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ICOM, VHF MOBILE'’S
PEERLESS LEADER
GOES ONE STEP BEYOND

The matchless IC-228, the measure
of quality and performance for all VHF
mobile transceivers, now materializes
with its splendid new frequency syn-
thesizer as a flexible phenomenon.
Faster than a digit switch, able to leap
great frequencies in a single bound,
the IC-228 Mobile Marvel is empow-
ered with instant programming for
256 possible frequencies, making
available any frequency on anybody’s
band-plan in a matter of minutes,
while disguised as a mild mannered 22
channel radio.

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT
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It “hears through solid walls” with a
magnificient high sensitivity receiver,
employing a 1st IF monolithic crystal
filter and two 2nd IF filters for im-
proved rejection of 15 KHz adjacent
channel signals. And with spurious at-
tenuation far exceeding FCC specifica-

tions for even commercial type radios,
the ICC-228 mobilizes 10 Watts of

power.

Instantly available from your dealer,
the IC-22S comes to you ready to per-
form amazing feats for even less than
the cost of most old fashioned crystal
controlled units. The meek and the
mighty can avail themselves of the
most in VHF mobile with the 1C-228S,
ICOM’s Mobile Marvel.

ICDM WEST. INC.

-
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ICOM EAST. INC. ICOM CANADA
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BENVICE CONBULTANTE

ARRL BRAGS AGAIN

The League recently sent a newslet-
ter to God-knows-who bragging about
the ARRL defeat of the 220 MHz CB
proposal. There are many areas where
the ARRL can rightfully claim credit,
so it ill befits them to step in and bray
about things where they were minor
participants, at best.

One of the key moves which
blocked the attempted grab of 220 by
the CB industry was the stiff opposi-
tion to it by both Canada and Mexico.
| note that the ARRL gives no credit
to the ham who spearheaded the
responses from these countries.

Another important blocking move
was the proposed Communicator class
license which was filed with the FCC
as an alternate to the CB use of 220.
The ARRL makes no mention of this
or the ham who filed it.

Probably the most important factor
in ending the 220 MHz CB threat was
the serious wounding of the CB indus-
try by its own greed. This helped shut
off the free-flowing funds to the ElA,
thus reducing the lobbying pressures
on the FCC and the OTP. This was
largely a battle of money and political
influence, and much less one of practi-
cal right and wrong.

Another factor was the removal of
Prose Walker from heading the ama-
teur and CB division of the FCC, and
here the ARRL has nothing to brag
about. They refused to speak up in
any way, no matter how outrageous
Walker's dictatorial rules became.
They even refused to participate in
the first ham hearing before the FCC
which was set up to protest the
repeater rules specifically and the
strong move toward over-regulation in
general. One of the important points
made during this hearing was the
amateur opposition to CB use of 220
MHz . . . and the need for a Communi-
cator license ... which the ARRL at
first opposed vigorously.

No, none of these events or the
people who made them happen are
given any credit ... only the ARRL
and its 3/4-pound official filing.

GREATEST THREAT?

The ARRL newsletter, written by
Baldwin, shows where ARRL priori-
ties are when he states that "“one of
the greatest threats to amateur radio
today comes from the use of ham gear
by unlicensed people.” Baldwin is not
even worried about the ITU and
WARC — only about a small handful
of bootleggers, numbering in the
dozens.

If the facts were to be known, |
wouldn’t be surprised if there isn't a

EDITORIAL BY WAYNE GREEN

lot more pirate operation by licensed
hams than by CBers. The chaps get-
ting caught and arrested for profane
language on the ham bands are li-
censed amateurs ... even Extra class
amateurs. Hams are even being caught
lousing up the CB channels with pro-
fanity . . . Extra class hams.

There is nothing happening in the
way of bootlegging on our ham bands
by CBers that we can't handie all by
ourselves. Sure, we need to get busy
and come up with some direction-
finding circuits and equipment ...
and we need to learn how to use
them. We need to swap ideas on how
to convince bootleggers that they
really should take the trouble to get a
ham license. | think we're smart
enough and have enough interest in
our hobby to be able to do that and
prove to the FCC and even to the
ARRL that we are self-policing.

ARRL CREDITS

The League undoubtedly helped in
many ways to defeat the CB on 220
MHz proposal, but how much nicer it
would have been if they had gone out
of their way to give credit to some of
the hams who spent a lot of time and
effort fighting that fight ... and
winning it ... rather than try to put
everyone else down and grab all the
credit for the League. The Red Cross
has developed a reputation for this,
and | think it has hurt them a lot,
Let’s tell the ARRL directors to cut
out this rot. It is a mark of insecurity
and inferiority to brag and exaggerate
like that.

ARRL DELAYS 21103
One of the most basic philosophical
gaps between me and League support-
ers has to do with motivation. The
League almost invariably wants to use
punishment and more laws as a way to
force people to do what they think

best. | beljeve that responsibility and
reason will do better in the long run. |
have psychology on my side.

The League wanted hams to go for
higher classes of license, so they
pushed the FCC into “incentive licens-
ing.” This beaut took away about half
of the phone bands from General class
hams and forced them to get an
Advanced class to get the bands back.
Punishment. This was undoubtedly
the worst debacle in the history of
amateur radio. Amateurs dropped out
or got so mad they stopped buying
ham gear for almost ten years . . . and
the growth of the hobby stopped cold
for the same period.

Old-timers will remember firms
such as Hallicrafters, National, John-
son, B&W, etc. These were the biggles
of the 50s. They're all gone now as far
as amateur radio is concerned, driven
out or killed by incentive licensing.

The deregulation of two meters
looks to me to be a good thing. Sure,
if we don't act responsibly, we can
make a mess of it. We can louse up
satellite signals, experimental repeat-
ers, weak signal experimenters, etc. |
say it is time amateurs were treated
like adults instead of children, We
showed we could handle ourselves
when we had repeater problems . .,
we solved them ... and we were all
the better for it. The ARRL is saying
to the FCC that amateurs are unable
to cope with responsibility and must
have laws to force them to do what
the League thinks best. | disagree, and
think the FCC should continue with
its deregulation.

TEN COMES BACK

With the return of some sunspots to
our lives, we will be seeing more and
more skip on ten meters.

And with the ban on selling 23-
channel CB sets after January first
(unless there is an extension by the
FCC), we may see a lot of instantly-
converted CB sets appearing which
have been moved up 2 MHz and are
now 10m rigs. The prices should be
right and, as long as we insist on
talking only to amateurs, we'll have a
benefit.

Ten meters can use all the activity
we can muster, so these low-cost AM
transceivers are a good deal. With
them converted to exactly 2 MHz
above the CB band, the low-powered
signals will be starting at 28.965 MHz
and going up to around 29.255. This
is well above the sideband part of the
band and the DX portion, so there
should be little interference from the

Continued on page 161



.+« pacesetter in amateur radio

The AT-200 features a seven position rotary
switch that selects 1 of 3 antennas and
connects it through the antenna tuner circuit
or directly to the transceiver. The 7th posi-
tion allows you to connect a dummy load
directly to your transceiver for tune up and
testing. Two of the antenna inputs are fitted
with S0O-239 type coax connectors. A third
input allows for easy hook up of a wire
antenna with an inpedance of 10 to 500
ohms. The AT-200 may be used on all HF
amateur bands from 160 to 10 meters. It's

Here's a new and versatile accessory from handsomely styled to match the TS-820S5
and TS-520S Series (and TS-820 and TS-

Kenwood that belongs in avm:v'stntion. The B20), but can also be used with any HF
AT-200 is an antenna tuner, but it's also much (ransceiver or transmitter with less than
more. It's an antenna switch, an SWR bridge 200 watts output.

and an in-line wattmeter. The AT-200 reduces Frequency Coverage: Amateur bands 1.8 to 30 MHz+
Input Impedance: 10 to 500 Ohms * Maximum Power

the clutter and increases the ﬂpﬂrﬂtinﬂ Capability: 200 watts « Insertion Loss: 0.5db * Power

> 2 : Meter: 20 watt/ 200 watt full scale * SWR Meater mea-
BﬂICIEHCY of your station. .. and at a sures up to 10:1 « Dimensions 6-1/2" Wx 7-3/8" D x 6-

surprisingly moderate price. 9/16"H « Weight: 6.2 Ibs.
AT-E JO = TS-820S
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Sl I|J :
- i
-

| HIATEN BTN

The TS-B20S. .. still the Pacesetter. It has proven
itself to be the performer we promised, proven itself
through thousands of hours of operating time,
worldwide and under the most difficult conditions
Unique features, superb specifications and top
quality construction . . . all halimarks of Kenwood
amateur products are eminently displayed in the
TS-820S. But then, you've probably heard all that
on the air by now.

