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ICOM IC-745

160-10 MTR 100W XCVR/ 01-30MHz RCVR g
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The IC-745 represents a
major breakthrough in the ham
industry...a full featured HF base
station transceiver with a com-
bination of standard features
found on no other transceiver in
Its price range

Compare these exceptional
standard features:
® 400KHz - 30MHz Receiver
® 46 Memories
® 4100% Transmit Duty Cycle
Transmilter with exception-
ally low distortion
IF Shift AND Passband Tuning
® Receiver Preamp

410Hz/50Hz/4KHz Tuning Rates
with 1{MHz band steps

Adjustable Noise Blanker
(width and level)
Continuously Adjustable AGC
with an OFF position

Full function Metering with o
built-in SWR Bridge

Optional Internal AC Power
Supply
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tC-PS30
System Power Supply

Other Standard Features.
Included as standard are
many of the features most asked

for by experienced ham radio
operators: dual VFO's, RF speech
compressor, tunable notch filter,
all-mode squelch, progfam
band scan, memory scan
(frequency and modes are
stored), receiver and transmitter
incremental tuning and VOX.
ICOM's proven transceiver
designs and technology are
used in the IC-745 all ham band
transceiver which includes SSB,
CW. RTTY, AM receive and an
optional FM plus a 100KHz to
30MHz general coverage receiver.
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General Coverage
Receiver

-6dB
Width
500 Hz
270 Hz
2.4 KHz
FLS2A 500 Hz 0.455
FL54 250 Hz 0.455

The IC-745 is the only trans-
ceiver today that has such
teatures standard...the number of
options and accessories availa-
ble..and such an affordable
price

Center
Freq. MHz
9.000
9.000
0.455

Fitter
FL45
FL53A
FL44A

IC-SMé
Bose Mic

ICOM System.

The IC-745 is compatible
with ICOM's full line of standard
HF accessories.

Accessories available
include the IC-PS15 base supply.
IC-PS30 system power supply
(switching), IC-PS35 internal
power supply, the IC-2KL linear
ampilifier, AT100 automatic
antenna tuner, AT500 automatic
antenna tuner, HP1 headphones,
and HM12 hand or SMé base
microphone.

Options. The EX241 marker
and EX242 FM module, plus a
wide variety of filters for sharp
audio reception are available

[€ 5 ICOM

The World System

1C-745
Shown with IC-PS35
Internal Power Supply.

ICOM America, Inc., 2112-116th Ave NE, Bellevue. WA 98004 (206)454-8155 / 3331 Towerwood Drive, Sulre 307, Dallos, TX 75234 (214)620-2780
All srated specifications are approximare ond subject fo change without notice or obligotion. Al ICOM radios significantly exceed FCC regulations liminng spunous emissions.
7451283

»274




6 STORE BUYING POWER

KENWOOD ,
SPECIALS ™ 5iws

Plus 4 BONUS
ITEMS

1) Antenna tuner.
(FACTORY INSTALLED)

2) MC-60A microphone
3) YK-88C-1 filter.

FM "DUAL
BANDER"

2M and 70CM in a single package.

BUY A TW-4000A
For $599.95

and select two of the following

items absolutely free! TS- 43OS

1) VS-1 Voice Synthesizer .
$39.95 value. 4) SP-930 speaker.

2) TU-4C sub-audible REG. $2029 VALUE
tone generator. $39.95 value. TR-2500/ CALL FOR YOUR $1 799

3) MA-4000 Duo-band
Mobile Antenna. sas.ssvae. | TR-3500 LOW PRICES SAVE $230.00

TR-7950

FT-208R
JAURAIEE \& 7 YAESU PTaEE | KIM
SALE $199.95 NEW’ S ALE!
P ISALE $248.66 KT-34A KT-34XA
B-108 REG.$179.95 ALL ANTENNAS,
SALE $159.95 I BOWEIRD TiATE
B-z;i L:g;sés::gs FT-757GX EXCELLENT B
D-1010 REG..$319.95 FOR OSCAR FT'7°8R CALL FOR YOUR
SALE $289.95 CALL FOR LOW PRICES all YAESU ITEMS SPECIAL PRICES

HAND- HELDS. @ ICOM SALEI SALE!

IC-02AT IC-04AT
2MTR  440Mhz. NEWI R 71A 0 .
COMPLETE W , Tk ]
LINE OF el
REESEENS S oaeas N IC 751 $1229

SA &51849 VIEWSTAR vs-1500A BIRD Model 43
CALL FOR PRICE =~ 6]  THIS AND OTHER Most elements
LM-470D CALL FOR PRICE - VIEWSTAR ITEMS. in stock

ST Eom ~ FREE SHIPMENT

Bob Ferrero. W6RJ UPS SURFACE (Continental U.S.) (MOST ITEMS)

‘? Jim Ratterty, N6RJ TOLL-FREE PHONE

zr= 800 854-6046

give you ) . 0
(Calit and Arizona customers please phone or visit listed stores)

PERSONALIZED PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.

OUTLET

/ SERVICE STORE HOURS: 10AM to 5:30 PM Mon. through Sat. \
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. LaPaima, 2811 Telegraph Ave., 5375 Kearny Villa Rd.,
(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotts Berry Farm. Hwy 24 Downtown. Left 27th ott-ramp. Hwy 163 & Clairemont Mesa Blvd.
@ BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401 E
999 Howard Ave., 1702 W. Camelback Rd., 6265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515, (818) 988-2212.
S miles south on 101 from S.F. Airport. East of Highway 17. San Diego Fwy at Victory Bivd
AEA o ALLIANCE ¢ ALPHA o AMECO * AMPHENOL * ANTENNA CURTIS » CUSHCRAFT & DAIWA ¢« DRAKE ¢ DX EDGE » EIMAC MIN{ PRODUCTS ¢ MIRAGE ¢ NYE o PALOMAR o ROB0T ¢« ROMN
SPECIALISTS ¢ ARAL + ASTRON « BELDEN + BENCHER HUSTLER ¢ HY-GAIN ¢ i«COM ¢ J W MILLER ¢« KANTRONICS SHURE « SIGNAL-ONE « STONER « TEMPO o TEN-TEC « TRISTAQ
BERK . TEC *BIRD » BUTTEANUT *B A W CALLBOOKX * COLLINS KENWOOOD » KLM * LARSEN « LUNAR o« METZ « MFJ ¢ MICRO-LOG VIEWSTAR « VOCOM « YAESU and many more!
Prices. specihcations, descriptions subject to change without notice. Caht. and Arizona residents please add sales tax
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band trap

forms and

Thirty
meter kits
(30-MTK)
for 4-BTV
and 5-8TV
are also
available.

HUSTLER /

DELIVERS
RELIABLE '
ALL BAND HF
PERFORMANE

Hustler's new 6-BTV six-

station antenna offers
all band operation
with unmatched con-
venience. The 6-BTV
offers 10, 15, 20, 30,
40, and 75/80 meter
coverage with ex-
cellent bandwidth
and low VSWR. Its
durable heavy
gauge aluminum
construction with
fibergiass trap

less steel hard-
ware ensures
long reliability.

vertical fixed

stain-

NEW!

68

Don't miss our 30 meter excitement.

STILL THE STANDARD OF PERFORMANCE.

Kissimmee, Florida 32741

HUSTLER -

3275 North 8" Avenue

~123

an Semarnon Company
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BEST BUY!

EASY-TO-ASSEMBLE KIT
freight prepaid

only 566000 In 48 states

40 ft. M-13 aluminum tower and FB-13
fixed concrete base (beautiful!)

” Othersizes at comparable savings.

HAZER - Tower Tram System

T Lowers antenna with winch. Com-

~- plete system comes to ground
ievel in upright position

HAZER your Rohn 20-25G

H-3 — 8 sq.ft. ant. $213.00 PPd.

H-4 — 16 sq.ft. ant. $278.00 PPd.

H-5 — 12 sq.ft. ant. {for M-13 above) $302.00
PPd. All Hazers include winch, cable & hdw.
TB-25 — Thrust bearing $42.50

3-8 EE — %" x 6 forged steel eye and eye
turnbuckle $10.75

6 diam. — 4 ft. long earth screw anchor
$12.75

% OD — 7x7 Aircraft cable guy wire 1700 Ib
rating .12 ft.

W-115 115 VAC winch - 1000 Ib. load
$329.95

W-1000 — Manual winch 1000 b capacity
$22.95

W-1400 — Manual winch 1400 Ib. capacity
$29.95

P-2068 — Pulley block for 3/16 cable $5.65

50 M-188 — 18 inch face aluminum tower.
stainless boits HAZER. TB-25 bearing and
hinged base sy stem $1523.00 treight prepaid
25860 — Martin Super Tower {nothing else
compares) 60’ galv. steel, totally freestanding
in 100 MPH wind with 30 sq.h. antenna
$2992.00
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Glen Martin Engr.
T P.O. Box 7-253
V) Boonville, Mo. 65233
L2, 816-882-2734

GLEN MARTIN ENGR
~

CW Communications/inc. group is the world's
largest publisher of computer-related informa-
tion. The group publishes 52 computer publica-
tions In 19 major countries. Nine million people
read one or more of the group's publications
each month. Members of the group include:
Argentina’s Computerworld/Argentina, Austra-
lia's Australia Computerworld, Australian Micro
Computer Magazine, Australian PC World, and
Directories; Brazil's DataNews and MicroMun-
do; China's China Computerworld, Denmark's
Computerworid/Danmark and MicroVerden; Fin
land's Mikro, France's Le Monde Informatique,
Golden (Apple), and OPC (IBM), Germany’s Com-
puterwoche, Microcomputerweit, PC Welt, Soft-
ware Markt, CW Edition/Seminar, Computer
Business, and Commodore Magazine, italy's
Computerworld Italla, Japan's Computerworld
Japan and Perso ComWorld, Mexico's Com-
puterworid/Mexico and CompuMundo, Nether-
land's CW Benelux and Micro/info, Norway's
Computerworld Norge and MikroData; Saudi
Arabia's Saudi Computerworld, Singapore's
The Asian Computerworld; Spaln's Computer-
world/Espana and MicroSistemas; Sweden's
ComputerSweden, MikroDatorn, and Min Hem-
dator, the UK's Computer Management and
Computer Business Europe; the US's Comput-
erworld, HOT CoCo, inClider, InfoWorld, jr., Mac-
World, MICRO MARKETWORLD, Microcomput-
Ing, PC World, PC Jr. World, RUN, 73: Amateur Ra-
dio's Technical Journal, and 80 Micro.
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INFO

Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are weicome and will be con
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please en-
close a stamped, self-addressed envel-
ope with each submission. Payment
for the use of any unsolicited material
will be made upon acceptance. All con-
tributions should be directed to the 73
editorial offices. "How to Write for 73"
guidelines are available upon request.
US citizens must include their social
security number with submitted manu-
scripts.

Editorial Offices:

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

Advertising Offices:

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

Circulation Offices:

EIm Street
Peterborough NH 03458
Phone: 603-924.9471

Subscription Rates

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

Elsewhere:

Canada and Mexico—$27.9711 year
only, US. funds. Foreign surface
mail—$44.97/1 year only, US. funds
drawn on US. bank. Foreign air
mail—please inquire.

To subscribe,
renew or change
an address:

Write to 73, Subscription Department,
PO @ox 931, Farmingdale NY 11737.
For renewals and changes of address,
include the address label from your
most recent issue of 73. For gift sub-
scriptions, include your name and ad-
dress as well as those of gift re
clpients.

Subscription
problem or
question:

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

73: Amateur Radio’s Technical Joumal
(ISSN 0745-080X} is published monthly
by CW Communications/Peterborough,
Inc., 80 Pine Street, Peterborough NH
03458. Second class postage paid at
Peterborough NH 03458 and at addition-
al mailing offices. Entire contents copy-
rght© 1984, CW Communications/
Peterborough, Inc. All rights reserved.
No part of this publication may be re-
printed or otherwise reproduced without
written permission from the publisher.
Microfilm Edition—University Microfitm,
Ann Arbor M| 48106. Postmaster: Send
address changes to 73, Subscription
Services, PO Box 831, Farmingdale NY
11737. Nationally distributed by Interna-
tional Circulation Distributors.
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The Worlds Largest Manufacturer of Expanded Radar Mesh Antennas

GUARANTEED
TO OUT PERFORM

4

Whlie others clalm to be good, we
guarantee our line of antennas to
out perform any other of llke size on
the market. All of our 2.4, 3 and 3.7
meter antennas are UPS shippable. Even
our 4.9, 6.1, 7.3 and 9 meter antennas can be air
shipped or taken as carry-on airline bag-
gage. Our precision welding and use of
the finest materials gives you an an-
tenna that Is lightweight and ex-
tremely durable. There are overa
dozen colors avallable for even
the most discriminating cus-
tomer.

