the
numbers at the proper rate and digit
spacing for General Tel system. It
should also not accept long distance
numbers, by possibly storing a
maximum of 7 numbers. Any sche
matics or other information that
would help in the construction of this
pulser (dialer) would be greatly
appreciated. Thank you.
Jim Wagner WBBHFJ
R #2 Box 49A
Scottville M1 49454

I'd be glad to help anyone in the
Pittsburgh area in their amateur
studies — up to and including the
Advanced Class.

Gregg Corsello WN3LDK
226 Waldorf St.
Pittsburgh PA 15214
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Novice Q&A

This column will be a monthly
feature of 73 Magazine. It is hoped
that it will be of assistance to begin-
ners and old-timers alike. We only ask
that your questions be kept as general
as possible. We will try to answer all
queries received. Please mail your.
questions to Technical Editor, 73
Magazine, Peterborough NH 03458,

Q. What is the best way to measure
frequency drift on a transceiver?

A. The best way is with a good,
commercial-type frequency counter.
Be sure not to confine your drift
measurements to one band or only
one or two frequencies within a band
— drift will usually vary according to
frequency.

If a counter is not available, a good
stable heterodyne frequency meter is
needed. With both the receiver and
meter warmed up (24 hours or more),
put the meter and set on the same
frequency and let both alone for a
couple of hours. Then re-zero the
meter to the receiver frequency. If
your dial can be read closely, plot the
difference frequency on a chart.
Repeat with different frequencies.

Q. How can more uniform response be
obtained from a pair of magnetic
headphones having a dc resistance of
around 4000927 At around 1000 to
1350 Hz they seem to be rather
resonant.

A. Refer to the figure. Both treble and
bass will be boosted some 16 dB with
this circuit. Adjust the 7509 pot to
suit your individual listening pleasure.
When the total resistance is in, the
boost mentioned will occur.
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Q. Is there a practical circuit diagram
for a simple SSB-CW noise limiter
which is easy to install in a receiver
which has a good product detector?

A. Semiconductor diodes may be used
(see the figure) instead of a dual-diode
tube, but they must have a high
front-to-back ratio.

Q. What could cause TVI from a
good-working communications re
ceiver?

A. The high frequency oscillator has
too much second harmonic radiation.
To prevent this, tighten up the front
panel screws, add external lockwash-
ers under each of the rear chassis
screw heads to insure a good metal-
to-metal contact. Next, install a piece
of heavy aluminum foil around the
receiver chassis edges.

If these measures do not solve the
problem, on some receivers you can
solder a 100052, % W resistor from the
10-30 MHz HF oscillator coil tap to
the B-plus bus.

Q. How can coax cable be checked for
moisture or leakage?

A. If a “megger” — an instrument that
reads in the thousands of megohms

is not available, use a scope. If a scope
is not available, a VTVM on the
highest resistance range may work.
With dry, well-insulated coax an in-
finite reading should be obtained with
the VTVM. With a megger, the higher
the reading the better. Connect any of
the instruments mentioned between
inner conductor and the shield to
check for moisture. Make sure the
inside of any connector used is clean
and dry.
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Q. When using an inexpensive vertical
antenna, can radials be installed?

A. Yes, six or eight wires twice the
length of the vertical can be installed
in shallow trenches, and improved
performance will be noted.

Q. What would cause the final plate
current meter in a small transmitter to
burn out, if it was not overloaded?

A. Switch connections should be
checked for a possible short. In some
sets, having no clamp tube, momen-
tary loss or rf excitation can cause
large current surges that can burn out
a meter. If possible, replace the regu-
lar meter with an 0-500 dc milliam-
meter for reading total final plate
current and watch for surges — espe-
cially when set is turned off and then
turned back on while tubes are still
hot.

Q. What is a good study guide for the
Novice class amateur license?

A. The Novice Class License Study
Guide, available from 13, is a very
good reference, as it is by far the most
up-to-date publication available on
this subfect. Other manuals and guides
have not been revised nor sufficiently
updated to include the latest changes
in the FCC exams. The advantages of
this type of guide are retention and
complete understanding of the elec-
trical theory, rather than hasty

memorization of questions and
6 pF IN388
TO RF )
OUTPUT
(COAX 222
CONNECTOR)

o
TO +i75
voC

answers. There are similarly good
books for the General, Advanced and
Extra class licenses from the same
source.