The MC-50 dynamic microphone has been
designed expressly for amateur radio operation
a5 8 splendid addition 10 any Kenwood shack.
Complete with PTT and LOCK switches, and a
microphone plug for instant hook-up 1o any
Kenwood rig. Easily switched for high or low
impedance. (600 or 50k ohm)

Trio-Kenwood Communications Inc.
1111 W. Walnut, Compton, CA 90220.
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BEATING THE DRUM FOR 10

| read W2NSD/1's editorial in 73
(Oct. 1977), in which he said he had
served aboard the submarine USS
Drum. | want 1o be sure that he
knows that we have the Drum here in
Alabama. It, along with the battleship
USS Alabama, is visited by many
tourists each day. The ships lie in
Maobile Bay, just east of Mobile. | felt
that he knew this, but he did not
imdicate it in his editorial.

| am a new ham of just 14 months,
and | enjoy your magazines very
much. | especially enjoy the technical
amateur radio articles, the editonal,
and the letters to the editor. | also
enjoy the ham-related human interest
stories.

| am in favor of 10 meter AM
operation on 28.965-29.255 as stated
in the letter from WBLSS. | have
acquired an old Johnson Messenger
Two and am waiting to see where
everyone is going on 10 AM before
buying $110 worth of crystals. | will
not, however, install crystals which
will interfere with frequencies now in
use by SSB, as | am a 10-10 net
member and intend to stay on 10

th:at

meters SSB.

G Pl o

S. K. Hillman WA4TYH
E. Brewton AL

Yes, the Drum crew holds a reunion
every year on the old boat. It’s fun to
go aboard and remember the inter-
esting times we had on her . . . over 30
years ago. The two MHz higher plan
for converting CB to the ham 10m
band seems to be winning out, so let’s
modestly call that the "73 Plan.”
Standard Communications s now
making a conversion of their great
Horizon 29 for this band ... as Is
Bristol Electronics. Who knows, we
may end up with tens of thousands of
10m mobile hams. | would suggest
that we plan on channel 1 as a calling
channel . .. 28.965 MHz. This system
is good because it puts the low-
powered C8 rigs above the hurly-burly
of 10m DXing in the 28.5 to 28.9
MHz part of the band . .. and still it
avoids the satellite part of the band,
too, up around 29.4. — Wayne.

ANOTHER ORGANIZATION?

For over a year now, | have read

=

o
O

[ = .:. '.-l-

editorials by you criticizing the
ARRL, the FCC, and probably others
| cannot recall. | have also read, with a
great deal of interest, your comments
on various aspects of amateur radio
regulation.

Sometimes | wonder if anyone will
find a way to solve some of the
problems. Perhaps you could find a
way 1o exercise your leadership even
more, To a relative newcomer to
amateur radio, such as myself, the
uproar seems both confusing and use-
less — a lot of discussion but no real
solutions. Many of your ideas seem
valid, but what good are ideas if they
are not implemented?

| am a member of the ARRL and
am active in teaching Novice classes.
To be honest, what alternative is
there? No other large organization
represents hams, and when the ARRL
tries to do something, they are
whipped down. (Witness Dick
Cowan's complaint to the FCC regard-
ing the “‘code of ethics,” and the
communications attorneys service pro-
posed lawsuit.) It seems almost impos-
sible 1o get anything done. You say
that the ARRL is only a publisher (a
competitor, no less!), but aren’t they
attempting to become more? Is there

something wrong with frying to repre-
sent amateurs? (Possibly unsuccess-

fully?)
Perhaps you should start another

organization.

That's OK, and many, including
myself, would probably join if it
would help.

Perhaps you could organize a lobby
1o get some teeth into the law and the
enforcement machinery (nonexistent
except to punish amateurs; apparently

The crew of the USS Drum at their 1977 reunion. W2NSD/1 is at far right, second row. (Photo by Dave Hamby.)

everyone else does what he wants, or
50 it seems).

Personally, | just wish someone
would do something. If | had time and
money, | would try to do something
myself. It is extremely frustrating to
work for that hard-to-earn ticket in
order to be able to use a band, and
then find illegal CBers (or whatever
they're called) using that band with
impunity — and manufacturers selling
them the gear with which to do it.

For my part, | do not understand
why the manufacturers have to be
under a code of ethics. If | made or
sold ham equipment and needed to
make a buck more, | don’t think |
would feel right about selling 1o unli-
censed operators. |f the business is
that marginal, then they should get
out of it or, better yet, diversify into
the CB radio business and try to
persuade CBers to get ham tickets.
Perhaps | just don't understand greed.

The entire matter is upsetting and
leaves one with a feeling of hopeless-
ness. | am probably missing some
points because | am only a newcomer
(licensed about 1% years) to amateur
radio, but perhaps if | express my
feelings, my naivete will be over-
looked and someone will find a way
to do something!

Jim Clark NSRO
Houston TX

Oddly enough, Jim, the more you
know about the situation, the more
upset you are. My own problems are
much the same as yours . .. a lack of
time and money. | did, a few years
ago, organize a lobby for amateur
radio, but | found that | was unable to
outspend the League to keep this
going. The League appears to be will-
ing to spend any amount necessary (o
put down any possible second group
that might get started . . . they've got
over 81 million available ... just in
case you ever wondered for a minute
why there is one and only one na-
tional ham organization. — Wayne.

on the

A couple of comments
practice tapes.

| picked up a 14 wpm tape a few
months ago when | decided to get my
license back and equip myself to use
the autopatches. It's been a real help
in  recovering my rusty reflexes,
though | still confuse B with 6,
especially when my attention wanders
or | start copying a couple of letters
behind.

At any rate, at about the time | got
s0 | could copy the tape pretty near
solid (except for those pesky Bs and
Bs), | took another pass through the
study material and the rules as a last
review before going in for the Ad-
vanced. On the spur of the moment, |
decided to take a look at the Extra
material as well. Hmmm. Not really all
that rough. Hmmm. So the next time
| was in Tufts Radio, | got a 21 wpm
cassette and started it just to see how
hard it was. | was very surprised
(make that astonished) to find that |

Continued on page 175



...a new STANDARD of PERFORMANCE!
Introducing Standard’s new

C-6500

General Coverage Communications Receiver!

¥ 0
WL LM
ILL ATTENUATOR

Behind that pretty face is Standard’s exciting new C-6500 general coverage communications
receiver. Covering 500 kilohertz to 30 megahertz it offers outstanding sensitivity plus rock-like
stability due to a synthesized drift cancelling circuit design. The result is pleasurable, easy to tune
USB, LSB, CW and AM operation. Two separate detectors, product and diode help make this
possible. Dial accuracy Is better than 5 kHz direct readout which is sufficient to locate and tune in
stations. Wide and narrow filters are provided for AM, SSB and CW. Portable? Yes, it operates
from AC mains or internal flashlight cells, and you can operate it from your automobile battery.
Automatic switchover to battery operation occurs if there is an AC power line failure. Built-in
antenna, provisions for external antenna plus muting jack for use with a transmitter combine to
make this receiver the top of its price class. Price? Just $349! See it at your dealer now or write us
for a complete spec sheet.