Remember the
siverine__ ..
Finest Antennas
Available

UPS ‘ g
Shippable SRR

\

KELOO INTERNATIONAL, Narerots. GA ; FREE INFORMATION
M.0.S SATELLITE & TV, Edmonton, Alberta (403 4 ca" l -800-33 l _27 74

N.E. SATELLITE SYSTEMS, Portsmouth, Rl 130
SKYTEC. Englewood. CO 3 _
TRITON MARKETING, Brooklyn. NY 6 in Oregon phone 656-2774

VIDEQ COMPONENTS WEST, Chula Vista, CA 1 Telex #294858 CSAT LR
it htedindl S

WORLD COMMERCIAL AGENCIES, Port AuPrince, Haiti 509 1 6989
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W2NSD/1

NEVER SAY DIE

editorial by Wayne Green

THE HAMVENTION

Dayton was as big as ever—
or bigger. Hara Arena was pretty
full on Friday, packed on Satur-
day, and pretty full on Sunday
with hams not just from the mid-
west, but from all over the world.
There was even a ZS contingent
from South Africa wondering
when | was going to get back
down to visit them again.

A handful of old-timers groused
about my 35-wpm petition, but
99% got the point and enjoyed
it. Some 73 readers were suck-
ered in by media reports and did
Archie Bunkers. (See my talk.)

A few years ago, | got to talk-
ing on Friday—mostly because
the meeting rooms they had
available then were so noisy on
Saturday as to be almost impos-
sible. They've built some new
(quiet) meeting rooms, so | hope
to be invited to do a Saturday
talk next year.

Yes, | enjoy the acclaim |
get—It helps a lot when | get to
feeling discouraged. | get more
pleasure than | can describe
when | meet people at shows
who tell me that my talks or edi-
torials inspired them to change.

If you haven't been making
the yearly pilgrimage to Dayton,
maybe 1985 is the year to get off
your duff. These DARA fanatics
have their Hamvention worked
out in every detail (and | empha-
size the word work). Zillions of
prizes, all reported on computer
monitors. Somehow, they man-
age to guide the cars bringing
over 20,000 hams into neighbor-
ing fields. They even have the in-
credible flea market well orga-
nized. It goes on for acres—
the biggest one I've ever seen. |
spent a couple hours walking
around it this year and didn’t
even cover half of it. You
wouldn't believe the amount of
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stuff there! You can find any
model rig or receiver ever made,
any test equipment, any radio
part, any tube, transistor, IC,
wire of any kind, coax, connec-
tors, and so on. It's all there at
prices that are hard to pass up.

If you want weather stations,
laboratory clocks, muffin fans,
relay racks, hi-fi, lo-fi, an old Em-
erson radio, Teletype®, relays,
telephones, slow-scan, RTTY—
you name it and it's there on
hundreds of tables. There were
even some EEBA WWII surplus
telephones and some Gonset
Communicators. | thought those
had reached their final resting
ground long ago.

The temperature went from
the 40s the day before up into
the 80s for the hamfest, forcing
me to grovel at the Kenwood
booth for a hat to keep what'’s
left of my brains from frying
while | was doing the flea
market.

At the 73 booth, | shook a lot
of hands, got my ego properly
rebuilt, and met an enormous
number of old friends. Larry
Horne N2NY was there. He used
to work for me almost 30 years
ago. He's worked out some real-
ly fast Morse-code teaching
techniques and has been re-
puted to get newcomers started
at 50 wpm and copying in one
weekend. Why spend months
starting at 5 wpm and gradually
relearning the code all the way
up, driving yourseif and your
family crazy, when you can just
as easily start out at 50 wpm? |
dunno if these people can copy
5 wpm or not...probably not.
Probably not even 13 per, but at
50. . .no strain.

If you're going to make it to
Dayton next year, be sure to
drop me a QSL card and let me
know what subjects you'd like

me to talk about. For that mat-
ter, if there’'s something you
think | should cover in an editori-
al, hey, this is a two-way street.

Some ham dropped by the
booth and beefed to Jim Gray
W1XU that Wayne has his edito-
rial and that the readers have no
way to be heard. Jim asked him
if he'd written a letter to the
editor. Grumble, no. So write
one, said Jim. A couple minutes
later, the same chap started
loudly with the same theme,
more interested in generating a
fuss than in accuracy. Letters
with anything worthy of being
printed will be printed. General
beefs or emotional harangues
probably won’t make it—unless
our Executive or Managing Edi-
tor wants to expose the vacuity
of thought which characterizes
some letters.

On the whole, I'm awfully proud
of 73 readers. You are, with very
few exceptions, intelligent and
perceptive people. | don’t write
for 12-year-olds. | write for intelli-
gent hams and most readers re-
spect this. The 12-year-olds, of
all ages, can have problems un-
derstanding me.

THE DAYTON TALK

[At 2:00 pm on April 27, Hara’s
Room 2 hosted W2NSD's yearly
report on where amateur radio is
today and where it could be to-
morrow. And what to do about it.
We hope you enjoy this tran-
script of some of his remarks.
—JCB]

Good afternoon. I'm Wayne
Green W2NSD. And | under-
stand that you read my editori-
als but don't agree with them
100 percent. [Loud guffaws.
—Ed]

So on that basis...had a
number of questions asked me
since I've been here. And 'l try

to address most of those, if |
can. If | forget some of them,
make a note and ask me later,
and I'll try to cover whatever I've
forgotten about. But, in general,
| cheat on my talks. | don't plan
much ahead. And | figure either
I'll think of what | was supposed
to talk about or you'll remind
me.

Now, since my talk last year,
we've had a few minor changes
in my organization. And those of
you who read the magazine are
aware that basically | sold all of
the Wayne Green, Incorporated,
magazines to another company,
IDG, International Data Group,
who publishes Computerworld
and about 50 magazines in 18
countries. It makes it very handy
for travel—there is always a
company office there.

| got a good deal out of it, as
you may have read. And people
keep wanting to know, “What
are you going to do with the 60
mill?” [Guffaws.]

Well, I'll tell you. I'm going to
try to put it to the best use | can
and do my very best to make an
awful lot of people very wealthy.
It's an old story that you can't
take it with you. And indeed, the
agreement | made was that
whatever’s left over when | leave
goes back to the company.

Now, all of the reasons that |
made that arrangement—one of
the reasons that | made the deal
with IDG—is that they were aim-
ing in the same direction that |
was. It was my intention to take
Wayne Green, Incorporated, and
eventually have the employees
own it. IDG is doing the same
thing. And indeed they have
turned a substantial percentage
of the corporation over to the
employees’ fund already. And
the schedule eventually will be
100 percent of it. [“Superham”
Don Wallace W6AM enters room
and sits down in front row.]

With the bo-nanza, | have
formed a new company called
Wayne Green Enterprises. And |
have a number of projects in the
works with that. And I'll tell you
about some of those because
they have a lot to do with my
background in amateur radio.
(Hi, Don, good to see you. De-
lighted that you could come.)
And | think that | have some
plans that may eventually help
amateur radio a lot.

We're starting out, essential-
ly, with a new publishing organi-
zation. And In order to get the
people to do this, I'm starting a
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publishing school. And we have
about 10 magazines lined up to
get started with the people that
we train in this school. And, of
course, the people who do well
in school we'll put on the new
publications. The people who do
poorly, we'll sell to our competi-
tors. [Chuckles.]

The new magazine, the first
one, will be Digital Audio. And
how many of you are not familiar
with digital audio in the com-
pact disc? Are any of you out
of communication with the
world? [Chuckles.] OK. Well, per-
haps you remember the 78-rpm
record. And then there came
along a newfangled contraption
called a long-playing record
which within a few years put the
78-rpm record out of business.

Well, there is a new technolo-
gy called digital audio which is
going to put the LP out of busi-
ness in a very few years. And the
new record is the compact disc
which is about yea big. And it is
written on and read by laser.
And it is so phenomenally better
than LP records that you have to
hear it but once to be addicted
to this new sound. For the first
time, when you listen to hii,
you can hear the sound of si-
lence. And for you technical
peopie, you have the potential
with this new recording medium
of a 95-decibel range of sound
(where on an ordinary record
about the best that they can do
is around 60 dB). So it's thou-
sands of times better. Well,
we're going to try to help this in-
dustry, this brand new industry,
to grow with a magazine.

The second magazine will be
in the telecommunications field
and this will be for businessmen
so that they will be able to cope
with these new telephones and

new types of communications
that are on the market. Right
now, | know of no magazine out
there for businessmen to tell
them what these things do.

We have two or three com-
puter magazines in the works.
And one would think that with
300 magazines on the market
that there would be enough, but
there still is a need for a few
more that other people have not
yet perceived. And we will be
proceeding with that.

Now, perhaps even more im-
portant, once we have gotten
things running fairly smoothly
with these relatively easy maga-
zZines, we have two huge ones in
the works. And when | say huge,
| mean circulation on the order
of 10 to 20 million. What | intend
to do is take the 60 million [doi-
lars) and within four years build
that up to one billion. And | think
we're going to be able to do it.
And | believe that every person
that works for us is going to be,
at the minimum, a millionaire.
My caiculations are that within
four years they should be worth
approximately 1.6 million each.
Because we're putting aside
part of the stock and the people
who work for us have a share in
the company.

The big magazine—and the
one that is going to be the most
important to amateur radio—
will have to do with teenagers.
And basically, we want to start a
magazine which is an instruc-
tion book for growing up. And
you can bet that it is going to be
very heavily laced with high
tech. It’ll encourage kids to be
interested in amateur-radio com-
munications, to be interested in
computers.

| think all of you are well
aware of what's happened in

QSL OF THE MONTH

To enter your QSL, put it in an envelope along with your choice of a book from 73's
Radio Bookshop and mail it to 73, Pine Street, Peterborough NH 03458, Attn: QSL of the
Month. Entries not in envelopes or without a book choice will not be accepted.
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computers. How many of you
here have Model 100s already?
One, two, three, four, five, not
bad, six, seven, right. A year
from now, | suspect there will be
at least ten times that many in
the audience that have brief-
case portable computers. But
these computers are just part of
it. 's what these are going to
force to happen that is impor-
tant. And that is the key for any-
one who would really like to
make money, because these
small computers are going to re-
quire communications.

Right now, you can plug this
[holds up Model 100] into the
telephone and you can commu-
nicate through hundreds, any of
hundreds, of bulletin boards,
communications services, and
so forth. The next step—and it's
something that we could do with
amateur radio right now, if we
wanted, with our current tech-
nology—any one of you could
probably do this if you'd sit
down and do it. And that is put a
small relay transmitter in here,
probably 149 Megahertz, and
make it so if you use this within
the room with a small room re-
peater, it would pick up the infor-
mation from that so you don’t
have to plug it in anymore. And
you could hook that onto the
telephone. That’s the first step.

The next step is to have an
area repeater so that the room
repeater goes to your area re-
peater. Any of your regular re-
peaters that you have today
could do this. Have the area re-
peater, say, every five minutes,
or every three minutes, or every
minute, send a pulse out with a
coding for your particular com-
puter and it says essentially,
“Are you turned on? Do you
have any traffic?” And your
computer, if you have it turned
on, will say, “Yes, I'm turned on,
I have no traffic,” every so often.
It will take a few milliseconds to
doit.

Once you have written the
message to someone anywhere
in the world and you say “Go,”
the next time you are polled by
that loca) repeater through your
room repeater, it will say, “Yes, |
have traffic.” And it will dump it
with error-correcting at 25,000
words a minute.

And that will be stored in your
local repeater, which will then
look up to see where-in-the-devil
this thing is going and route it
either to another repeater or to a
local recipient or perhaps by a

satellite link to somebody down
in Ceylon [Sri Lanka] who was
sitting on the beach with anoth-
er system. Or to his home re-
peater waiting for when he
comes home and turns on his
unit and it finally says, “Yes, I'm
here, is there any traffic?”

We can do that with the tech-
nology we have today. Nobody
has to invent a thing. We just
have to do it.

If you do it, you know as well
as | do that there is no power on
Earth going to stop that from
selling. It is a service that is
needed desperately. And some
bright person somewhere is go-
ing to do that and going to be-
come incredibly wealthy and
you're going to say, “Gee whiz,
look at that, how did he do that,
wasn’t he lucky?” | find that the
harder | work, the luckier | get.