Q. How can spurious signal responses
be attenuated at 21 MHz?

A. First, check receiver alignment. If
this is correct (and frequently it isn‘t),
connect a National R60-4 coil in
parallel with a 51 pF variable capaci-
tor. Now wire this combination in
series with your antenna. This should
provide up to 78 dB suppression of
unwanted signals between 13 and 36
MHz.

Of course, you must adjust this
circuit from time to time — depending
upon the frequency you're listening
to.

Q. Is there a simple circuit for a good
rf output indicator?

A. To provide external control of the
circuit shown in the figure, the pot is
placed next to the meter and is used
to adjust for maximum desired indica-
tion on the band used. If operation is
mainly on the lower bands (80-40
meters), use a 7 or 12 pF in place of
the 6 pF unit shown. The 6 pF is
adequate for use on 20 through 10
meters. In some transmitters the
““driver current’ position of the mete¢
switch can be used, inasmuch as it is
not often used on SSB.
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ONLY
HENRY RADIO
OFFERS THE WORLD'S
MOST COMPLETE LINE OF

30 MODELS!
VACUUM TUBE AND SOLID STATE...FOR HF, VHF AND UHF...FIXED STATION
AND MOBILE...LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS

2K-4...THE “WORKHORSE"”

The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it the
best amplitier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of reliable
service, its heavy duty components allow it to loaf along even
at full legal power. If you want to put that strong clear signal
on the alr that you've probably heard from other 2K users,
now is the time. Operates on all amateur bands, 80 thru 10
meters Move up to the 2K-4. Floor console...$995.00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplifier designed for commercial and
military uses. The 3K-A employs two rugged Eimac 3-500Z
grounded grid triodes for superior linearity and provides a
conservative three kilowatts PEP input on SSB with efficien-
cies in the range of 60%. This results in PEP output in excess
of 2000 watts. It provides a heavy duty power supply capable
of furnishing 2000 watts of continuous duty input for either

RTTY or CW with 1200 watts output 3.5-30 MHz..... $1395.

4K-ULTRA

Specifically designed for the most demanding commercial
and military operation for SSB, CW, FSK or AM. Features
general coverage operation from 3.0 to 30 MHz. Using the
magnificent new Eimac 8877 grounded grid triodes, vacuum
tune and load condensers, and a vacuum antenna relay, the
4K-ULTRA represents the last word in rugged, reliable, linear
high power RF amplification. 100 watts drive delivers 4000
watts PEP input. Can be supplied modified for operation on
frequencies up to about 100 MHz. ...$2950.00

TEMPO 6N2

The Tempo 6N2 brings the same high standards to the

6 meter and 2 meter bands. A pair of advanced design Eimac
8874 tubes provide 2,000 watts PEP input on SSB or 1,000
watts on FM or CW. The 6N2 is complete with self-contained
solid state power supply, built-in blower and RF relative
power indicator. ...$895.00

[ 2

TEMPO 2002

The same fine specs and features as the 6N2, but for 2 meter
operation only. ...$745.00

TEMPO 2006

Like the 2002, but for 6 meter operation. ...$795.00
TEMPO VHF/UHF AMPLIFIERS

Solid state power amplifiers for use in most land mobile
applications. Increases the range, clarity, reliability and
speed of two-way communications. FCC type accepted also.

Drive  Output Drive Qutput
Model Power Power Price | Model Power Power Price
LOW BAND VHF AMPUIFIERS (35 to 75 MHz)
Tempo 100C30 30w 100W  $159. | Tempo 100C10 10W 100W $149
Tempo 100C02 2W 100w $179

HIGH BAND VHF AMPLIFIERS (135 to 175 MHz)

Tempo 130A30 30W 130W $189. | Tempo B0AO2 2W  80W $159
Tempo 130A10 10W 130W $179. | Tempo S50A10 10W 50w § 99
Tempo 130A02 2W  130W $199. | Tempo 50A02 2w 50w $119
Tempo 80A30 30W 80OW  $149. | Tempo 30A10 10W 30W § 69
Tempo 80A10 10W B80W  $139. | Tempo 30A02 2w  30W § 89

UHF AMPLIFIERS (400 to 512 MHz)

Tempo 70D30 30W 70W  $210. | Tempo 40D01 1W  40W $185
Tempo 70D10  10W 70W  $240. | Tempo 25D02 2w  25W $125.
Tempo 70002 2w 70W $270. | Tempo 10002 2W 10w §$ B85S
Tempo 40D10 10W 40W  $145. | Tempo 10001 1W  10W $125
Tempo 40D02 2W  40W  $165. | Linear UHF models also available
TEMPO 100AL10 VHF LINEAR AMPLIFIER