Standard

Communications

Standard Communications Corp.
P.O. Box 92151
Los Angeles, CA 90009

S18




Corrections

14 50

Regarding "ASCI| To Baudot Con-
verter,”' 73 Magazine, February, 1976:
Tables 1 through 3 are listings of the
PROM programs for the U4, US, and
U8 PROMs (respectively) used in the
ABC-1 article. 82523 PROMs may be
used instead of the specified 8223,
However, the B2523 may be pro-

turers’ data sheets.

ED|I no longer supplies PCBs or
programmed PROMs for this unit,
and no other source for boards is
known at this time. Vectorboards and
wire-wrap techniques provide a good
alternate method of construction for
the ABC-1.

grammed with a slightly higher pro- Cole Ellsworth WEOXP
gramming voltage. See the manufac- Garden Grove CA
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After reading my article, "“Tite
Your Pix With A Micro,” in the
October, 1977, 73 Magazine, | noted
that | failed to include an impertant
point. The character dot spacing is
controlled by a delay constant. The
constant may have to be modified for
50 Hz (Europe) operation or with
different 6800 systems. The constant
is: Location 1B30 = 50 Hex.

Clay Abrams KGAEP
San Jose CA

Please note two corrections to our
article, "Receive CW With A KIM"
(November, 1977). First, in Table 1,
the 7-segment code for the character 9
should be E7. And second, page 104,
column 2, line 42, should read: “'press
‘G’. Hold the hand key"'.

Bob Shattuck WB3GCP
Gillett PA

Bill Schmidt WB8vVaD
Miamisburg OH

One correction for my “FCC Math"™
(November, 1977). On page 21, in the

Ham Help

middie of the second paragraph from
the bottom of column 4, the sentence
that begins “If you're not quite sure
how . .. " should read: “If you're not
quite sure how we got rid of those last
3 zeros at the end of each number, go
ahead and divide with the zeros left in
and you'll find you get the same
answer as you would without those
zeros. This kind of simplification al-
ways works providing you drop the
John F. Leahy WBGCKN

Gonzales CA

Re my article in the November,
1877, issue ("Track OSCAR With
Your SR-52 — requires the PC 100
option™):

The title is misleading. The PC 100
option is most convenient, but the
“bare bones” SR-52 can use the pro-
gram easily.

And on page 60, column 4, line 42,
703.77.07 should be 70377.07.

Art Burke WEUIX
San Diego CA

Our wvolunteer ambulance service
needs information on where to obtain
surplus commercial FM equipment.
Any help would be greatly appre-
ciated.

Cantral County Ambulance Service
c/o Don Mock

222 Wilson Ave.

Clarion PA 16214

Helpl I'm going for my MNovice
exam in 3 weeks. The 73 code tapes
have solved my code problems, and
I've got the theory licked, but other
complications have arisen. |'m trying

to set up my station (a Hammarlund
HQ-170 and a Hallicrafters HT-37),
but somehow the owner's manual has
gotten “mislaid.” If some heipful
person could send me an HT-37
manual (or a copy), | would be
forever grateful. |I'll be glad to pay any
reasonable expense, so feel free 1o
send it C.0.D. if you want. | need the
information to set up my T-R hook-
up.
Michael D. Ward
3653 Lora St.
Ft. Myers FL 33901
(813) 694-6665



RTTY Loop

Marc I, Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

Perhaps if your interest in this
series has been more than academic,
by now you have a TTY machine in a
working local loop. You may even
have a TU under construction or on
line. Hopefully, your appetite is now
thoroughly whetted and you want to
get on RTTY. With the discussion of
transmitting techniques this month, |
hope to get at least some of you on
the air.

Let’s step back for a few seconds to
review. There are presently two
methods currently in use to transmit
amateur RTTY: Frequency Shift Key-
ing (FSK) and Audio Frequency Shift
Keying (AFSK). | will try to discuss
these separately, only slightly inter-
digitatad.

Remember that FSK involves
changing the frequency of what is
essentially a CW signal in step with the
marks and spaces of a TTY signal. The
convention presently observed on
most amateur circuits is to shift the
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frequency downward for the space. In
order to etch this into our minds, the
following memory jog has arisen:
LSMFT = LOW SPACE MEANS FINE
TELETYPE. If there is anyone among
you to whom “LSMFT" is a totally
foreign string of letters, you are free
to devise your own acronym. Thus,
we will regard the frequency of an
FSK signal as the mark frequency.
The space frequency will be lower
than the mark, the difference between
them being the freguency shift. By
law, the frequency shift must be less
than 900 Hz. As a practical matter,
hams long ago chose B50 Hz shift as a
“standard.” Over the last several
years, so-called “narrow” shift, 170
Hz, has risen in popularity, and is
rapidly replacing the old “standard.”

In many respects, AFSK is analo-
gous to FSK. Here, an audic tone is
set at a mark freguency, and is shifted
for space. Of course, AFSK is not a
legal mode on the HF bands, but, as
discussed a few months ago, it reigns
supreme in the VHF spectrum. Inter-
estingly, because of the evolution of
AFSK techniques from FSK, shift
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Fig. 1. Shift-pot circuit.
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Fig. 3. AFSK generator.

convention s reversed from FSK.
Here, the space is higher in frequency
than the mark. Also, because no clear
advantage arises from using narrow
shift AFSK, 850 Hz shift AFSK is still
rather common, with 2125 Hz mark
and 2875 Hz space used most often.
Now let’s look at some circuits.

The frequency-determining circuits
of most HF transmitters use an L-C
network in the vfo. The most direct
means of shifting the rf oscillator
frequency is by changing, in small
increments, the capacitance in the L-C
network. With this in mind, the vener-
able shift-pot circuit evolved. A diode
switch is used to connect or isolate a
small capacitor in parallel with the
main tuning one. By keeping the
diode reverse biased, the keyboard is
used to short forward current to
ground during mark. Capacitance s
added during spece, giving a low
space, high mark (LSMFT, remem-
ber?). Originally, the diode was a
tube, such as the BALS, but, as the
state of the art progressed, the TN34
became a household word. The most
popular version of the shift-pot circuit
is shown in Fig. 1. The regulated
voitage is normally available in any
tube-type vfo, and the entire circuit is
easily constructed on a small terminal
strip. For a detailed discussion of the
shift-pot circuit, see the May, 1965,
issue of OST.

If a pure sine wave of a given audio
frequency is transmitted on single
sideband, the resultant rf output will
be a CW signal, below or above the
suppressed carrier, depending on
whether the transmitter is producing
lower or upper sideband, respectively.
The difference frequency between the
suppressed carrier and the CW signal
will be the frequency of the original
audio tone and, if a pure sine wave
was used, there will be no spurious
emissions. By extension, then, if a
good quality AFSK generator is fed

into an SSB transmitter, the output
would be FSKI! Since AFSK conven-
tion dictates low mark, use of lower
sideband would produce normal, low
space, FSK. If you are contemplating
using this technique, however, remem-
ber that the transmitter must be
scrupulously “clean’” and free of car-
rier or unwanted sideband — and that
the AFSK generator must produce
pure sine waves without harmonics or
Jiglltchﬁii

Several modern transmitters lend
themselves to FSK by relatively sim-
ple routes. Although the SB-303/401
combination by Heathkit sports a
“RTTY" position on the function
switch, this is not practical, as trans-
mission and reception will be on
different frequencies. A better way to
use the Heathkit on FSK was covered
in my article in the August, 1976, 73.
The circuit is also reprinted in 73's
New RTTY Handbook, and is shown
here in Fig. 2, if you missed it
WBBDMC shows how to adapt the
shift pot to the Drake T4X-B, and
WGE0JF does the same for the Yaesu
FT-101, both in the special “"RTTY
Edition™ of 73 (September, 1977).