So these things are there. We
are going to need communica-
tions in 10 years that are on the
order of a thousand times—
maybe ten thousand times—
what we have today. And that
means that we are going to need
ten thousand times as many en-
gineers and technicians as we
have today.

Now, I'm sure that most of
you are aware that the growth of
amateur radio last year was two
and a half percent. And that this
year we'’re looking for a net loss.
Unless something changes radi-
cally. I'm sure you're also aware
that the growth of amateur radio
in Japan last year was 25 per-
cent and has averaged, over the
last 20 years, over 300 percent a
year. It slowed down a little bit in
the last few years. We have aver-
aged for the last 20 years a
growth of 2 percent. Average.
Two point zero percent in the
United States.

| wrote in 73—a couple. of
years ago—an editorial, and |
said | bet you it isn’t going to be
long before our military are send-
ing electronic development con-
tracts to Japan. And | got the
biggest bunch of hee-haws from
the readers. And they said,
“Boy, are you crazy.” Big head-
lines about four months ago:
The military tried to get elec-
tronic contracts with Japan for
military equipment develop-
ment and they turned us down.

I'd like to do something about
that. I'd like to reach teenagers
and interest them in amateur
radio. In the United States, we

Continued on page 76
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A fresh 1dea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no

need to mention our one day delivery and one year warranty.

= COMMUNICATIONS SPECIALISTS =

IC=107
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021

[~
MusterCerd | | VISA |
s

SS-32 $29.95, TS-32 $59.95



Perry Donham KK2Y
73 Staff

Shoot at Will

KK2Y’s Dayton mandate was to capture things on film.
He did it. Enjoy a slice of Hamvention.
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DARA boys (L-R) Terry Falkner N8EEO, Joe Moore K8VAZ,
Jim Orihood WD8JCI. Jack Mitchell AABQ, General Chairman, with W2NSD.
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~ See List of Advertisers on page 98

The only thing we can't

disquise is the professional
quality of E3 amateur
antennas.

A

i Address

' City State Zip
§ the antenna
I specialists co.

a mevﬁber ot The Allen Group Inc

12435 Euclid Avenue. Cleveland. Ohio 44106
Canada: A. C. Simmonds & Sons, Ltd
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Bash Educational Services, Inc WORK THE U.H.F. BANDS

Add a transverter or converter to your existing 10m, 6m or 2m equipments
Choose from the largest selection of modules available for DX, OSCAR.
NOVICE CLASS EXAMINATION PACKAGE EME, ATV
TRANSVERTERS MMT 50-144 $189.95

MMT 144-28 $169.95
MMT 432-28 (S) $259.95
MMT 439-ATV $339.95
MMT 1296-144 $299.95
OTHER MODELS AVAILABLE
write for details

with everything the examiner needs

to legally and correctly administer
a NOVICE CLASS exam under the FCC's

NEW RULES. The package includes:
POWER AMPLIFIERS

For the Novice: all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MML432-100)
* 10 Different Exams 2 Meters: 100W output  MMLI144-100-LS IW or 3W in  $249.95
e . 100W output  MML144-100-S  10W Inp, $264 95
(from FCC PR Bulletin 1035A) 50w :1:::: MML144.50.5 10w l::r:: $199.95
30W output  MMLI44-301S  IW or 3W In  $109.95
- 10 Blank Answer Sheets 25W output  MML.144.25 3W input $114.95
432 MHaz: 100W output  MML.432-100 10W input $369.95
] S0W output  MMIL.432-50 10W input $199.95
For the Examiner: 30W output  MMI432.30-1. W or3Win $199.95
1268-1296 MHz: Coming soon. Watch for details. N
* Master Answer Sheet ANTENNAS (incl. 50 ohm balun) = .
2 Meter J-Beams: 12.3 dBd gain r
* : 8 over 8 Horizon'l pol D8-2M $63.40 -
Complete Set of Instructions 8by 8 Vertical pol D8.2M.vert ASK - iR
1250-1300 MHz Loop-Yagi 1296-LY $44.95
* If you have more than 10 exams 70 cm/MBM 48 $59.95 .
. ; Send 40¢ stamps for full details
to give, Bash grants you the 70 cm/MBM 88 $89.95 .
right to copy the tests and the of our VHF/UHF items.

Pre-selector filters Pre-amplifiers Antennas
Low-pass filters  Transverters  Crystal Filters
Varactor triplers  Converters

answer sheets.

$9.95 PKG. PRICE .

Plus $2.25S & H
For mall order

Add: 65¢ sales tax If in Calif. Spectrum International, Inc.
Post Office Box 1084S

Concord, Mass. 01742 USA 436

P.O.Box2115San Leandiu ¢.A9Y4

Telephone: (415)2/8 827¢

here 1s the next generation Repeater

MARK 4CR

e Unlimited vocabulary speech messages in your own voice
e Hundreds of tone access functions, many with time-of-day setting
e All vital parameters can be set remotely by tone access
e Two phone lines and dozens of input/output control lines
In 1978 we created the first micro- o 4 channel receiver voting plus full linking capability
processor based repeater and here is its
successor theincomparable MARK 4CR.

Of course it has autodial and tail mes-
sages, after all, we invented those e Our famous MCS squelch, often called the best in the business, is
features. Sure it has autopatch, reverse now even better with automatic fast/slow switching

e Bus structured design for easy hardware/software expansion

e "'Overload proof’ receiver with 7 large helical resonators

patch and built-in ID. But hold on -- it
also has Message Master ™ real speech
and receiver voting. Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range. Yes,
MARK 4CR is the next generation!

»49

MICRO CONTROL SPECIALTIES
23 Elm Park, Groveland, MA 01834  (617) 372-3442
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HF Equipment Regular SALE
IC-740* 9-band 200w PEP xcvr w/mic$ 1099.00 899°%

*FREE PS-740 Internal Power Supply &
$50 Factory Rebate - until gone!

PS-740 Internal power supply......
*EX-241 Marker unit............... 20,00

*EX-242 FMunit................... 39.00
*EX-243 Electronic keyer unit... ... 50.00
*FL-45 500 Hz CW filter {1st tF).... 59.50
*FL-54 270 Hz CW filter (Ist IF).... 4750
*FL-52A 500 Hz CW filter (2nd IF) 96.50 89%
*FL-53A 250 Hz CW filter (2nd IF) 96.50 89
*FL-44A SSBfilter (2nd ¥F) ........ 159.00 144%
SM-5 8-pinelectret desk microphone  39.00
HM-10 Scanning mobile microphone  39.50
MB-12 Mobile mount............... 19.50

*Options also for IC-745 listed below
IC-730 8-band 200w PEP xcvr w/mic $829.00 599°%

FL-30 SSB filter (passband tuning) 59.50
FL-44A SSB filter (2nd IF).......... 159.00 144
FL-45 500 Hz CW filter............. 59.50
EX-195 Marker unit................ 39.00
EX-202 LDAinterface; 730/2KL/AH-1  27.50
EX-203 150 Hz CW audio filter ... .. 39.00
EX-205 Transverter switching unit  29.00
SM-5 8-pinelectret desk microphone  39.00
HM-10 Scanning mobile microphone  39.50

MB-5 Mobile mount................ 19.50
IC-720A 9-band xcvr/.1-30 MHz revr $ 1349.00 899
FL-32 500 Hz CWilter............. 59.50

FL-34 5.2 kHz AM filter ... ......... 49.50
SM-5 8-pin electret desk microphone  39.00
MB-5 Mobile mount................ 19.50

1C-745 9-band xcvr w/.1-30 Mhz rcvr $999.00 769%
PS-35 Internal power supply....... 160.00 144%

CFJ-455K5 2.8 kHz wide SSB filter  4.00
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ............ 39.00

*See IC- 740 list above for other options (*)

IC-751 9-band xcr/.l-30 MHz revr $1399.00 1199
PS-35 Internal power supply....... 160.00 144%

FL-32 500 Hz CW filter (1stIF)..... 59.50
FL-63 250 Hz CW filter {IstIF)..... 48.50
FL-52A 500 Hz CW filter (2nd IF)... 96.50 89*
FL-53A 250 Hz CW filter (2nd IF)... 96.50 89
FL-33 AMfitter..................... 3150
FL-70 2.8 Khz wide SSB filter ... .. 46.50
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ............ 39.00
CR-64 High stability reference xtal 56.00
RC-10 External frequency controller  35.00
MB-18 Mobile mount............... 19.50

Options: 720/730/740/745/751  Regular SALE
PS-15 20A external power supply..... $149 00 134
EX-144 Adaptor for CF-1/PS-15.. 6.50

Order Toll Free 1-800- 558-0411

Options - continued
CF-1 Cooling fan for PS-15.........

Regular SALE
45.00

PS-20 20A switching ps w/speaker ... 229.00 199%
CC-1 Adapt. cable; HF radio/PS-20 10.00
CF-1 Cooling fan for PS-20............ 45.00

EX-310 Voice synth; 745, 751, R-70A 39.95

SP-3 External base station speaker ... 4950
Speaker/Phone patch - specify radlo 139.00 129*
BC-10A Memory back-up............. 850
EX-2 Relay box with marker .......... 34.00

AT-100 100w 8-band automatic ant tuner 349.00 314
AT-500 500w 9-band automatic ant tuner 449.00 399%%
MT-100 Manual antenna tuner........ 249.00 224
AH-1 5-band mobile antenna w/tuner 289.00 259
PS-30 Systems p/s w/cord, 6-pin plug 259.95 233%
GC-4 Worldclock..................... 99.95 94%
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m solid state amp 1795.00 1299
VHF/UHF base multi-modes Regular SALE
1C-251A* 2m FM/SSB/CW transceiver $749.00 549°%

*$50 Factory Rebate - until gone!

IC-551D 80 Watt 6m transceiver...... $699.00 599°*
PS-20 20A switching ps w/speaker 229.00 199
EX-106 FMoption.................. 125.00 11293
BC-10A Memory back-up 8.50
SM-2 Electret desk microphone .... 39.00

I1C-271H 100w 2m FM/SSB/CW xcvr 899.00 799°%
PS-35 Internal power supply....... 160.00 144
PS-15 20A power supply........... 149.00 134%

IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 619°¢
AG-20/EX-338 2m preamplifier.... 56.95

IC-471A 10w 430-450 SSB/CW/FM xcvr  799.00 699°¢
PS-25 Internal power supply....... 99.00 89
EX-310 Voice synthesizer .......... 39.95
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ............ 39.00

VHF/UHF mobile multi-modes

IC-290H 25w 2m SSB/FM xcvr, TTP mic  549.00 489%

1C-490A 10w 430-440 SSB/FM/CWxcvr 649.00 579°%
VHF/UHF/1.2 GHz FM Regular SALE
1C-22U 10w 2m FM non-digital xcvr 299.00 249°%
EX-199 Remote frequency selector 35.00
1C-25A 25w, 2m, grn leds, up-dn TTP mic  359.00 319%
BU-1 Memory back-up.............