Completely solid state, 144-148 MHz. Power output of 100
watts (nom.) with only 10 watts (nom.) in. Reliable and
compact ...$199.00

TEMPO 100AL10/B BASE AMPLIFIER ...$349.00

please call or write for complete information

Henry Rl

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-920C
Butler, Missouri 64730 816/679-3127

Prices subject to change without notice.



he popularity of push

pull circuits in rf amp-
lifiers dropped off shortly
after World War 1. The use of
the pi network pretty well
solved the harmonic problem,
worked well with a single
tube or two tubes in parallel,
lent itself to bandswitching,
and used a few less com-
ponents. However, with the
advent of TV, everybody
started putting low pass
filters in the output line any-
way, so we are just about
back to where we started
from. So let's take a look at
push pul! again.

The number one objection
to push pull seems to be the
necessity of an input tuned
circuit to get the grids 180°
out of phase. As will be seen
later, this problem has been
eliminated. Secondly, the
push pull circuit does not
lend itself to bandswitching.
This is true, but there are
people who are interested in
one band only. Also, with a
small compromise in L/C
ratio, you can cover two
bands with one coil. This is
especially true if the two
bands happen to be 15 and
20 or 10 and 15. You can
even cover 10, 15 and 20 if
you prune very carefully and
use a fairly sizable maximum
capacity tuning capacitor.
Another possibility, the one
used in this article, is the
National all band tuner,

Bob Baird W7CSD
3740 Summers Lane
Klamath Falls OR 97601

Build This Inexpensive
400 Watt Amplifier

- - a pair of shoes never hurts

which does away with band-
switching entirely.

Of recent date the
grounded grid circuit has
come to the forefront. It
requires no neutralizing and is
ideal for the exciter that
already has considerable
power output. How about a
push pull grounded grid? It
ought to work fine, but we
have all of that circuitry
mentioned above. It ain’t

necessarily so! It occurred to

Photos by Gary Gray

me that since this is a low
impedance circuit to the
input, a 4:1 balun could be
used to get the push pull
excitation. Accordingly a two
inch toroid core was ordered
from Amidon. Upon receipt
of same, we wound 8 turns of
72 Ohm ribbon (receiving
type) on it, as per page 162,
1975 ARRL Handbook, and
discovered that the drive to
the grids was about the same
as that derived from a tuned

circuit. And it works on all
bands.

The circuit in Fig. 1 will
work at any power level but
in this design three restraints
were imposed. First of all, the
all band tuner is rated at
about 1500 volts, and it was
desired to voltage double an
old TV power transformer for
the dc supply which also
comes out about 1500 volts.
Secondly, the box to be used
was of limited size, so the
number and size of com-
ponents had to be kept at a
minimum. Last but not least,
operation without a fan was
desired.

Grounded grid with a fila-
mentary cathode is a
headache because you need
to have big, bulky, hard to
mount, filament rf chokes
which are expensive if you
buy them ready-made. An
indirectly heated cathode is
much to be desired. A pair of
7094s was on hand. These
were ideal except at 1500
volts they don’t operate at
maxirmum ratings. Several
power tubes with indirectly
heated cathodes and higher
dissipation ratings have come
out recently. Obviously many
of the TV tubes could be



used in the circuit, operated
at lower voltage and power
levels.

Fig. 1, using the all band
tuner, was selected. Trial one
did not include the ferrite
beads and trouble with para-
sitics was experienced. Beads
were added to the grid circuit
primarily because the grids
were easy to get at. Beads in
the plate circuit might be
better. Ordinary parasitic
chokes with shunt resistors
will do the same thing. Beads
seem to be the cheap and
easy way to do it. At any
rate, the parasitic problem
was solved. The plate circuit-
pickup coil was tapped and
the taps connected to a
rotary switch. This gives ad-
justable loading ability. If
you have a set of BC 610
plug-in coifs with a swinging
link, you get the same effect,
only it is continuously vari-
able.

The unit shown in the
photos uses a box left over
from some former project. It
is in the vertical position
shown because of the
National all band tuner which
fitted best this way. All of
the power supply is in the
bottom. The rectifiers are
actuaily 5 1000 V piv diodes
on each side, without any

voltage dividing resistors or
capacitors.