For those of you looking to get on
AFSK, such as on two meters, suitable
generators are simple and inexpensive.
The requirement for pure sine wave
emission is not as strict, and Fig. 3
diagrams a practical starting point.
Originally published in 73, January,
1972 (""AFSK Revisited,” by
WAS3AJR), this circuit and article have
also been reprinted in the New RTTY
Handbook.

Next month, |I'll go over some
on-the-air procedures and answer
questions. For those of you who have
asked, | normally have a printer on
the 80 meter WIAW bulletin fre-
quency, 3623.2 kHz mark, 170 Hz
shift, on autostart 24 hours a day. If |
am home, I'll be delighted to QSO.

AMSALT_

Ross W. Forbes WBBGFJ is now
serving as AMSAT QSL Manager for
OSCAR cards in the United States. US
users should send several #10
(business-size) SASEs with their call-
sign, in large letters, in the upper
left-hand corner. One callsign per
SASE, please. Each SASE should have
only one ounce of first class postage
affixed, and will be mailed when full.
Outgoing DX OSCAR QSLs will be
forwarded at a rate of 6¢ per card, or

20 cards for $1.00. Domestic OSCAR
QSLs will be sorted and processed
through the AMSAT-OSCAR QSL
Bureau. Domestic OSCAR (QSLs can
be sent in bulk. For more detailed
information concerning the AMSAT-
OSCAR QSL Bureau, drop a note,
with an SASE enclosed for the reply,
to WBGGFJ, PO Box 1, Los Altos CA
84022, or call (916)-673-7677 (week-
days) or (916)-742-0572 (evenings/
weekends).

Tracking

the Hamburglar

STOLEN: Heath HW-2036 2 meter
transceiver. SS No. etched on back.
Contact Bobby Sorrow WA4GBM,
130 Sunset Dr., Athens GA 30606,
(404) 548-6691, or the Athens police,
(404) 543-1431.

RIPPED OFF: Atlas 350XL with
DDG-XL digital dial, s/n 877025, and
ac power supply for the Atlas, s/n
B77104 DS. Taken on October 1,
1977. Jay A. Leonard WETSM, Rt. 1
Box 32A, Pottsville AR 72858,

1



New Products

YAESU FT-901
DIGITAL TRANSCEIVER

Yaesu Electronics Corporation has
revealed the newest addition to its
extensive line of amateur radio equip-
ment, the FT-001 Digital 200 Watt
input transceiver with plug-in circuit
boards.

The FT-901D covers the amateur
bands of 160 through 10 meters, with
provision for any new amateur bands
that may occur as a result of the
upcoming World Administrative Radio
Committee’s meeting in 1979.

Frequency readout to six places is
accomplished by large red-colored
LEDs, supplemented with a conven
tional analog dial. A unique feature is
the built-in “memory,” which allows
split frequency operation without an
external vfo. An optional memory
unit expander allows many more
specific frequencies to be stored and
recalled at the operator's command.

A controllable i-f passband allows

the operator to adjust i-f width from
100 Hz 1o 2.4 kHz, continuously. The

famed Yaesu rejection tuning is also
featured in the FT-901 series, as are
sturdy 61468 finals, using an unusual
rf negative feedback system to im-
prove linearity. Yaesu Electronics
Corporation, 15954 Downey Ave.,
Box 4898, Paramount CA 890723
(213)-6334007.

NEW MULTIFREQUENCY
TONE ENCODER/DECODER

American Microsignal Corporation
is offering its newest single- or multi-
frequency subaudible tone encoder/
decoder, model 592.

The unit is available in three con-
figurations — the 592B for direct
retrofit in Motorola Motrac, Mocom,
and Micor radios, the 592D for
General Electric Master Pro, Execu-
tive, and Royal radios, and the 592F
for use in RCA solid state radios.

The AMC unit is completely com-
patible with all of these Motorola,
General Electric, and RCA subaudible
tone systems and is available in either

standard or special frequencies, from
20.0 Hz to 250.0 Hz. Provision has
been made to accommodate up to six
tone frequencies, which may be
electronically switched if required.
The unit also has the capability of
automatic revert for common encode
or commaon decode configuration. The
multifrequency circuitry can be pro-
vided from the factory or added in the
field. Complete step-by-step instruc-
tions are provided in a comprehensive
installation and service manual,

Applications engineering assistance
is available from the AMC customer
service department. For more in
formation, contact American Micro-
signal Corporation, 8431 Monroe
Awe., Stanton CA 90680, or call (714)
761-1222.

PROM PROGRAMMER

Oliver Audio Engineering now has a
new low-cost series of piggyback
PROM programmers. For example,
the PP-2708/16 PROM programmer
plugs directly into any 2708 or
TMS-2716 memory socket. The
PROM to be programmed is placed in
the zero-insertion force socket, and
the data is dumped over the 8 lower
address lines, using OAE's proprietary
interface technigue (pats. pending).
No additional power supplies are re-
quired, and all timing and control
sequences are handled by the pro-
grammer. Because of this simple inter-
facing technique, only a short soft-
ware routine is required to give you
the power of even the most expensive
programmers. In addition, multiple
programmers may be connected in
parallel for gang programming.

Each unit comes complete with a
dc-to-dc switching regulator, 10-turn
cermet trimmers for precise voltage
and pulse-width alignment, and a zero-
insertion force socket. The unit is
packaged in a handsome black
anodized aluminum case for tabletop
operation. A 5-foot flat-ribbon cable
interconnects the programmer with
the read-only PROM socket via a

The Yaesu FT-901D transceiver.
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24-pin plug.

The kit price is $249.00. Assem-
bled, tested, and aligned, it's $295.00.
{For a limited time, OAE is shipping
the assembled, tested, and aligned unit
for the kit pricel) Ofiver Audio Engy-
neering, Inc., 676 West Wilson
Avenue, Glendale CA 91203.

ALL-GOLD METALLIZATION
PRODUCES RUGGED VHF
POWER TRANSISTORS

Dissimilar metal interfaces, which
can impair the reliability of military-
grade rf power transistors, are elim-
inated in Motorola’s new
MRF314-317 series of VHF devices.
Gold chip metallization, gold wire-
bonds, and gold-plated package inter-
faces produce ruggedness suitable for
new, wideband, multimode VHF
systems. The 28volt, 30-10-100-Watt
series offers gains from 9 to 10 dB
guaranteed at 150 MHz, and is char-
acterized from 30 to 200 MHz., Rug
gedness is assured by 100% testing to
withstand a load vswr of 30:1 at rated
output power.

The 30-Watt MRF314 and
MRF314A, in stripline opposed
emitter packaging, are priced at

$11.00 in 100-piece lots. The simi
larly-packaged MRF315 and
MRF315A, rated at 45 Watts, are
100-piece-priced at $16.50.
Higher-power types, in the “"Con-

trolled Q" power package, are the
B80-Watt MRF316 and 100-Watt
MRF317, at respective 100-piece

prices of $34.50 and $39.50. The
series is now available from factory
and distributor stock. Motorola Semi-
conductor Products, Inc., PO Box
20912, Phoenix AZ 85036,
(602)-244-6900,

NEW DENTRON JR. MONITORTM
ANTENNA TUNER

With power handling capability of
300 Watts through balanced, coax,
and random-wire-fed antennas,
DenTron's newest tuner also inciudes
a relative-power output meter and
mobile mounting bracket. The Jr.
MonitorTM  measures a mere 5%
inches wide by 2% inches high by 6
inches deep and is ideal for portable,
mobile, or fixed operation. DenTron's

S —————————————————————————————————————

latest is also ideal for SWLs. Designed
to handle virtually any transceiver or
receiver-transmitter combination, the
Jr. Monitor™ is priced at $79.50.
DenTron Radio Company, 2100
Enterprise Parkway, Twinsburg OH
44087, (216)-425-3173.