38.50
IC-25H" as above, but 45 watts....... 389.00 339

. FREE BU-1H memory back-up with IC-25H purchase

1C-27A Compact 25w 2m FM w/TTP mic
1C-27H Compact 45w 2m FM w/TTP mic
UT-16/EX-388 Voice synthesizer ...
RP-3010 10w 440 Mhz FM repeater
C-37A Compact 25w 220 FM, TTP mic
IC-47A Compact 25w 440 FM, TTP mic
1C-120 1w 1.2 GHz FM transceiver. ...
RP-1210 10w 1.2 GHz FM repeater ... 1199.00 1089
Cabinet for RP-1210 or RP-3010.... 249.00
Duplexer 1210 10w 1.2 GHz duplexer 1199.00 1089
6m portable Regular SALE
IC-505 3/10w 6m port. SSB/CW xcvr $449.00 399°°

369.00 329
409.00 369*
29.95
999.00 899
449.00 399
469.00 419
499.00 449

BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger.................. 12.50
EX-248 FMunit.................... 49.50
Lc 10 Leathercase ................ 3495

Hand-held Transceivers
Deluxe models Regular SALE
IC-02A for 2 meters $ 319.00 289°%

IC-02AT w/DTMF ... 349.00 314%
IC-04A for 440 MH:z TBA
IC-04AT w/DTMF..... 379.00 339%

Standard models Regular SALE
IC-2A for 2 meters $ 239.50 214%

I1C-2AT with TTP ..., 269.50 219%

IC-3A for 220 MHz ... 269.95 234%

IC-3AT with TTP ...... 299.95 239°¢

B IC-4A for 440 MHz... 269.95 234%

IC-4AT with TTP ... .. 299.95 239

Accessories for Deluxe models Regular

BP-7 800mah/13.2V Nicad Pak - use BC-35 67.50

BP-8 800mah/8.4V Nicad Pak - use BC-35... 62.50
BC-35 Drop in desk charger - all batteries.... 69.00
BC-16A Wall charger - BP7/BPS............... 10.00
Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 29.50
BP-4 Alkaline battery case...................... 1250
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CP-1 Cig. lighter plug/cord - BP3 or Dix ...... 9.50

DC-1 DC operation pak for standard models 17.50

LC-2AT Leather case for standard models..... 3495
HM-9 Speaker microphone ..................... 3450
HS10 Boom microphone/headset. ............. 19.50
HS-10SA Vox unit for HS-10 (dix only)..... 19.50
HS-10SB PTT unit for HS-10................. 19.50

ML-1 2m 2.3w in/10w out amplifier..... SALE 79.95
ML-25 2m 2.3w in 20w out amplifier ... SALE 179.95
3A-TTN Optional TT Pad - 2A/3A/4A .......... 39.50
$S-32M Commspec 32-tone encoder .......... 29.95

Shortwave receivers N Regutar SALE
R-71A 100 Khz-30 Mhz digital recelver$799 00 689*°

FL-32 500 Hz CW filter............. 59.50
EX-310 Voice synthesizer .......... 39.95
RC-11 Wireless remote controller... 59.95
CR-64 High stability oscillator xtal  56.00

R-70 100 Khz-30 Mhz digital receiver 749.00 599%
EX-257 FMunit.................... 38.00
1C-7072 Transceive interface, 720A 112.50
FL-44A SSB filter (2nd IF).......... 159.00 144%¢

FL-63 250 Hz CW filter (Ist IF)..... 48.50
SP-3 External speaker ............. 49.50
CK-70 (EX-299) 12v DC option...... 9.95
MB-12 Mobile mount............... 19.50

MasterCard

N X

HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00 pm, Monday thru Thursday.

Please use WATS line for Placing Orders.
For other information, etc. please use Regular line.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGTRONIGC SUPPLY ..

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

AES BRANCH STORES

WICKLIFFE. Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Qutside 1 _800-321-3594

ORLANOO, Fla. 32803

621 Commonwealth Ave.
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

Qutside 1. 800-327-1917

1898 Orew Street
Phone (813) 461-4267
No in-State WATS

No Nationwide WATS

Associate Store

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, illinois 60630

1072 N. Rancho Orive

Phone (702) 547-3114
No In-State WATS

Quiside 1.800-634-6227 15 min. from O’Harel

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181
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THEN THE WORLD!

Better communications start with your subscription
to 7 Amateur Radio’s Technical Journal

that with payment enclosed or credit card order [ will receive a FREE issue making a

YE S ' Start my no-risk subscription today and send me 12 issues of 73 for $19.97. [ understand
* total of 13 issues for $19.97.

[0 CHECK/MO OMC O VISA O AE [J Bill Me $19.97 for 12 issues
Card # Exp.Date

Signature

Name

Address

City State Zip

Canada & Mexico $22.97, | year only, US funds drawn on US bank. Amateur Radio’s Technical Jousr:;i
it ki el L 73 PO Box 931, Farmingdale, NY 11737




BITTEN BY THE ATV BUG?

' Let P.C. put you on the air PORTABLE ANTENNA

and SAVE!
Complete System price
$249.00 sAvE $13.00 MODEL AP-10
TXA5-4 Exciter/Moduiator $89.00 ppd. /
Wired and tested module designed 1o drive PAS 10 watt i
near ampiitier. The 100 MHz crystal design keeps har DeS|gned for
momics out of two meters for talk back. Video modulator APARTMENTS
1s a full 8 MHz for computer graphics and color. Re
quires 13.8 VDC reg. @ 70 ma. 8 g :uu:ﬁur power MOTELS
Tuned with crystal on 439.25, 434 or 426.25 MHz
Oual trequency model available $115.00 ppd VACA“ONS
PA5 10 Watt ATV Power Amplifier . $89.00 ppd.
he PAS will put out 10 watts RMS power on sync tips ‘ PRICE
when driven with 80 mw by the TXA5 exciter. 50 ohms
n and out plus bandwidth for the whole band with good $ 75
ineanty 1o Requires 13.8 VDC reg. @
FMAS Audio Subcarrier Generator . $29.00 ppd - Add $3.00
Puts audio on your camera video just as broadcast does i
2 at 4 5 MHz Pyu!s out 1V pp loldnve TXAS Requires Shipping ond Honding
jow Z mike. 150 to 600 @ and 12 to 18 VDC @ 25 ma
{ oS withjenyttansmterin SIMHZdeuiband Quick Simple Installation. Operates on 2, 6, 10, 15, 20, 30
TVC-2 ATV Downconverter $55 00 onq 40 meters. All coils suppheg. On_ry 22-1/2incheslong.
Stoptine MRF 901 preamp and double balanced mixer Weighs less than 2 Ibs. Supplied with 10 ft. RG 58 coax
digs out the weak one alﬁlevr<'v n 3 A
30 Connects between UHF antenna and TV set. Out and counter poise. Whip extends to 57 inches. Handles
t chann Vr'l'edld MHZz
Requires 12 10 18 VDC @ 20 ma up to 300 watts.
Supersensitive TVC 2L with NE64535 preamp = g
PTaNE) $69.00 ppo VSWR—1.1:1 when tuned
Write for more detoils and other B&W products
Call or write for our complete catalog of specifications, station setup diagrams
and optional accessories which include: antennas, modulators, test generators ALL OUR PRODUCTS MADE IN USA
cameras and much, much more. See Ch. 14 1983 ARRL Handbook
TERMS: VISA or MASTERCARD by telephone or mail, or check or money order by mn & WILmeN
mail. All prices are delivered in USA. Allow three weeks after order for delivery Quality Communication Products Since 1932
(213) 447-4565 Charge card orders only At your Distributors write or call

SERCE \ 10 Canal Street, Bristol PA 19007 [ =
P.C. ELECTRONICS 2522 paxson Lane, S i Tessses =

Tom W60ORG  Maryann WB6YSS Arcadia, California 91006

Introducing the New
B215 2 Meter

Solid State Amplifier

from
Mirage Communications

2 Watts In — 150 Watts Out
$289.95

e Built-In Rx Preamp ® 5 Year Limited Warranty
e All Mode-SSB, CW, FM ® Optional RC-1 Remote Control Available
e Remote Keying ® Made in the U.SA.

e DC Power 13.6 VDC at 18 Amps

Available at Mirage Dealers Worldwide

M I M G E ® P.O. Box 1000, Morgan Hill, CA 95037 = (408) 847-1857

COMMUNICATIONS EQUIPMENT,INC.




Pete Haas
PO Box 702
Kent OH 44240

Secrets of Cordless Phones

Is privacy sacred and range not?
Maybe some hands-on research can help you decide.

purchased a wireless tele-

phone some time ago. Be-
ing curious about electronic
gadgets, | did some hands-
on research by examining
the electronic innards and
came up with a few mods
and suggestions to make it
even more useful. Wireless
phones employ full-duplex
operation and consist of two
parts. The hand-held unit
transmits on 49 MHz and is
crystal-controlied. The base
unit transmits on about 1700
kHz but uses an LC circuit.
Its frequency can be adjust-
ed by a tuned slug. Both op-
erate in the FM mode. There
are several ways to increase

the phone’s range and still
preserve your privacy and
avoid interference.

First of all, if you are con-
sidering the purchase of a
wireless phone and you al-
ready own a programmable
police scanner, enter in
the following frequencies:
49830, 49.845, 49.860,
49875, and 49.890 MHz.
Scan these five channels for
a few days to get an idea
which frequencies are most
populated in your neighbor-
hood. Using a Bearcat 250
with an outdoor antenna, |
was able to get clear recep-
tion for over one-half mile.
You may hear a juicy thing

Amplifier speaker, hand-held unit, and base unit.
20 73 Magazine ¢ July, 1984

or two because people just
don’t realize others can lis-
ten in. For this reason, avoid
initiating credit-card calls
over a wireless phone. Re-
member, you’ll only hear
one side of the conversa
tion—the hand-held unit’s
side. The other side of the
phone conversation is car-
ried on 1695, 1725, or 1755
kHz, although there are a
few newer designs which du-
plex both sides of the con-
versation in the 49-MHz
band.

The 49-MHz frequencies
are designated as channel
numbers or letters. For ex-
ample, 49.830 is channel 1
or A, 49.845 is channel 2 or
B, and so on. The wireless
phones are usually marked
on the outside of the box
they are packed in which
channel they operate on. In
my neck of the woods 49.845
MHz seemed to have the
least amount of traffic so |
purchased a unit marked
“channel 2.” It's a good idea
to avoid channel 3 or C

O5uF
" 10K

TO INPUT OF

TO PHONE LINE AUDIO AMP

(49.860). All the new unli-
censed kid handie-talkies
operate on this frequency
these days, and even though
they are AM, you will still re-
ceive some interference. If
you don’t have a scanner to
check out the neighborhood
frequency usage, you'll
have to take pot luck. Just
avoid channel 3 or C. If you
purchase a wireless phone
by mail, state which channel
you wish. You may not get
what you want but it's worth
atry.

In case you want or need
to change frequency on
your wireless phone, here’s
some general information.
The transmitting crystal in
my hand-held is marked
16.615 MHz but is actually a
third-overtone, 49.845-MHz
crystal. Crystals can be or-
dered from Jan Crystals, PO
Box 06017, Fort Myers FL
33906-6017. Be sure to tell
them the name brand and
model of your particular
phone. It also would be a
good idea to send along the
original crystals to ensure
that the new ones will be
ground to the correct elec-
trical characteristics.

The 49-MHz receiver at
the base is a slightly differ-



Close-up of 49-MHz base-unit receiver crystals. The 39.145
crystal is socketed and can bgichanged easily.

|
ent story. To receive 49.845 %' Now take a look at’ th
MHz, my unit uses a master % power cord coming out of
W your base unit. One side

crystal oscillator on 10.245
MHz to clack against a

socketed 39.145-MHz crys- .

tal. This adds up to 49.390
MHz which is exactly 455
kHz (the i-f amp frequency)
below 49845 MHz. Other
units may vary.

For the most privacy, you
could change your wireless
phone to operate ot a fre-
quency a smidgeon above
or below the five designated
49-MHz channels and never
have to worry about some-
one else with a similar unit
making phone calls (either
inadvertently or on purpose)
through your base unit. How-
ever, to keep inside the law,
it would probably be better
to shift it to a frequency ac-
tually “between” the 15-kHz2-
spaced channels, keeping in
mind to stay away from the
vicinity of 49.860 MHz. A
shift of 5 kHz is enough to
keep you safe from similar
units.

My hand-held had a crys-
tal-controlled, 1700-kHz re-
ceiver. The HC32 crystal was
2.150 MHz which is 455 kHz
above the 1695-kHz base-
transmitter frequency. The
base-transmitter frequency
can easily be changed by ad-

justing a slug-tuned ‘coil so i

you’ll only need to change
the receive crystal in thé
hand-held unit. Shifting the
low-frequency link will also
give you more privacy and
less interference. |

of
% the zip cord is marked with a
white line, small lettering, or
5 a groove runninf the length

g of it. This is the"“antenna”
% side of the 1700-kHz base
3 eep this side

;_‘ transmitter.
‘:plugged into the “hot” ter-
¢ minal of the electrical outlet
L for better phone range. In
my case, it added about 100
feet of extra range.

Conversely, to increase
the range of the 49-MHz
v base receiver, it can be con-
y'nected to an outdoor anten-
yina. | used a quarter-wave CB
gground plane with half the

radiator removed. A six-me-

g
;

ter antenna would work fine
‘and so would an allband
scanner antenna, although
these are more costly. You
can use a clip lead con-
,nected between the base
unit’s telescoping antenna
yland. the center of the exter-
%nal antenna’s coax or open
kthe base unit and solder a
short length of shie(ded
cable to the PC board ‘and
terminate it with the proper
‘in-line  female’ connector.
¢Using an external antenna is
£all the more reason to shift
gthe 49-MHz link to prevent

unauthorized use of your

fphone line through the base
unit.