At 10¢ each, it’s too much
trouble to add resistors and
capacitors. Just put in twice
as many diodes as required
for the voltage. It saves space.
The front panel is a piece of
aluminum sheet from an off-
set printing system common
to many newspapers. You can
buy these sheets for 25¢ each
and they vyield nearly two
square feet of aluminum.
They are pretty thin but, as
in this case, will cover an old
panel with the holes in the
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wrong places. The switches
are ordinary toggle switches
mounted on the grounded
front panel. There has been
no voltage breakdown to
date. You could mount them
insulated but then touching
them might be an electrical
hazard.

iIf you use the all band
tuner, you should carefully
check the output frequency
with a wave meter (grid

dipper on diode position).
Make sure you have the right
band and mark same on the
dial.

For example, the 40
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meter and the 15 meter
points are close together. You
could be tuned to 15 when
you think you are on 40 if
you are not careful.

Results

With the restraints listed,
we were able to get about
400 Watts dc input (800
Watts PEP if you like that
definition). This would be a
very effective setup for an SB
33 or SB 34 or other trans-
mitter in that size range. The
Argonaut is a little small, but
it yielded about 50 Watts out.
This corresponded to about
150 Watts input — practically
class A.

An SB 10 was also tried,
and vyielded about 300 W dc
input. An FT 101 is actuaily
a bit too large for a driver;
you can't run it fuil bore. The
output of the linear is only
about 2% times the full
output of an FT 101. You
need to have at least a4 to 1
step up to make a linear
worthwhile. If the same linear
were built with a 2000 voit
supply and 2000 volt com-
ponents, the FT 101 or
similar would be about right.

If you are not limited by
space or circuit considera-
tions, a linear of this kind
using larger tubes would
easily run full legal power
when driven by a standard
transceiver.

Try a push pull grounded
grid. ®

USE EITHER

coax
oUTPUT

ROTARY SWITCH
FOR
ADJUSTABLE
LOADING

Fig. 1. Push pull grounded grid linear.
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J ust for sheer bulk and
apparent circuit com-
plexity, the actual counting
and digital readout circuit of
a frequency counter s
enough to turn most ama-
teurs off on sight.

As this often is the largest
single part of a counter or
most other equipment using
such a readout, when you get
scared off by this you don't
bother with the rest of the
equipment either.

This is a shame, because
once you understand this part
of the circuit, almost half of
the piece of equipment will
fall into place in your mind.

Just as with the timing
chain, the readout chain can

be broken into bite-sized
pieces which will put the
whole thing into simple

perspective.
When you understand one

digit in the readout, you just
about understand them all.
When you are looking at this
mammoth wad of ICs, you
are really just looking at the
same thing repeated over and
over again. It really is that
simple.

To understand what this
circuit is, we will concentrate
on just one digit with a
simple circuit that is very
easy to duplicate if you have
an |C test setup.

While there is a whole
fund of complex information
available on how the ICs
involved perform their task
electronically, this is unneces-
sary for your purposes.

You don’t have to know
how the ICs do the job
that’s their problem. What
you want to know is how to
make them do the job for
you.

Fig. 1.

To do this, it helps to
think of a digit of readout as
consisting of three parts.
Whenever you need a digit
you will think of these three
parts automatically.

We will start with the end
result, the numerical readout
itself. Since the IC field
changes so fast, what is
available has changed rapidly
in just a few years.

Some of the older circuits
relied upon two types of
readout devices, individual
indicator lamps (ten per digit)

How Do You
Lse ICs?

- - part V

Alexander Macl.ean WA2SUT/NNNQZVB

18 Indian Spring Trail
Denville NJ 07834
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and the ‘*Nixie,” which was a
neon type of tube. These
were both clumsy to use and
are no longer in common use.

The thing that made the
difference was the sudden
availability of LED readouts
at a cheap surplus price.

The name LED stands for
Light Emitting Diode. It does
just what its name implies. It
is a diode that lights up when
current flows through it. The
higher the current, the
brighter the light, up to the
point where it gets damaged
by too much current.

These are also known as
seven segment readouts. This
is because there are seven
individual segments made
from LEDs that form the
number. The various digits
are formed from selected
combinations of the LEDs,
giving the numbers that
distinctive computer look.

Fig. 1 shows two numbers
as they would look when lit.
This is the simplest recogniz-
able method to get all of the
numbers.

As we are talking about
diodes, they have many
characteristics in common
with all other diodes. They
have an anode and a cathode.

In operation, the readout
is either of the common
anode or common cathode
type. This means all of one or
the other are returned to the
same point. This is important
to keep in mind when coming
to part two of the hookup.

Fig. 2 shows the block
diagram of the three parts of
the circuit. The middle part is
the driver for the readout IC.
This and the readout are sort
of a matched pair.