NEW HAMTRONICS CATALOG

Hamtronics, Inc., announces publi-
cation of a new expanded 1978
catalog crammed with goodies for
VHF/UHF and OSCAR enthusiasts.
The 40-page catalog features a new
line of VHF and UHF receiver con-
verters, new VHF and UHF FM re-
ceiver kits, receiver preamps, FM
transmitter kits, power amplifiers for
VHF and UHF, test-probe kits, power
supplies, tone pads and tone-encoder
microphones, antennas, and many
more items of interest to the active
ham! For your copy of the new 4 x
oi-inch catalog, send a self-ad-
dressed stamped envelope to Ham-
tronics, [Inc., 182 Belmont Rd,
Rochester NY 14612,

HAM COMPUTER PROCESSES
MORSE AND BAUDOT

A complete computerized Morse
and Baudot operating system for the
amateur radio operator was released
recently by Curtis Electro Devices,
Inc. Called the System 4000, the
instrument will receive, decode, and
print via CRT Morse code (10-100
wpm) or five-level Baudot TTY code
(60-100 wpm). It also serves as a
keyboard or paddle keyer, with CRT
display of the transmitted text. The
Morse keyboard provides a 500-key
buffer, eight programmable-message
memories, and two fixed-message
memories (CQ and 1D). The message
memories are also available in the
paddle-keyer mode. Code speeds are
adjustable in one-wpm increments
from 10899 wpm. Morse reception
incorporates automatic speed track-
ing, adjustable presets for nonstandard
spacing, and active bandpass filters
and shapers for the audio input.

In the Baudot mode, the keyboard
buffer is 256 keys long. Eight pro-
grammable-message memories and
three fixed-message memories (CQ,
|ID, and Quick Brown Fox) are avail-

JR. MONITOR

DenTron’s Jr. MonitorTM antenna tuner.



Curtis Electro Devices” TI-100 interface box.

able, along with CW identification.
Other operating conveniences, such as
LTRS fill, start-up diddle, automatic
carriage return and line feed, are
included to make a smoothly-
operating Baudot terminal.

The System 4000 is designed to be
added onto the popular Processor
Technology Corporation’s SOL-20
Terminal Computer. It can also be
adapted to any S-100 bus 8080 hobby
computer by simply adding /O
patches to the user's video driver and
console keyboard. No user memory is

required.

The Systermn 4000 consists of three
parts.

The heart of the system is an S-100
bus plug-in card carrying the operating
program in seven 8K EPROMs, 1K of
RAM, the Baudot serial interface,
parallel interface for station controls,
and an audio processor for CW recep-
tion. This card, called the HAM S-100,
is a stand-alone system, except for the

station interface circuitry.

This interface circuitry is available
in 8 unit called the TI-100, which
contains relays for the transmitter
PTT and keyline plus a standard 60
mA 175 V Baudot receiver and driver.
In addition, 2 monitor sidetone ampli-
fier and speaker are provided together
with volume control, paddie-key jack,
and a high-low baud rate switch.

The last item, called the “RFI kit,"”
consists of a one-piece special steel
cover for the SOL-20 and interface
electrical filters for incoming and out-
going RF| suppression.

Conversion of a SOL-20 computer
to the System 4000 requires the three
items described here and can be
accomplished in about thirty minutes.

Computer operation remains un-
affected.
Price for the HAM S-100 is

$699.95; the TI-100 is $149.95; and
the RFI kit is $99.95. Delivery is from
stock directly from the manufacturer.
(The SOL-20 currently is priced at

Curtis Electro Devices” HAM 5-100.

Curtis Electro Devices” RF/ kit.

£1100.00 in kit form, $1,500.00 built
and tested, and is available from most
computer stores.) For further details,

write Curtis Electro Devices, Inc., Box
4090, Mountain View CA 94040, or
call (415) 964-3136.

Ham Help

| am a retired broadcast engineer
who would like to meet active hams,
on the air, who are interested in the
historical processes of photography
such as carbro, oil, bromoil, etc., for
the purpose of exchanging data on the
air with the hope of working together
to preserve the knowledge of these
beautiful processes for future genera-
tions of ham-photographers. | work all
bands, 2 through 160 meters, AM or
SSB. For sked info please contact me.

Tracy Diers W20QK
58-14-84th Street
Elmhurst NY 11373

| am trying to obtain the schematic

and service manual for a Hammarlund
SP-600 receiver.

John A. Poplawski WB2GFR/5

PO Box 1708

Killeen TX 76541

| would like to find out if anyone
has any open wire insulators. | am not
able o get any here, and would
appreciate any help along this line.
The insulators should have a spacing
of %" for 300 Ohms. | would like to
get as many as possible for future use.

Norm Gorcey VE3FRO
1017 Haslam St.
Scarborough, Ontario
Canada

| am in need of the schematic for a
Bogen Pagemaster receiver, model
TR54A (models TR54B & TR54C will
also work). These are “pocket pager”
units which operate in the 35 MHz
range, using a four-reed assembly. |
will gladly pay for a photocopy.

Robert L. Leftwich WA4MVA
1926 Langdon Road, SW
Roanoke VA 24015

REGULATED POWER SUPPLY

* Fully regulated, dual protected, 13.8 volts
¢ |lluminated on/off switch
* Hammertone metal case
37 Amp (30 Amp continuous
3 min. on/ 1 min. off) ......... $99.95
20 Amp (16 amp. cont.) ..... $64.95
6 Amp (4 amp. cont.) ...... $39.95

TIMES CABLE

RG-8U - 100' multiples
RG-213U - (Non-contaminating jacket)

-100" multiples

22¢/1t.

2" Aluminum Jacketed hardline - 75 ohm.
1000' rolls only
PL259 connectors

or 100/45¢ ea. POSTPAID

25/50¢ ea.

UNIVERSAL TOWERS

SUPER DISCOUNTS —
S.A.S.E. for brochure and prices!

Send S.A.S.E. for additional information. include ship-
ping charges with check or money order. (Ohio

residents add 4% sales tax).

JB

JRS ELECTRONICS
P.O. Box 1893—Cincinnati, Ohio 45201
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Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Atco NJ 08004

A guick note from W1YL at ARRL
headquarters indicates a possible rule
change for the VHF Sweepstakes (n
January, with point values for QS0Os
on higher bands, and also some possi-
ble adjustments to the July Radio-
sport rufes. Watch QST for announce-
ments on rule changes as they become
final.

As yet, very little contest infor-
mation has been received for the 1978
season. Please send all contest and
award Information, including results,
as soon as they are official and ready
for publication. All information
should be addressed directly to my
home QTH. Any material sent via
Peterborough is only delayed while
being forwarded to me.

HUNTING LIONS ON
THE AIR CONTEST
Starts: 1200 GMT,
January 14
Ends: 1200 GMT,
January 15

The contest is sponsored by Lions
International and coordinated by the
Lions Club of Rio de Janeiro
(Arpoador), Brazil. Participation is
open to all licensed radio operators
except members of the contest
committee. The contest will be sepa-
rated into two sections, phone and

CW, with points counting separately
and participation allowed in both
modes, All bands B0 through 10
meters may be used, with each station
being contacted no more than once
per band and mode. When contacts
are made between Lions and Leos, the
name of the Lions Club or Leo Club
contacted should be noted in the log.
Confirmation of contacts will be made
by log comparisons.