By the way, you can listen
iito the 1700-kHz side of the
conversation on most broad-
cast-band AM radios if they

thhave a bit of over-tuning on

i 4 ]

16.615-MHz crystal

.
e high end of the dial. I've
red my own base unit
lifferent hi-fi receiv-
ers successfully and have
heard a couple of other
neighborhood phones as
well. You can hear both
sides of the phone conversa-
tion on these frequencies.
Just remember, the signals
are FM so you’ll have to use
slope detection by tuning a
bit to either side of the FM
carrier.
| turned my base unit into
“a 49-MHz receiver by sol-
dering a cable to the circuit
b A
board and running it to the
input of an Archer 277-1008
amplifier sold by Radio
Shack. There are four termi-
nals on the circuit board
connecting to the phone
lines. To find the correct two
terminals, first disconnect
the base unit from the
phone lines. Put the hand-
held on “talk” so it is

in hand-held unit
 48.845-MHz, third-overtone unit.

is actually a

transmitting on 49 MHz. Us-
ing two clip leads, experi-
mentally hook up two termi-
nals at a time to the input of
any audio amplifier until
you get a loud squeal from
the feedback between the
hand-held and the audic
amplifier. Once you've
found the correct terminals,
install the circuit in Fig. 1
between the base unit and
audio amplifier. This pre-
vents any loading on the
phone line when you plug
the base unit back in. It also
allows you to listen in on
any phone call using the
audio amplifier. Now when
you have the base unit on
but disconnected from the
phone line, it is a 49-MHz
receiver for one of the five
channels.

| also tapped into the

base unit’s regulated power
supply to power the audio
amplifier. It provides about

PC board in base unit. The 1700-kHz transmitter frequency
can be varied by a slug-tuned coil.
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T ———
QUALITY PARTS AT DISCOUNT PRICEﬂ
SUB-MINIATURE KEY ASSEMBLY METAL OXIDE

D TYPE CONNECTOR S KEY VARISTER
VI S Semvtrioeri A %- 2% P 6£ nvizoaion []
%" DIAMETER
$1.00 EACH )

SOLDER TYPE SUB-MINIATURE INTAIN: N
CONNECTORS USED FOR NORMALLY OPEN Swi
MPUTER HOOK UP' L 3% LONG
DB-15 PLUG $2.75

DB-15SOCKET  $4.00 mﬂs KEY

eisie  fst | SERULAS g

DB [ $2.75

DB-25SOCKET  $3.50 NTAINS 6 SINGLE POLE 120V INDICATOR
DB-25 HOOD $1.25

NORMALLY OPEN SWITCHES
ASURES 41" LONG

“PARALLEL” PRINTER ji
ggﬁ\ CONNECTOR CRYSTAL
? c TYLE HC33/VU

Qam e
=
NEON INDICATOR. RATE
120 V 1/3 W MOUNTS IN
5/18° HOLE

RED LENS
¢
75¢ BACH 4 koR $7.00
100 FOR $65.00

a SOLDER STYLE

2 =55 36 PIN MALE USED ASE
ON “PARALLEL MHZ
DATA CABLES $3.50 EACH

$5.50 EACH

EDGE
MINIATURE TOGGLE SWITCHES CONNECTORS

ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T. S.P.D.T. S.P.D.T. = o m—ne

{on-on) (on-on) (on-off-on) 22/44 22/44
PC STYLE RS SOLOER LUG . CONTACTS
NON- THREADED: TERMINALS 156 CONTAC ING
BUSHING B $1.00 EACH $2.00 EACH 10 FOR $18
75¢ EACH 100 FOR $80 /10 FOR $900 .
10 FOR $7 00 100 FOR $80 00

S.P.D.T. ? 5 STATION
S.P.Dé"l’. {on-on) D.P.D.T. INTERLOCKING
on-oft-on n-on

( ) P.C LUGS (enmon) MADE BY ALPS (\\ggm
NON-THREADED) THREADED SOLOER LUG 3.2PDTAND Vg ig‘
BUSHING BUSHING 1T TERMINALS 2-6PDT | ’ﬂ, N
PC STYLE $1.00 EACH $200 EACH
75¢ EACH 10 FOR $9.00 o FoRGo00 LY SWITCHES ON FULLY

10 FOR $7 00 100 FOR $80.00 100 FOR $180 00 INTERLOCKING ASSEMBLY
3va” BETWEEN
lcs ‘ E MOUNTING CENTERS
t N $2,50 EACH
905 S. VERMONT ¢« P.O. BOX 20406 «LOS ANGELES, CA 90006
TOLL FREE ORDERS «1-800-826-5432 5 STATION

NON-INTERLOCKING

SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
$2.50 EACH

(IN CALIFORNIA: 1-800-258-6666) w20
AK, Hl, OR INFORMATION « (213) 380-8000
® OUANTITIES LIMITED ® FOREIGN DROERS
® MINIMUM OROER $10 00 INCLUDE SUFFICIENT ”

® USA: $2.50 SHIPPING SHIPPING —
NOCOD’ ® CALF RES. ADD 6 1/7*, W

"MAXCOM’

AUTOMATIC ANTENNA
MATCHER

matches OQONE antenna
DIPOLE OR LONGWIRE

.3 TO 70 MHZ.

VSWR LESS THAN 1.5:1

* INSTANT MATCHING =«
* NO CONTROL LEADS =
* 5 YEAR WARRANTY *

CONTACT :
MAGNUM DISTRIBUTORS INC.

1000 8. DIXIE HY. W. + 3
POMPANO BCH. FL. 33060
308-786-2002 TLX 514368
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PC board in hand-held unit. On the left of the board is the
1700-kHz receiver crystal, marked 2.150 MHz. In the middle

is the 49-MHz crystal socket.

10 volts. The collector of the
regulator power transistor
(the “tab”) and one side of
the filter capacitor provide
the power. Use a voltmeter
to find the correct polarity. |
added a jack to the amplifi-
er speakers battery termi-
nals for quick connecting to
the base’s power supply.
There’s not much to it.

The wireless phones are

quite nice to have when you
aren’t near a “real” phone.
The only other suggestion to
purposely curtail reception
by others on the 49-MHz
end is to keep the telescop-
ing antenna on the hand-
held extended just enough
for clear communications —
usually, you won’t need to
extend it at all when you use
the unit in the house. B

ALL HF BANDS !

A

B n

The SLINKY DIPOLE” Antenna

Abroadband, low SWR dipole that really works in apart-
ments, small yards, attics, anywhere a small antennais a
must. Indoors or out, you can work ANY HF BAND, in-
cluding 10 MHz. No gimmicks or add-ons. Imagine
80M in as little as 24 ft.! Complete kit and instructions,
plus 50 ft. of coax. Easy to set up and adjust. More
information available - just call or write.

Blacksburg Group

Box 242 Suite 500
Blacksburg, Virginia 24060
703/951-9030

$67.95 postpaid (nUSA

Money Back Guarantee

Virginia residents ¢

add 4% sales tax ii %
{ 7




ENGINEERING
MAKES THE DIFFERENCE

Production Expertise And Service Integrity
Form The Foundation For Your Long-Term Satisfaction

The fact that the Computer Patch Interface unit by Advanced Electronic Applications, Inc. is known as the best value on the
market is no accident. The CP-1 was designed by Al Chandler, K6RFK (PHD-E.E.}, an active RTTY user since 1963

Given a cost per unit budget for the CP-1, Al designed as much performance as possible into the Computer Patch, includ-
ing a unique new tuningindicator, referred to by one of our customers as the “Dead Eye Dick" tuning indicator. Thisindicator
isideal for RTTY and CW, in that it is both fast to tune and {within 10 Hz) as accurate as scope tuning. It also performs under
poor signal to noise conditions in which other indicators provide no useful data

Al's variable shift tuning was designed to move the space filter center frequency from 2225Hzto 3125 Hz without changing
the bandwidth (by varying the Q of thefilter). All thisis accomplished using a precision ganged potentiometer to assure proper
tracking of the multiple filter stages. We could have used a pot costing a tenth as much by simply using a two-pole filter design,
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be
used like passband tuning for extra elimination of adjacent channel interference.

Some manufacturers are concerned that amateurs might try calibrating their own equipment and, therefore. have used
non-adjustable components, which results in sub-optimal performance. Although more costly, trimpots used in AEA equip-
ment allow factory adjustment for performance to design specifications. Competently designed active filter circuits need not
be adjusted after leaving the factory: however, for specialized use the owner can easily change filter parameters.

Mindful of the fact that many of our customers are new to RTTY, Al made the CP-1 tuning as forgiving as possible, while
providing the most critical operator a piece of equipment in which he could be proud. Even old “pro’s” are surprised at the
poor signal conditions under which the CP-1 will still provide good copy

You can now experience the BEST RTTY, CW, and AMTOR offered. Couple the CP-1 with our new AEASOFT™ soft-
ware packages designed for the MARS, SWL, or amateur radio operator, and you will feel a pride reminiscent of what “made
in U.S.A." brought in years gone by. Please do not hold the low price of the CP-1 against us. This is one case where you get
much more than you pay for relative to any of the competitive units. For more information send for our FREE cataiog. Better
yet, see your favorite dealer

Advanced Electronic Applications, Inc.

P.O. BOX C-2160 * LYNNWOOD, WA 98036 * (206) 775-7373 « TELEX; 152579 AEA INTL
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Modern-Eyes the S-Meter

Here’s how to de-strain your baby blues
by adding a simple LED readout.

Gordon W. Patterson
12-4215 Meadowvale Drive
Niagara Falls, Ontario
Canada L2F 5W8

Photos by Tish Cox

H aving recently acquired
a Realistic Patrolman 6

salvaged from the neighbor-
hood garbage can, | decided
that some form of indication
was needed when | was tuned
to the local repeater,
VE3NRS. The only thing
missing from the receiver
was a band-selector shaft.
This was easy enough to fix,
and the receiver works great!
| also use the receiver to

listen to a local net which
meets on 1446 AM every
Sunday night at 0230.
Various magazines were
searched for an S-meter cir-
cuit; those found were un-
appealing. Then one day |
stumbled across an LM3914
IC and my troubles were
over. The LM3914 chip is a
monolithic IC which senses
analog voltage levels and
drives up to ten LEDs, pro-
viding a linear analog dis-
play. This IC requires no re-
sistors between the IC and
the display, as the current
drive to the display (LEDs) is
regulated and program-
mable. The display can be
used as either a bar or dot
array. Another option of the
LM3914 is operation from
as little as 3 volts to a max-

-
'y
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Photo A. The S-meter — inside view.
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imum of 18 volts. The IC
can drive LEDs of many
colors.

Theory of Operation

In operation, the device
senses changes in the volt-
age applied to its input.
The unit 1 built has an input
range from 013 to 1.3
volts. So with each in-
crease of .13 volts, the 1C
will turn on an LED in se-
guence.

Referring to Fig. 1, R1
controls the current going
to the LEDs. With a value
of 1000 Ohms, current
through R1 will be 1/10
LED current, which gives a
value of about 10 mA for
LED current.

Take a look at Fig. 2. This

is the internal operation of
the LM3914. The 1.2 refer-
ence voltage is used for
comparison of the voltage
which is applied to the in-
put. With each increase of
.13 volts of the input signal,
a resulting comparator will
turn on and produce an
output at pin 1 and pins 10
to 18 which will drive an
LED. The LM3914 could be
replaced with a handful of
LM339s, but it would seem
senseless since cost would
rise and there would be
more work required in con-
structing the circuit. Also,
more discrete components
would be needed.

In Fig. 1, you will notice
that the display can be
placed in the bar mode by
connecting pin 9 to the Vcc

Photo B. The S-meter —outside view.



line, or in the dot mode by
connecting pin 9 to pin 11.
The 2.2-uF capacitor be-
tween pin 2 and the LED
anode line is added only if
the display flickers during
operation.

Construction

The circuit was con-
structed on a PC board
made by Radio Shack. The
board was cut in half so that
the LM3914 could be
mounted behind the LED
display using standoffs. The
LED display | used was an
MV57164 also purchased at
the local Radio Shack. If you
want to save money, you
can use ten individual LEDs.
Also, | recommend using
DIP sockets for the display
and the IC.

The entire project was
placed in a 47 X2% " X2%"”
chassis box since there was
no room on the front panel
of the receiver to mount the
display. If you mount the
display in a box, you will
have to file a rectangular
hole to accommodate the
display.

| used banana jacks and
plugs for the input, bar-dot
display, and power connec-
tions. | mounted all of the
latter on the back of the
chassis box, including the
calibration pot. However,
you can select whatever you
think is better. | used Y2-inch
spacers which brought the
display to mesh nicely with
the chassis.