While there are a number
of readouts available, there
seems to be a favoring of the
MAN-1 type. This is also
similar and interchangeable
with the SLA-1 and the Data
Lite 707. They are all of the
common anode type.

These are usually driven
by the SN7446 (or just 7446)
driver 1C which is designed
for this service. The generic
name for this type of IC is
the BCD to seven segment
decoder/driver. The BCD part



will be explained shortly, but
let’s start with the driver part.

It is the job of the middle
IC to take information
supplied to it and light up the
correct segments to form the
required number. This is why
it is called a decoder/driver.

Fig. 3 shows its hookup
to the readout IC. This seems
quite complicated but it
really isn't once you under-
stand about those resistors.

The diodes require a
certain amount of current to
light up, but with too much
they will be destroyed. The
one in the test unit was rated
at fifteen mA per segment (or
a total of 105 mA for full
brilliance).

One of the things that
increases the value of a read-
out is that it requires less
current than another. Five of
these is half an Ampere.
There are ways around this.

The primary purpose of
the resistor is to limit the
current to each segment to a
safe value. Notice that all of
the resistors are the same
value. In 2 multi-digit display
all of the other resistors in
this position will be of the
same value.

This usually will not be
critical, within reason.
Typical values range between
220 and 1000 Ohms at a
quarter Watt. The higher the
value, the dimmer the display
(but the less the current).

These resistors are cheap
(in quantity) when you go to
put together a full display, so
don't worry about the
number. Once you realize
that' you are just repeating
the same thing, it makes
wiring easier, too.

The readout does what it
is told. It gets its orders from
the decoder/driver. The driver
is told what to do by the
third element of the circuit,
which is the counter 1C.

(While it is not part of the
counting circuit, most LED
readouts have at least one
decimal point either to the
left of the digit or to the
right. Some have one on each
side.

This is fed from the same
Vce source as the readout,

DECADE COUNTER

8CD TO SEVEN
SEGMENT DECODER /
DRIVER

LED READOUT

Fig. 2.

and commonly has the same
value of limiting resistor in
series with the Vcc voltage.
The pins may be located by
applying the voltage through
a resistor to the “‘extra’ pins
and seeing what lights up.

The decimal point has
nothing at all to do with the
counting circuit. It is arbi-
trarily selected by switch
action.

The position is chosen at a
certain point on the display
by the requirements of the
value the display is showing.
Thus a four digit display
showing Hz would display
2100 and the same display set
to show kHz would display
2.100.

This is usually done by a
multi-gang range switch.
While other sections are
selecting the electronics for
the given range, one gang is
used to select the required
decimal point position on the
display and illuminate the
correct decimal point for the
range.

This action is completely
independent of the other
electronics of the counter. |t
is all done by the switch.)

Most of the counters use
the 7490 decade counter IC.
This has been shown previ-
ously in its application as a
frequency divider, but its
main purpose in life is to
count.

The internal process is
highly complex, but for our
purposes there are only a few
things to keep in mind about
what it does.

It counts. That is, every
time it is pulsed it produces
an output to identify that
pulse as part of a sequence
from one to ten.

At the tenth pulse it
performs two functions. It
starts in at the beginning of
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Fig. 3.

the ten count sequence and it
produces a pulse to go on to
the next link in the counting
chain.

So for every ten pulses, it
produces counting informa-
tion for the decoder to use
and one output pulse for the
next stage.

And now a word about
BCD. The decoder/driver was
listed as a BCD to seven
segment decoder/driver. As a
previous article mentioned,
many of the pins have letter

names relating to their
computer function. The
particular outputs of the

7490 that go to the decoder/
driver are labeled A, B, C and
D.

Putting the whole thing
together will give you the
electronic capability to count
and display pulses. Fig. 4
shows a very simple circuit
which can duplicate the
action of the larger equip-
ment.

This circuit will actually
show the numbers in order on
the readout. It is a simplified
circuit and not quite what

you will get in an actual
counter. There are some
fancy improvements built

into the ICs that were dis-
abled for simplicity. They
will be discussed later.

First, the counting action.
Notice pin fourteen in the
schematic. This is the 7490
input pin. The pulse input to
here is what gets “‘counted”
by the IC.

The purpose of the pulse is
to key the IC and make it
work. To work, the IC must
be turned on and off. It does
this by being switched
between a high state and a
low state.

Usually

the 7490 is

switched by an IC gate in a
counter circuit. In this circuit
a 7400 gate is <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>