SCORING:

Q50s within the same continent
count 1 point each; between different
continents, 3 points. Bonus points: 1
extra point for a QSO with member of
a Lions or Leo Club and 5 extra
points for a QSO with a member of
the Rio de Janeiro (Arpoador) Lions
Club. Contacts between members of
the Arpoador Club will not count any
bonus points.

ENTRIES AND AWARDS:

Lions International will present
first, second, and third place awards in
two categories — phone and CW. The
first place winner in each category will
receive a trophy, the second a medal-
lion, and the third a plague. The Lions
Club of Rio de Janeiro will award
additional vermillion award medal-
lions to the fourth through tenth
place winners. Each participant
making more than 20 points will
receive a special QSL from the Lions

Jan 1 ARRL Straight Key Night
Jan 7-9 ARRL CD Party — Phone
Jan 14-16 Hunting Lions On the Air
Jan 21-22 ARRL VHF Sweepstakes
ARRL CD Party — CW
Jan 27-29 CQ Worldwide 160 Contest — CW
Jan 28-29 French Contest — CW
ARRL Simulated Emergency Test
Feb 4-5 ARRL DX Contest — Phone
Feb 412 ARRL Novice Roundup
Feb 11-12 10-10 International Net Winter QSO Party
Feb 18-19 ARRL DX Contest - CW
Feb 25-26 French Contest — Phone
Mar 4-5 ARRL DX Contast — Phone
Mar 18-19 ARRL DX Contest — CW
Apr 1.3 QRP QSO Party
Apr 8-9 ARRL CD Party (Open) — CW
Apr 15-16 ARRL CD Party (Open) — Phone
June 34 IARS/CHC/FHC/HTH QSO Party
June 10-11 ARRL VHF QSO Party
June 24-25 ARRL Field Day
REF TEN Day
July 4 ARRL Straight Key Night
July 8-9 IARU Radiosport Competition
Sept 9-10 ARRL VHF QSO Party
Oct 14-16 ARRL CD Party — CW
Oct 21-22 ARRL CD Party — Phone
Nov 4-5 ARRL Sweepstakes — CW
Nov 18-19 ARRL Sweepstakes — Phone
REF TEN Day
Dec 2-3 ARRL 160 Mster Contest
Dec 9-10 ARRL 10 Meter Contast

NT|

L

Club of Rio de Janeiro. Logs should
be sent to the contest committee no
|ater than 30 days after the contest:
Lions Club of Rio de Janeiro
(Arpoador), Rua Souza Liman. 310 =
Apt. 802, Rio de Jeneiro 20.000,
ZC-37 Brazil.

ARRL VHF SWEEPSTAKES
Starts: 1400 your local time,
Saturday, January 21
Ends: 2400 your local time,
Sunday, January 22

Complete rules for the 30th VHF
Sweepstakes can be found In the
December issue of QST; please check
for new scoring this year, Briefly, the
rules are as follows:

All amateurs operating on or above
50 MHz are invited to participate.
Contacts between stations in different
time zones can be counted only when
the contest period is in progress in
both zones. Foreign stations may only
work stations in ARRL sections.
Crossband work and retransmitted
signals (repeaters) are not allowed.
Contacts with aircraft mobiles cannot
count for section multipliers. Official
logs may be obtained from the ARRL.
Send contest logs and summary sheet
to: ARRL, 225 Main Street,
Newington CT 086111.

CQ WW DX 160 CONTEST
Starts: 2200 GMT Friday,
January 27
Ends: 1600 GMT Sunday,
January 29

Sponsored by CQ Magazine, this is
a CW-only contest with no crossmode

contacts allowed.
EXCHANGE:
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RST plus three-digit QSO number
and state or province; DX should send
RST and QSO number only.
SCORING:

W/VE/NO score 2 points per QSO
with other W/VE/VO stations, 10
points per DX contact. All other
countries score 2 points per QSO with
stations in same country, 5 points in
other countriess 10 points with
W/VE/VO. Multipliers for all stations
are number of states, VE provinces,
and DX countries worked. Final score
is total QSO points times sum of
multipliers.

ENTRIES & AWARDS:

Violation of rules, regulations, etc.,
may be deemed sufficient cause for
disqualification. Certificates to top
scorers in each state, VE province, and
DX country. Log sheets may be ob-
tained from CQ by sending a large
SASE. Mail entries and log requests
to: CQ 160 Contest, 14 Vanderventer
Ave., Port Washington NY 110580,

Note: please check CO Magazine
for any last minute rule changes!

FRENCH CONTEST
Cw
Starts: 0000 GMT,
January 28
Ends: 2400 GMT,
January 29
Phone
Starts: 0000 GMT,
February 25
Ends: 2400 GMT,
February 26
All contacts must be made on 160
meters CW (or 1,826 MHz for F
stations)., All entries must be single
operator.
EXCHANGE:

ULTS

RESULTS OF THE 1977 MICHIGAN QSO PARTY

WABMOA Calhoun county 66,160 points
‘WABWWM Leelanau 65,760
WePBO Macomb _ 54,960
wBsIoT Saginaw (multi-op) 32,376
WDSDRF Oakland 32,120
WABCZH Washtenaw 28,672
WBGLC St. Clair 18,480
| K8DAC Saginaw (multi-op) 16,244
WBYL Lenawee 10,505
wsaGP Hillsdale 5,633
wDsDav/s Osceola 5,690
WBBNSF Berrien 3,960
WABCZH/8 Wayne 1,920
KBCJF Saginaw 1,700
WBVSK/m8 (6 counties) 1,020
wessuQ Wayne (QRP) 230
WBBFEZ Genesee (VHF) 1,102

The Club trophy went to the L°Anse Creuse ARC, which had 139 547
points. The top out-of-state scorer was WA4KKP in VA with 4,814 points;

second place went to WEKLB in TX with 2,884 points; and third place
l went to WBKSB/3 in MD with 2,236 points.
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RS(T) and QSO number.
SCORING:

Score 3 points for each F or over-
seas French department or territory
contacted in your own continent (10
points if in another continent). Multi-
pliers are each F department (956) and
FFA (DA), each DOM (FG, FM, FY,
FR), each TOM (FB8W, FB8X, FBBY,
FB8Z, FK, FO, FP, FU, FW, FH-
Mayotte Is.), and each other country
of the DXCC list. French stations will
give their department number after
the call. Example: FBZZZ/67 and
FFA will give DA. . ./FFA. Final score
is the sum of the QSO points
times the sum of multipliers. Send
logs only to the REF Traffic Manager,
2, Square Trudaine, 75008 Paris,
France,

FLAMINGO NET

25TH ANNIVERSARY AWARD

Beginning on January 1, 1878, in
celebration of its 25th anniversary,
the Flamingo Net of Miami, Florida,
will be offering a special 25th anniver-
sary seal to be attached to the Fla
mingo Net certificate.

To qualify, a certificate holder is
required to have worked 10 other
certificate holders, exchanging cer-
tificate numbers, callsigns, names, and
locations. A non-certificate holder,
during the anniversary Yyear, may
make contact with 20 certificate

' |
AMERICAN RESULTS OF THE 1977 FRENCH CONTEST

Cw:

WM 20880 120

W10PJ 27 9

WA2EJZ 396 12

W3ARK 6336 66

W3FCI 1425 25

W3EUJ 432 24

WB40GW 36087 208

WA4ZHU 15048 170

WB4FHI 4143 47

K40AQ 3159 39

N4MM 2687 39

WB4WHE 216 9

WBVSK 13884 89

K8CW 10260 76

WABKME 1377 17 |
| K8LUU 3645 47

WBSWTD 810 18

WOOHH 23166 132

WASVOL 5994 65

WOPRY 10662 79

WOBK 1684 33

SSB:

WATWFS 11244 84
F2YS/W2 12069 107
WAZ2E)Z 356 15
LUTBAR/W3 7401 72
W3FCl 4785 39
W3AKD 1485 15
N4MM 17286 87
WA4SHL 9408 70
K4KZP 3276 44
WA4LOF 3207 27
WB40GW 4017 52
WB5MSU 225 5
WASFZQ 1876 59

holders, collecting their certificate
numbers, callsigns, names, and loca-
tions. The non-certificate holder will
receive a certificate affixed with a
25th anniversary seal. During 1978
only, all persons holding Flamingo
Net certificates can exchange certifi-
cate numbers to assist others in ob-
taining the Flamingo Net certificate
and anniversary seal.