LM3314

TO INPUT
LM39I4
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Fig. 1. Schematic.

Hookup

Once the project is fin-
ished, the only external con-
nections needed are power
and the input connection to
the receiver's discriminator
circuit. The power can be
supplied from the receiver.
Once this is accomplished,
apply power to the unit. The
display will be either on or
off.

Now turn the receiver
off but keep the supply to
the project on. Adjust R2 un-
til the first LED lights, and
then back off on the pot un-
til the LED goes off. Now ap-
ply power to the receiver
and watch the display. Tune
around the band a bit to see
the reaction of the display.
If you can’t get the display
to light, check to see that

Parts List
Part Description Price
IC1 LM3915 $ 5.99
MV57164 LED display 5.99
R1 1k, V2-W resistor .05
R2 10k pot 1.00
C1 2.2-uF, 25-V electrolytic cap .50
Al 18-pin DIP socket 1.19
A2 20-pin DIP socket 1.29
PCB Printed circuit board 2.29
8 Y2-inch spacers, @ .05 40
5 banana jacks, @ .35 1.75
8 nuts/bolts, % X 2inch, @ .05 .40
$20.85
All of the parts are listed with Canadian price, and can be
purchased from Radio Shack.

» See List of Advertisers on page 98

Fig. 2. Circuit of the LM3914.

you have it in the circuit
properly. when | listen to the local
repeaters. I'm already in the
process of building another
“Modern S-Meter” for an

old, somewhat tired DX-160.

Conclusion

I’'ve included a couple of
photos of the completed
unit so you can see what the
device looks like. No longer
do | have to tune by ear

Ham Tube
FOUD Headquarters !

TRADED
TUBES BOUGHT, SOLD AND
SAVE $$8—HIGH $8$ FOR YOUR TUBES

So heat up them solder-
ing irons'l

Call Toll Free 800-221-0860
Tubes

3-400Z.......... $8500 7360............ $10.00
8-500Z s 105 re s £ 0 851001 | Wir35A e f e B s 27.50
4-400A ... .. ...... 80100 Bl122 5 - es'vm e 105.00
4CX250B......... 5500 8156............. 12.50
S12B RS avitirm et 4850 8643............. 82.50
SN AT A 1200 8844 .. ........... 26.50
Bl e o une bod o 30/00; 8873 wenrrmevnosn 175.00
6146B .., 000 sanas 700 8874............ 195.00
6360.............. 425 B8T T akawr v igrivad 495.00
6883B ............ 6.75 BI0Bkesonewes diw 12.50

Semiconductors
MRF 245/SD1416.$30.00 MRF644 ... . ... $23.95
MRF 454 . ... .. ... 1495 SD1088 .......... 19.95
MRF 455......... 1095 2N3055.......... 75

2N6084 . ... ...... 12.50
RF Connectors

PL259......... 10/$495 M358.......... 2.50 ea.
o 2251 PSR e 10/895 M359.......... 1.75 ea.
UG175/176 . . . . .. 10/1.60 Type “N” Twist on
UG255/u....... 250 ea. (RG8/u)....... $4.75 ea.
UG273/u....... 2.25 ea. Minimum Order $25.00 ==y

Allow $3.00 min. for UPS charges o sy

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235
Phone (212) 646-6300

ALE]

SERVING THE INDUSTRY SINCE 1922
Call CECO For Your CCTV Security And Color Production Requirements
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Lt. Donald S. Inbody ADOK
1147 Leahy
Monterey CA 93940

Let’'s Have More Hams

Part I: How to organize and run a Novice class.

Every amateur-radio club
attempts, or at least
should attempt, a Novice
class. Many of these classes
wind up in a shambles very
soon, however, as attrition
reduces them to a small
number of hardy hangers-
on.

“Oh well,” you say, “it's
just separating the men
from the boys, right?”

Wrong! You aré throwing
away many potential hams
who wanted to get their li-
censes. They would not
have taken the time to show
up in the first place if they
were not interested. That
screening process has al-
ready been done for you, so
theie’s no need to do it
again.

So, what can be done to
better organize and then run
a Novice class which has the
potential for graduating 100

1900-1910
1910-1920
1920-1940
1940-2000
2000-2010
2010-2030
2030-2045
2045-2100

Break

percent of those who start?
Plenty, and most of it has to
be done before the first stu-
dent walks in and stares at
an instructor or a chalk-
board.

Planning

Planning has to be done
well in advance, and several
questions have to be an-
swered. What theory and
regulations teaching system
or syllabus will be used?
Which method of teaching
the Morse code will be uti-
lized? Where will the class be
taught? How often will the
classes meet? Who will the
instructors be? How will the
class be publicized? These
are the most important
items, and this article will
delve into each briefly.

Theory and Regulations
Any attempt to teach ra-

Introductions, names, etc.
Questions and answers

Resistors and capacitors
Ohm's Law, E=IR, P=E)

Morse code practice
Review of Ohm's Law, practical problems
Questions and answers

Fig. 1. Example of a basic teaching plan.
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dio theory and regulations
without an organized sylla-
bus or teaching plan is
doomed to disorganization.
The plan must cover the en-
tire subject matter and state
exactly what must be taught
on which day and in what or-
der. Do not delude yourself
into thinking that the FCC
syllabus is sufficient. A stu-
dent teacher in college pre-
senting that document to his
teaching supervisor would
be laughed out into the hall-
way with detailed instruc-
tions about how much more
work was required before he
should show his face again.

Break down each class
session into precise time pe-
riods during which certain
matters will be taught. Fig. 1
shows a bare outline for one
two-hour session.

Each instructor should
have an even more detailed
guide, showing exactly what
will be presented to the stu-
dents, both orally and visu-
ally. Fig. 2 shows a good ex-
ample of what an instruc-
tor's detailed lesson plan
might look like for part of
the section on Ohm’s Law
from the basic teaching plan
shown in Fig. 1.

Use a chalkboard, over-
head projector, slides, dem-
onstrations, or whatever you
have available. A visual
presentation has far more
impact on getting an ab-
stract idea like voltage or
current across to a wide-
eyed bunch of students who
have barely even heard of a
resistor, let alone Ohm’s
Law.

There are several Novice
teaching systems available,
including those by Radio
Shack and Heathkit®. The
ARRL “Tune in the World”
syllabus is a good, readily
available course. It is com-
plete and easy to use as a
teaching guide, and it comes
complete with a textbook.
However, regardless of the
syllabus used, be sure it
is complete, comprehen-
sive, and presented in a
logical sequence. If Extra,
Advanced, and old-timer
Generals aren’t sure if it is a
logical sequence, take it
down the street to your lo-
cal junior high school sci-
ence teacher. Remember,
you are teaching people
who are not hams and may
never have seen a ham
radio.



Morse Code

The requirement  for
learning the Morse code has
driven off more potentially
outstanding amateur-radio
operators than any other
barrier. While | am not per-
sonally convinced that the
code is a valid requirement
for a modern ham, it is none-
theless a legal requirement
and must be taught. So, why
not make it as painless as
possible? Do not allow it to
screen out scores of new
hams before they have had
a chance to get started.

After searching the mar-
ket for Morse-code teaching
methods, | have run across
two distinct varieties. Both
teach the code at five words
per minute, initially. How-
ever, one teaches each char-
acter or letter at 5 wpm
(slow style), while the other
teaches them at 13 to 16
wpm (fast style). The slow
style has characters going
by painfully slowly, while
the fast style zips them by
briskly. The fast style leaves
enough time between the
characters to give an overall
speed of 5 wpm. In my per-
sonal experience, there is no
question about which is
best. The fast style is far su-
perior for learning the char-
acters, and eliminates the
necessity of relearning the
characters at a higher speed
later.

Among the fast styles,
there are two subcategories
of teaching methods. One of
them teaches the letters by
groups of dits (E, I, S, H, 5),
then dahs (T, M, O, 0), then
on to the other letters relat-
ed in much the same way
(ARRL’s method). The other
starts with A and N, then
adds T and E, M and |, and
so forth, teaching in groups
based more or less on oppo-
sites (73’s method). | can see
merits in both methods and
have used them almost inter-
changeably. The key to the
whole thing is teaching the
characters at a high speed
(13 to 16 wpm), gradually
bringing the overall speed

up once the characters are
learned. Oh, vyes. . .if you
want them to copy a 5-wpm
test without any trouble,
teach the code up to about 7
wpm to allow for the jitters.

Now, how to test for code
comprehension. Send a 5-
minute typical QSO, com-
plete with abbreviations,
numbers, and punctuation,
and see how they do. You
can either give a written
test, as does the FCC, or just
see if they can get a solid
minute’s copy out of the
whole thing. Be consistent
and let them know what you
expect from the beginning.
You are the one who has to
sign on the dotted line and
guarantee to the FCC that
the individual can commu-
nicate in the Morse code at
5 wpm.

One big problem nearly
always encountered is a
shortage of code-practice
oscillators (CPOs). If the stu-
dent doesn’t get one in the
first few weeks, he will have
a hard time keeping up. The
club can help out in several
different ways. One is to
have all those unused CPOs
“donated to the cause” and
give them to the prospective
Novices. A better way is to
have each student build one
right away. Take part of the
students’ registration fee
($5.00 is more than enough)
and buy the parts to make a
simple  oscillator.  Club
members can make up some
PC boards ahead of time
and provide the students
with a few soldering irons
and a couple of helping
hands. By the end of the first
session, each one will have
his/her own private CPO.
Another quicker alterna-
tive is to buy up a bunch of
Radio Shack’s code oscilla-
tor modules (cat. #20-1155)
for about $3.30 each. These
modules will require the ad-
dition of a speaker, a bat-
tery, and a key.

Another inexpensive and
easy-to-build code-practice
oscillator is shown in Fig. 3
This project should be easily

Ohm’s Law, E=IR

E = electromotive force measured in volts

| = current measured in Amperes

R =resistance measured in Ohms

Draw basic circuit diagram on board

Show relationship between variables when one is changed

Do some formula solutions
Example: Voltage=12 V
Resistance =2 Ohms

What is current? Answer. 6 Amps

Fig. 2. Sample instructor teaching guide.

within the capability of the
club to help the new student
build. One would need to
add some sort of mounting
for the components, prob-
ably a small PC board, wire,
a flexible two-strand cable
to connect the key, a couple
of screws to hold the speak-
er, as well as any miscellane-
ous items the builder would
want to add. The tone isn’t
the best, but it is adequate.
Probably some variation of
the resistors could improve
things.

This does not include the
key. Radio Shack has a pret-
ty decent one for $5.95. The
circuit draws about 30 mA
at 9 volts with the key down.
A 9-volt battery should pro-
vide several hours of code
practice. The current could
probably be reduced some
by substituting a 1-uF capac-
itor in the speaker lead. (I
didn’t have one.) The circuit
draws no current when the
key is open, so there is no
need for a power switch

Instructors

During my early Naval
training at Officer Candi-
date School in Newport,
Rhode Island, | remember
one particular leadership
lecture. The school had
brought in an old captain,
whose name | have since
forgotten, to talk to wus
about the mysteries of com-
mand and leadership. | re-
member very little of what
he said, except for three
rules:

Know your stuff.

Take care of your men.

Be a man.

These three rules, which |
am sure he borrowed from
someone else, summarize a

lot of things about what an
instructor should be.

Know your stuff. Choose
an instructor who is very
well versed in the material
which is to be taught. Even a
six-year-old will see right
through a faker within five
minutes.

Take care of your men
The instructor needs to be
constantly in touch with
how well the students are
grasping the subject matter.
Be demanding but person-
able —never be reluctant to
drop back and teach it all
over again with a smile if it
did not work the first time. If
at all possible, use a dif-
ferent approach. If they
didn’t understand, it is quite
possible that the technique
was faulty or the examples
didn’t make sense.

Be a man. Do not pretend
to be Mr. or Ms. Know-it-all. If
you do not know the answer
to a question, admit it right
off and make a note to bring
the answer back next class
period. The students will not
think any less of you if you
do not know one or two
things. Also, have the moral
conviction to stand up for
some standards in what you
expect of the students to
pass the course. Do not let
someone get by with what
you know very well to be
poor ability in Morse code,
just because you are afraid
to tell him that he has to
work harder or do it again

Teacher-student ratio. Lim-
it the classes to ten or
twelve students for each in-
structor. By keeping the
teacher-student ratio down,
each teacher can be person-
ally involved with the stu-
dents’ progress.
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Class frequency. In many
cases, how often the class
can meet will depend on
how often the classroom is
available. Barring this re-
striction, however, twice a
week is best. Once a week
can be made to work, but
the time between sessions
makes the classes almost
unrelated. If classes meet
more often than twice a
week, students (as well as in-
structors) will start dropping
out from time starvation.
Remember, ham radio is not
the only thing in the world.