All contacts will take place on 10
meters. A $1.00 fee will be charged to
cover the cost of handling. All appli-
cations are to be sent to Walter Dixon
WA4DWN, 820 NE 123rd Street, Miami
FL 33161. This offer will end on
December 31, 1978.

DX DECADE CLUB (DXDC)
AWARD

This award is available to any
amateur who can present confirmed
proof of contact on the 6 meter band
with 10 foreign countries (including
US) from the ARRL country list. All
contacts must have been made on or
after January 1, 1976. The cost of the
award will be $3, payable 1o SMIRK.
Money made from this award will be
used to finance “"‘DXpeditions” and
equipment for use by hams in foreign
countries who would like to operate
on 50 MHz. Additional endorsements
for every b countries over the original
10 are available for $1 each, Send an
SASE for application forms to: J.

YLRL Members:
Christa Elksnat
Vera Klecowsky
Onie Woodward
lone O'Donnell
Phyllis Shanks
Lia Zwack
Ernestine Boerner
Doris Bedford
Patricia Williams
Irma Weber
Jane Willis
Sandi Heyn
Marion Dixon
Eva Karnatz

| - Marilyn Backys

Lovelle Pedersen
Martha Shirley
Anny Schwager
Ella Grindel

Paula Blomen
Margot Semkat
Ursula Burger
Clare Dixon

Renee Chassard

Dr. Greta Hubacher
Berit Nesse

Karin Jensen

Diana Vanderzande

Non-YLRL Members:
Darleen Magen
Juliane Schuhegger
Ursel Weiskirchen
Juliane Schuhegger
Elfi Butterstein

Alice Rudolph

1977 YLRL HOWDY DAYS RESULTS

Score
DJITE 103
WANJYO 61
W1ZEN 51
WAZDMK 22
W2GLB 52
WA2ZNFY 69
WAZ2VIE 37
K4AOH 53
WB4PRM 72
KE6KCI 71
K6RLR 74
WABWZN 62
WATZTLL 19
WABAHU 86
WBOTDR 46
WBOJFF 49
WeZwL 44
DF2SL 61
DJSUAC 34
DJBEK 33
DKSTT 71
DL3LS 25
EITCW 75
FSRC 28
HB9ARC a4
LA3RN an
0Z1AVV 20
VE7DTO 32
Score
WDSFOX 90
DJ1EIC b3
DF2KG B85
DF3RF 17
DF3TE 40
HBO9BIR 23

Chipman WATKYH, DXDC Manager
— SMIRK, 18 Laurel Dr., Medfield
MA 02052,

WAB BRITISH COUNTIES

AWARD
Sponsored by the Worked All
Britain (WAB) Organization, the

award is available in two classes: Class
2 is for any 55 UK counties, Class 1 is
for all the UK counties and Scottish
regions, plus one GC/GJ (Jersey), one
GC/GU (Guernsey, Alderney, or

T-— M- Do, W . _ e e
- Rra
B .

I.'~ IIII

e MRS L - -

& DX DECADE CLUB

THIS CERTIFIES THAT

Sark), and one GD. Contacts with UK
amateurs since May 1, 1974, count.
Mo QSLs are reguired with the appli-
cation — only a certified list showing
date, time (GMT), county of UK
station, RS(T) reports, and callsign of
station worked.

Cost of award and postage world-
wide is $2.00 (USA) or 20 IRCs. Cost
of further claim to upgrade Class 2 to
Ciass 1 is $1.00 or 10 IRCs, Claims to
Alec Brennend G4AVA, 76 Deneley
Avenue, Todmorden Via, Lancashire,
England.
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FCC

FEDERAL COMMUNICATIONS
COMMISSION

[Docket No. 19759; RM-1833; RM-16566; RM-
1747T; RM-1761; RM-1783; RM-1841; POCC
TT-882)

[ 47 CFRPart95 ]

TERMINATION OF PROCEEDING CON-
CERNING CREATION OF A NEW CLASS
OF CITIZENS RADIO SERVICE

AGENCY: Federal Communications
Commission.

ACTION: Termination of Rulemsaking
Proceeding (Memorandum Opinion and
Order in Docket 19758).

SUMMARY: The FPCC is terminating
Docket 19759, In which we had proposed
a new Class “E™ Citizens Radlo Service
in the 220-225 MH: frequency range.
Since the 1573 release of our proposals
the character of personal madic com-
munications has undergone radical
change. We believe any further allocation
of frequencies for personal radio com-
munications should be the subject of a
new rulemaking proceeding.

ADDRESS: FCC, Washington. D.C
20554.

SUPPLEMENTARY INFORMATION:
MEMORANDUM OPINTON AND ORDER
(PROCEEDING TERMINATED)

224 and 225 MHz in the band 220-225
MHz now allocated for shared use by
stations In the Amateur Radlo Service
and Government Radiolocation Stations
for that purpose; Docket 19750, RM-1633,
1650, 1747, 1761, 1793, 1841.

1, In June 19873, the Commission issued
a Notice of Inquiry and Notice of Pro-
posed Rule Making in whieh it proposed
to allocate spectrum in the 220-225 MHz
band for a new Citizens Radio Bervice to
be designated as Class E. This new radio
service was to be similar to the then es-
tablished Class D service, but was to op-
erate under new rules and enforcement
procedures,! The proceeding stemmed
primarily from a petition of the Elec-
tronle Industries Association (EIA).f
The petition stated that there was a
“demonstrated strong, ourrent and
growing need for personal two-way
radio communications for both safety
and convenience of Indlvidual citi-
zens in conducting their daily activites of
both a personal and business nature.”
Support for the petition came from po-
tential manufacturers of Class E equip-
ment and from land mobile users groups,

2. In issuing the June 1873 proposal,
the Commission noted that it had always

¢. Effects on CB operations at 27 MHz
d. The nature and probable impact of
limitations resulting from interagency

of spectrum needed, channeling, power
antennas, receivers, et al

[. Automatic transmitter {dentification
(ATIS).

g. Licensing methodology and record

t The Class D Service has been redesignated
the Citirens Band (CB) Radio Service.

*RAM-1747, filed on Pebruary 5. 1071

"The number of licensess had Increassd
from 40,000 In 1950 to B36 634 In June 18973
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keeping.
h. Continuation vs. elimination of 27
MHz CB operation.

i Confiscation of illegal equipment.

3. Several thousend Comments and Re-
ply Comments were received, A careful
analysis of the comments revealed no
consensus of opinion on any issue. The
largest volume of comments came {rom
amateur service licensees who protested
that the proposed reallocation would, in
effect, be penalizing their service to re-
ward CB violators. Many comments {rom
CB licensees opposed the proposal be-
cause they feared it might result in their
loss of the present 27 MHz allocation.
Although EIA. E. P. Johnson, other man-
ufacturers, NABER, and other land mo-
bile user groups supported the essence of
the Class E proposal, they disagreed
among themselves on what the specific
hchnmtuhtn of the new service should

4. Subsequent to the adoption of the
Class E proposal, the Commission con-
ducted tests which indicated that a per-
sonal radio service operating in the 220-
225 MHz band might generate serious in-
terference to television reception on the
VHPF channels. The Commission does not
vet know how severe this interference
might be, or whether this interference
might be prevented. This has delayed all
further rule making in the docket. In the
meanwhile, a8 number of major changes
have occurred:

a. The number of CB licensees has in-
creased dramatically, to 10,406,828 as of
May 1877. Accompanying this growth
has been a change in the nature of how
the service Is used.

b. In February 1876, the Commission
formed the Personal Radio Planning
Group (PRPG) to conduct a broad-
based, in-house study of personal radio
services. In April 1976, the Commission
solicited the assistance of the industry
and users by establishing the Personal
Use Radio Advisory Committee.