Publicity. If no one knows
that you are going to have a
class, it is hard to gather a
crowd. Assign one person
(the club’s public-relations
chairman) to get the word
out. Draw up some flyers
and get them put up around
town. Be sure they get to
the junior and senior high
schools. If one of the club
members works for the local
school district, tap him to be
the special agent for getting
those youngsters notified.
They are the best potential
hams going because of their
unbridled enthusiasm. Most
of these kids play around
with computers routinely, so
electronics is nothing new,
and the idea of communi
cating fascinates them.

Cet a spot on the public-
service announcements of
your local TV and radio sta-
tions. Don’t just drop off a
note and leave; get ahold of
news reporters and bend
their ears for a while. Tell
them they can film the class
for a personal-interest story.

Then, don’t forget to look
for prospective students in
your own backyard: wives,
husbands, sons, daughters,
friends at work, next-door
neighbors. All of these peo-
ple have probably been in-

+9vDC

troduced to ham radio by
knowing you. Heck, offer to
pay half their registration
fee with the other half
kicked back if they pass the
test. (I hope you're not in
this game for the money.)

Miscellaneous  Planning
Considerations. Choose one
individual to be the Novice-
training coordinator. Then
choose a second person to
be the Morse-code instruc-
tor. Once this is done, you
have gone a long way to-
ward ensuring consistency
of instruction. The training
coordinator must ensure
that continuity is main-
tained between different in-
structors. The Morse-code
instructor will ensure that
the students aren’t confused
by a myriad of different pet
methods of learning code.
It's hard enough for the stu-
dents to learn the code with-
out having to fight their way
through several different in-
structors’ ideas about how it
ought to be done.

For each student, assign a
club member to be his "El-
mer.” This individual should
be present at the first ses-
sion, and then he should reg-
ularly contact the student
throughout the progress of
the class. This personal
touch is essential to main-
tain  interest,  especially
when initial frustrations are
encountered. It also helps
when the time comes to set
up the first Novice station,
or to answer the frantic tele-
phone call at 9:00 pm con-
cerning the unexplained in-
terference to channel 3. Get
your Elmers out.

The First Class Session

The basic rule for the first
class session is to relax the
students and introduce them
to amateur radio pleasantly.
Set up a demonstration of

g%

/;__/p_h 555

Fig. 3. Inexpensive code-practice oscillator.
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2m FM, HF CW, and SSB,
and throw in some RTTY or
ASCIl and even some SSTV
if it's available. Have the
gear set up and tested well
in advance with club mem-
bers planted out in the com-
munity for guaranteed con-
tacts.

Make introductions quick-
ly. Pair students off with
their Elmers, talk about ham
radio a lot, discuss how the
course will be run, and build
that code-practice oscilla-
tor. End it all with the dem-
onstration, letting the stu-
dents get on the air a bit.

| watched the glazed eyes
of several students after
they walked out of a first
session in which they had
been hit with E=IR, P=IE,
468/f(MHz), and a list of the
Novice operating frequen-
cies. They had little idea of
what they had been given,
and they felt they were al-
ready in over their heads.

So, bring them in gently,
then begin talking about the
more substantive material in
session number two. By
then, they have had a
chance to talk to their El-
mers, get in a bit of code
practice, read the text book,
and raise a few good ques-
tions. Things will be off to a
better start with much less
early attrition.

Keeping It All Flowing

Once the initial excite-
ment has died away, it is
down to the work of teach-
ing and testing. If you have
more than one instructor,
the class coordinator must
constantly be sure that the
teaching is consistent be-
tween classes. Keep track of
each section’s progress. If
one student seems to be
dropping behind, get the as-
signed Elmer onto the case
right away. The Morse-code
instructor should be sure
that all practice is done con-
sistently and should check
each student every class
period. Tests should be
available every class session
for anyone feeling he is
ready. Emphasize the impor-

tance of getting that code
out of the way first.

Wrapping It All Up

At some point, all the
material will have been
taught, and everyone will
have been given an oppor-
tunity to learn the code.

Those who have not
passed the code by the end
of the program need to have
special attention. In most
cases, these people are the
”Nervous-Nelly” types, who
get the jitters each time they
take a test, or who have con-
vinced themselves that it is
all too hard. With these peo-
ple you have to pull out all
the psychological stops. Be
sure these people get with
their assigned Elmers. Keep
encouraging them. Above
all, keep them with other
hams and try to maintain
their interest.

You will lose some, per-
haps, but don’t let it happen
because you just let them
slip away, frustrated. Stay in
touch with them, and let
them know that it is always
possible to try again. It is
often easier the second time
around.

If you publicize well, and
in the right places, the peo-
ple will respond. Then, by
managing the resources
available to the local club
and by spending a lot of pre-
liminary time in planning
and organizing, you can
graduate most anyone who
sincerely tries. Let's get
some more good hams into
our community. They are out
there just waiting for you to
give them a chance. @

CPO Parts List

555 timer $ 34
1k .05
100k .05
.01 uF .08
2 uF A3
2" speaker 1.25
9-V battery 1.00
battery lead .10
case 1.99

(Radio Shack)
Total $ 499

Thanks to WAOPBQ, my dad,
for the circuit design and de-
scription.



Ham MasterTapes brings the best
possible personalized Ham Radio
license preparation right into your own
living room. If you, a friend or family
member wants the best help available to
get past the FCC test hurdle, it’s
available now in Beta or VHS home
video format.

Larry Horne, N2NY brings his 33
years of Ham Radio teaching experience
right to your home. Each of the 26 video
lessons has close-up details of com-
ponents and systems along with superb
graphic drawings. Each lesson has
important points superimposed over the
action and reviewed at the end of each
section. This makes note-taking a snap!
Miss something? Didn’t get it the first
time? Just back up the tape and run it
again or freeze-frame it for detailed
close-up study!

Larry’s classroom is a real ham shack.
Lee, a 13-year-old boy, and Virginia are
led through the learning process. The
questions that they ask are the ones
Larry knows you would ask if you were
there in person. You soon feel like you're
part of an ideal small class.

The topics covered will not only get
you through the Novice test— General
class theory is covered also. By the time
you get your Novice license, you will be
able to upgrade to General or
Technician!

Larry’s technique of involving the
viewer with the demonstrations makes

Ham MasterTapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

1983 N2NY Proguctions inc

PRESENTS:
THE ONLY

HAM RADIOCOURSE
ON VIDEOTAPE

the most difficult topics easy to un-
derstand. Understanding—not mere
memorization—is what makes Ham
MasterTapes so effective. When you
study the 700 possible FCC questions,
the answers will be obvious.

Larry doesn’t stop with just test-
passing. All the proper techniques of
operating practices and courtesy are
demonstrated. The instruction manual
for that new rigwon’t be a mystery! Larry
becomes your own personal instructor
to help you on that first set-up and
contact!

The Ham MasterTapes series is
produced in one of New York City’s top
commercial studios. Not only is the
production crew made up of real
professionals but many of them are also
licensed amateurs. Everybody puts in
obvious extra effort to make the
production a classic.

The 6-hour course is available on three
2-hour Beta Il or VHS-SP cartridges for
$199.95,for individual ,home or nonprofit
Ham Club use. (High schools or colleges
must order our Scholastic licensed
version, $499.95 for Beta or VHS and
$750 for 3/4” U-matic.)

To order, call or write Larry Horne,
N2NY at Ham MasterTapes, 136 East
31st Street, New York NY 10016. Phone
212-685-7844 or 673-0680. MasterCard
and Visa accepted. New York state
residents add appropriate sales tax.
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Ham MasterTapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

136 East 31st Street
New York, New York 10016
(212)685-7844 « 673-0680

SOME OF THE
TOPICS

COVERED INCLUDE:

AMPLITUDE MODULATION
DOUBLE SIDEBAND

SINGLE SIDEBAND
FREQUENCY MODULATION
PHASE MODULATION
SIDEBANDS

BANDWIDTH LIMITS
ENVELOPE

DEVIATION

OVERMODULATION

SCATTER

FREQUENCY TRANSLATION
ANTENNAS AND FEEDLINES
YAGI ANTENNAS

QUAD ANTENNAS
POLARIZATION

FEEDPOINT IMPEDANCE
HALF-WAVE DIPOLE
QUARTER-WAVE VERTICAL
RADIATION PATTERNS
DIRECTIVITY

MAJOR LOBES
CHARACTERISTIC IMPEDANCE
STANDING WAVES
ATTENUATION
ANTENNA-FEEDING MISMATCH
STATION ID
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R=-S-T REPORTING SYSTEM
TELEGRAPHY SPEED
ZERO-BEATING SIGNAL
TRANSMITTER TUNE-UP
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RADIO WAVE PROPAGATION
SKY WAVE AND SKIP
GROUND WAVE

HARMONIC INTERFERENCE
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SIGNALS AND EMISSIONS
BACKWAVE

KEY CLICKS-CHIRPS
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OSCAR
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STATION-ID REQUIREMENTS
THIRD-PARTY PARTICIPATION
FREQUENCY BANDS
SELECTION OF FREQUENCIES
R.C. MODELS

PROHIBITED PRACTICES
RADIOTELEPHONY

RADIO TELEPRINTING
REPEATERS

VOX TRANSMITTER CONTROL
BREAK-IN TELEZGRAPHY
ANTENNA ORIENTATION
INTERNATIONAL COMMUNICATION
EMERGENCY-PREP DRILLS
IONOSPHERIC LAYERS D-E-F
MAXIMUM USEABLE FREQUENCY
IONOSPHEFitL DISTURBANCES
SUNSPOTS

SCATTER, DUCTING
LINE-OF=-SIGHT
TROPOSPHERIC BENDING
SAFETY PRECAUTIONS
TRANSMITTER PERFORMANCE
TwWO-TONE TEST
NEUTRALIZING AMPLIFIERS
POWER MEASUREMENT

TEST EQUIPMENT
OSCILLOSCOPES
MULTIMETERS

SIGNAL GENERATORS

SIGNAL TRACERS

AUDIO RECTIFICATION
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SPEECH PROCESSORS
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OHM'S LAW
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}im Burtoft KC3HW
RD 2, Box 131
Washington PA 15301

Let’'s Have More Hams

Part 1I: How to take and pass FCC exams.

Take it from me, upgrad-
ing your amateur li-

cense is a major task. Think
about it. First there’s the
time spent studying, then
there’s the trip to the exam
point (often far away), and
finally there’s the exam it-
self.

I know. I've recently re-
turned from taking the Ad-
vanced exam. For me, the
entire process was fun be-
cause | passed the first time.
Unfortunately, for some in
the room it wasn’t fun. They
failed. And for some it was
their third time.

Despite all protests other-
wise, the real reason appli-
cants fail the exam is inade-
quate preparation. When
you go for the written, you
must know the material
thoroughly.

This is going to be even
more important in the future
with the recent changes al-
lowing volunteer examiners.
You can be sure that the
new exams will not be com-

In the circuit shown, what is the value of R1? e 24
A) 24.2Q C) 48Q zav;i RI
B) 1209 D) 489

promised easily. Some book
publishers may find them-
selves out of business. The
net result will be an increased
emphasis on understanding
and a reduced reliance on
question memorization.
Surprisingly, most, if not
all, study materials overlook
one important phase of prep-
aration—that of preparing
your test-taking skills. Re-
member, the FCC determines
your qualifications by ad-
ministering a test. It's unfor-
tunate but true that a person
can know the material but
still miss questions because
of poor test-taking skills. My
goal in this article is to im-
prove your skills. A little time
spent on brushing up here
could make the difference
between passing and failing.

The First Mistake

Mistake number one usu-
ally comes long before the
applicant walks through
the examination-room door.
Sometime after he begins

Fig. 1. Sample question one.
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studying for his first license,
the ham-to-be learns that all
FCC exams are multiple
choice.

A feeling of pleasure and
relief overcomes the neo-
phyte. After all, he reasons,
what could be easier? The
answer’s right there in front
of me. All 1 have to do is
pick it out.

This attitude toward a
multiple~choice-type exam is
the first mistake. Actually, a
well-written  multiple-choice
exam is not the gift some
think it to be. It can be one
of the most difficult exams
to bluff your way through.
Multiplechoice questions are
written to require a sound
knowledge of the covered
material. Let’s look at Fig. 1,
which is sample question
number one, and use it as an
illustration.

In order to answer this
question, we have to know
Ohm’s Law. To get the an-
swer, you must divide the
voltage by the amperage. In
this case, B is the correct an-
swer: 120Q.

If you're well grounded in
this basic law, it’s no prob-
lem. But what if you are

weak on this point? What if
all you could recall was that
Ohms, volts, and Amps are
interrelated and that you
can get one by multiplying
or dividing the others
somehow or another. If you
multiply volts times Amps,
you come up with 4.8Q. This
answer also is listed (C) as a
possible choice. No amount
of inductive reasoning can
help you eliminate a wrong
answer like this. You must
know the material.

The Role of the “Good-
Looking” Wrong Answer

FCC exams have often
been maligned as being un-
fair, tricky, or as not really
testing your knowledge. Ac-
tually, it's not so. The charg-
es stem from the use of the
”good-looking wrong an-
swer” in a multiple-choice
test. Look back at question
one again.

The purpose of this ques-
tion is to test the applicant’s
ability to use Ohm’s Law to
solve basic dc calculations.
Therefore, all the answers
can be derived by adding,
multiplying, or dividgg the
other numbers in the prob-
lem.



How much testing can oc-
cur if the wrong answer
choices are listed in kHz, pF,
or mA instead of Ohms?
Very little, of course. If the
wrong answer choices are
listed in anything but Ohms,
the purpose of the question
is defeated.

In order to test the appli-
cant’s ability effectively, the
wrong answer choices must
be similar in form and con-
tent to the right answer. In
the process of keeping the
wrong answers from being
obvious, the exam writers
create the good-looking
wrong answer. These an-
swers are designed to be
equally as appealing as the
right answer. For the individ-
ual with a poor grasp of the
material who is just guess-
ing, it can be extremely diffi-
cult to differentiate the right
answer from a good-looking
wrong answer.

Exam writers create good-
looking wrong answers by
taking a basically correct
answer and modifying it
with a misconception. Here’s
an important point for you to
remember as you’re taking
your exam. When you're
considering  the  various
choices, don’t be looking for
truth in the answer, be look-
ing for error!

All answers will have
some semblance of truth in
them. Only one will contain
no error. The amount of er-
ror incorporated in the test
answers determines the dif-
ficulty of the test. The less
error, the more difficult it is
to distinguish the right an-
swer from the wrong one.

Let’s look at question two
in Fig. 2 and use it as an ex-
ample. Question two is a
definition question. The cor-
rect answer is C: diode de-
tector. Now look at all the
incorrect answers. The words
“diode” and "detector’ are
sprinkled through the wrong
answers. They are the truth
part. The balance makes up
the error part.

It takes a thorough know!-
edge of the material to

answer the question. If all
you can remember is that
it'’s “some type of detector”’
or "it had a diode in it,” your
chance of guessing correctly
will be minimal.

Now that you're aware of
these good-looking wrong
answers, be careful to stay
clear of them on your exam.
Don’t jump at the first an-
swer that looks appealing.
Look at it closely. Remem-
ber, you’re looking for error,
not truth.

The Multiple Types
of Multiple Choice

Although the whole exam
is multiple choice, all the
questions won’t have the
same format. In fact, they
break down into three dis-
tinct types with a different
technique needed to cor-
rectly answer each type.
Let's look at each of them.
My goal is to give you a
practical technique for get-
ting what you do know
down on paper in the form
of a correct answer.

Problem questions. The
first kind is the problem
question. Question one is an
example of this kind. This
question provides some in-
formation about the circuit
and then, based upon this in-
formation, asks you to de-
termine the value of some
other portion of the circuit.
To be able to answer this
question, you must be famil-
iar with electronic formulas.

The most important step
in correctly answering this
type of question is to keep
your eyes off the answers. |
strongly advise that you
cover them with a sheet of
the scratch paper provided
with the exam. The choices
that the exam offers are ir-
relevant at this point and
will bias your thinking if you
read them.

Having covered up the
answers, read the question
carefully. Note all the infor-
mation given. Your answer
must be based on this infor-
mation alone. Don’t read
anything into it.

Next, determine what

What is the simplest form of an amplitude modulation detec-

tor circuit?

A) Transistor detector

B) Balanced detector

C) Diode detector

D) Diode series demodulator
E) Diode rectifier

Fig. 2. Sample question two.

steps you're going to use to
arrive at the answer. In ques-
tion number one you could
say to yourself, ”I’'m going
to divide the voltage by the
amperage to get the resis-
tance.”

Usually the questions are
not this easy. You'll find
yourself having to do two or
three intermediate steps to
arrive at the final answer. In
the longer problems, this
technigue really pays off. If
you think the problem
through in advance, you are
less likely to stop short of,
the final answer or become
confused.

The final preparatory step
is to decide what is the cor-
rect unit of measure for your
answer. |s it Ohms, volts,
uH, or pF? Determining this
now can help you avoid
some of those good-looking
wrong answers. It's common
to find the result of some in-
termediate step listed among
the answers. Don’t get
caught.

While all this seems time-
consuming and unnecessary,
it's neither. What you've
done so far you would have
done anyway. The advan-
tage is that you are less likely
to make an error if you do all
the reasoning in a single step
rather than piecemeal as you

go. In addition, knowing
what you’re doing tends to
take off some of the

pressure. As you relax, you'll
probably do better work.

Now start your work by
writing down your formula
in its symbolic form. It
doesn’t matter if it's as sim-
ple as Ohm’s Law. Write it
down.

Right now | can hear
someone saying, “Hrump!
That's dumb. I'll bet Extra-
class hams don’t write down
formulas!”

Well, maybe they do and
maybe they don’t, but you
aren’t an Extra (yet). Frankly,
it doesn’t matter if you ever
write one down again after
the exam. It is important
that you get the right answer
this time, and writing it
down reduces the possibility
of skipping steps in the pro-
cedure.

Besides, if you goof, every-
thing’s written down on pa-
per in logical order so that
you can recheck your work.

Once you've arrived at
your final answer (making
sure that it’s in the same unit
of measure that you deter-
mined beforehand), uncover
the test answers and com-
pare your answer to those
listed.

Just a personal observa-
tion here: I've rarely arrived
at the exact same answer as
was listed in an FCC exam
The difference probably lies
in where we rounded off
very large numbers. Your an-
swer should be close, how-
ever. Pick the one closest to
yours if you're satisfied
you've made no mistakes in
your calculations.

Does this sound like a lot
of work? Actually, it's no
more than you would do
any other way. What you
have done is to force your-
seiff to think your way
through the problem first,
then to solve it by following
a pattern of logical steps,
and finally to avoid letting
miscues from those good-
looking wrong answers bias
your reasoning.

Definition questions. The
second kind of question that
you’ll encounter is the defini-
tion question. It's just what
it sounds like. You must
choose a word or phrase
from the list of answers that
the definition in the ques-
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A low-pass filter attenuates—

A) —all frequencies below its cutoff.
B) —all frequencies above and below its bandpass.
C) —all frequencies in its bandpass.
D) —all frequencies above its cutoff.

Fig. 3. Sample question three.

tion best describes. Ques-
tion two in Fig. 2 is our ex-
ample.

Our number one rule here
is the same as with the prob-
lem question: Don’t look at
the answers. Cover them
with a sheet of scratch pa-
per. They're irrelevant and
can only tend to bias your
thinking.

Now, with your answers
covered, read the definition
carefully.  While reading,
pay close attention to any
limiting words such as
“only,” “all,” “most,” ‘“al-
ways,” etc. These words can
affect the answer to the
question. Make sure you've
noted them when forming
your answer.

Having read the question,
decide (still without looking
at the test answers) what
you believe the answer to
be. Now you may uncover
the exam answers. Your an-
swer will probably be on the
list. If not, there will be one
that you recognize as mean-
ing the same. You’ve found
your answer.

Again you have gone
through a thought proce-
dure that has forced you to
arrive at the answer on your
own. The definition-type
question is where you are
most susceptible to the
good-looking wrong answer.

Statement questions. The
final kind of question is the
statement question. This
question differs substantial-
ly from the two kinds dis-
cussed above. Let’s look at
question number three in
Fig. 3 and explain it.

Question three is com-
posed of the beginning of a
statement. Each of the an-
swers forms a completion to
the statement. You will be
asked which one of the pos-
sible answers makes a true
statement when coupled to
the question. Part of the in-
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formation needed to answer
the question is located in
the answer portion, so in this
case you must become in-
volved with the exam an-
swers before forming your
own answer.

Be cautious, because it’s
extremely easy to draw a
wrong conclusion based on
something contained in one
of the good-looking wrong
answers. As you look at your
possible answers, you will
find that most of them
sound reasonable.

Remember what we said
about the good-looking
wrong answers being a ba-
sically true statement with
some degree of error includ-
ed. The answer that you're
looking for here is the only
one that makes a complete-
ly true statement coupled
with the question. There-
fore, you should be looking
for errors in reasoning.

The best way to handle
this question is to treat it as
a multi-part True and False
question. Look at the same
question in Fig. 4. In this il-
lustration we take the ques-
tion and mentally couple it
to answer A; because an-
swer A when connected to
the question makes a false
statement, we have pen-
ciled an F in front of it. The
same process is used as we
determine that B and C are
incorrect. Answer D when
connected to the question
forms a true statement. D,
then, is the right answer.

You are more likely to get
the question right if you
treat each answer as a separ-

ate True-False statement
and look for errors in reason-
ing.

Statement questions can
take several forms. Some
may have no information in
the question. They may sim-
ply ask, “Which of the fol-
lowing statements is cor-

A low-pass filter attenuates—

=TT

A) —all frequencies below its cutoff.
B) —all frequencies above and below its bandpass.
C) —all frequencies in its bandpass.
D) —all frequencies above its cutoff.

Fig. 4. Another look at question three.

rect?” This is still a state-
ment question and is an-
swered using the same tech-
nique.

Statement questions may
also take a negative form.
You may be asked, “Which
of the following is not true?”
Special care must be taken
to see that you remember
that you're looking for the
one statement with error.
Under the pressure of the ex-
am, it's easy to forget that
the question is reversed and
panic when you find two
statements that are abso-
lutely true.

What To Do
When You're Not Sure

It would be wonderful if
you had prepared yourself
so thoroughly that you knew
the correct answer to every
question. That's not realis-
tic, though. There are al-
ways the tough ones.

Let’s review a couple of
suggestions that might help
when the going gets tough.

First, there’s the old stand-
by—skipping and coming
back to it later. Usually the
applicant hopes that there
will be something in one of
the later questions to help
him answer the one he’s
stuck on.

This suggestion is highly
overrated. Exam writers are
on the lookout to ensure
that information from one
question doesn’t answer an-
other. The best that you can
reasonably expect is to
come back to the original
question in a different frame
of mind.

Another method of find-
ing an answer to an other-
wise impossible question is
to rearrange the words in the
question. Look at Fig. 1
again,

if you can’t remember
how to find resistance, per-
haps you can remember

how to find amperage. With
the information given, we
can rearrange the question
so that we can solve for am-
perage. Which of the possi-
ble answers, when divided
by the voltage, gives .2
Amps? Answer B is the only
one.

You can do something
similar with definition and
statement questions. To use
this system, look at each of
the answers and recall ev-
erything that you can about
it. Your goal is to eliminate
answer choices for which
you can recall some other
function or characteristic.

Look at Fig. 2 again. Let’s
assume that you couldn’t
decide between answers C
and E. Perhaps you were un-
sure because you knew that
both were tied in with
changing ac to dc. By re-
viewing everything you can
on both subjects, just per-
haps you'll recall that diode
rectifiers are used in power
supplies. Since you can
think of another application
for diode rectifiers (answer
D) but can’t think of another
use for diode detectors (an-
swer C), then diode detec-
tors is your best choice.

I'm offering no guarantees;
nothing is going to give you
the answer when you don’t
know enough. The hope is
that one or another of these
suggestions may shake
something out of the old
brain box that you aren’t
aware is there.

The Follow-Through

You're finished with the
exam but not with the
chance for a mistake. Like
everyone before you, there
are probably one or more
questions that you’re not
too sure about. What should
you do?

Changing answers is a
counterproductive activity.
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