¢, In July 1976, the Commission pro-
vided interim relief from congestion at
27 MHz by increasing the number of au-
thorized CB Radio Service channels from
23 to 40"

d. In April 1977, the PRPG completed
the initial phase of its frequency evalua-
tion study.® The results of this study, to-
gether with other information available
to the Commission leads to the conclu-
sion that other frequencies as well as the
220-225 MHz band should be considered

as a possible location for a personal radio
gservice,

6. As a result of these and other devel-
opments, the comments and reply com-
ménts received on this docket have be-
come obsolete. Further, the Commission
believes that the specific topics set forth
in the June 1873, NOI/NPRM are no
longer adequate to lay the basis for au-
thorization of a personal radio service.
New rule making will have to be framed
with information which has been devel-
oped recently, and which will be de-
veloped in the next few months. Leaving

this docket open may only mislead the
public about the Commission's intention
to fully investigate the future of per-
sonal radio. For these reasons, the Com-
mission has determined to terminate
Docket 19759, and to address the fssue
of new personal radio services in some
future rule making

6. In view of the foregoing, we believe
that the public interest, convenience,
and necessity is best served by termina-
tion of this proceeding. Accordingly, pur-
suant to authority contained in Sections
4il), 303 of the Communications Act of
1634, as amended, it is ordered, that this
procesding s terminated.

FrpERAL COMMUNICATIONS
CoMMISSION,
ViscenTt J. MULLINS,
Secretary.

[Docket No. 21418; FOC T7-T15)
AMATEUR RADIO SERVICE

Into Alleged Improper Issuance of
mmﬁ:ﬂﬁnﬂﬂﬂll;l‘ﬂglmnrﬂu

* Dockst No. 20120, Becond Report and
Order, Adopted July 27, 1876,

iThe repert, entitled Spectrum Alternse
tives for Personal Radio Services was re-
lessed to the public for comment by News
Helease April 35, 1977.

Adopted: October 13, 1977.
Released: October 18, 1877

By the Commission: Chalrman Wiley
not participating: Commissioner White
concurring in the result.

1. The Commission has under con-
sideration information indicating:

(a) That certain applicants and U-
censees in the Amateur Radlo Service
have made payments of cash or other
consideration In connection with issu-
ance of licenses, upgraded licenses, or
call signs for which they were not quali-
fled.

(b) That certain applicants and licens-
ees in the Amateur Radio Service have
received licenses, upgraded licenses, or
call signs for which they were not quali-
fied without any payment.

(¢} That certain applicants and licens-
ees In the Amateur Radio Service have
received call signs in & manner incon-
sistent with the Amateur Radio Service
Rules then in effect.

2. The above-described practices may
be In viclation of law and/or Commis-
sion Rules. Participation in such prac-
tices may raise serious questions re-
garding qualifications to become or to
remain Amateur Radio Service licensees.

3. Therefore, i is ordered, on the Com-
missions own motion, pursuant to Sec-
tions 403 and 409 of the Communications
Act of 1934, as amended, that an inquiry
is hereby instituted to determine whether
applicants or licensees in the Amateur
Radio Service have engaged in the above-
described practices and, if so, the extent
and circumstances of such practices.

4. It iz further ordered, pursuant to
SBection 5id) (1) of the Communications
Act of 1934, as amended, that, for the
purpose of this Inquiry, authority is here-
by delegated to the Chief Administrative
Law Judge of the Commission to require
by subpoena the production of books, pa-
pers, correspondence, memoranda and
other records deemed relevant to the in-
quiry, to administer caths and affirma-
tions, subpoena witnesses, compel their
attendance, take evidence, and to per-
form such other duties in connection
therewith as may be necessary or appro-
priate to the compilation of & complete
record concerning the subject matter of
this inquiry.

5. It is further ordered, That the Chief,
Administrative Law Judge is specifical-
ly muthorized to designate a Presiding
Judge to exerclse the authority con-
ferred by this Order, and to require wit-
nesses to testify and to produce evi-
dence under authority of, and in the
manner provided in, Section 400 of the
Communications Act of 1934, as amend-
ed, when requested to do so by Commis-
slon counsel.

6. I't is further ordered, That the sub-
poena powers delegated by this Order
shall be exerclsed in accordance with
Sections 1.331 through 1.340 of the Com-
mission’'s Rules. Motlons to quash or
lHmit subpoenas shall be directed to the
Preziding Judge in accordance with SBec-
tion 1.334 of the Rules. Applications for
relew of the Presiding Judges rulings on
such motions may be filed with the Com-
mission within ten (10 days) after the
issuance by the Presiding Judge of such
rulings.

7. It is further ordered, That the pro-
visions of Section 1.27 of the Commis-
slons Rules shall apply to the produc-
tion of oral and documentary evidence
under sub:

8. It is further ordered, That, pursuant
to Section 5(d) (1) of the Communica-
tions Act of 1034, as amended, the au-
thority to decide the question of when
the public interest would be served by
holding non-public sesslons in this pro-
ceeding Is hereby delegated to the Presid-
ing Judge.

9. It is further ordered, That upon con-
clusion of the Inquiry ordered herein,
the Presiding Judge shall certify the
record thereof to the Commizsion for
appropriate action.

FroEmal COMMUNICATIONS
CoMMISSION,
Wirriam J. TRicARICO,
Acting Secretary.

{Docket No. 21033; RM-2064; RM-3780)
PART 97—AMATEUR RADIO SERVICE

Simplifying Licensing and Operstion of
Compilex Systems of Stations and Mod-
ifying Repeater Subbands

ACTION: Final rules.

BUMMARY: The FCC s editorially
amending its Amateur Radio Service
Rules to correct several errors and omis-
sions contained In its recent Report and
Order in Docket 21033, 42 FR 52418 (Sep-

tember 30, 1877).
EFFECTIVE DATE: November 7, 18717.

SUPPLEMENTARY INFORMATION:

In the matter of deregulation of Part
97 of the Commission’s rules to simplify

Docket 21033, RM-2664, RM-2780.
Adopted: October 25, 1877.
Released: October 26, 1877.

1. In a Report and Order in Docket
21033 released September 27, 1877, 42 FR
52418 (1977, the Commission substan-
tially revised itz Rules concerning the
licensing and operation of stations in re-
peater operation in the Amateur Service.
In so0 doing, we made & number of errors
and omissions, which were not intended
to become part of the final rules adopted
in this proceeding. We are therefore edl-
torially amending the Amateur Service
regulations, as follows:

a. In Section #7.3(n), we are adding a
second senfence to the definition of con-

b. We are rewording Section 87.61(a)
to elimingte an ambiguity.

c. We are correcting Section 87.67(¢)

d. In Bectlon §7.84(d), we are adding a
line over the letters “DN™ to indicate
Eﬁr telegraphy signal for the f{raction

e. In Section 97.88(a) (2) we are eli-

2. Authority for this action is con-
tained in Sections 4(1), 5(d) and 303 of
the Commumications Act of 1034, aa
amended. Because these amendments
are editorial in character, intended

553, are not applicable.

3. Accordingly, It is ordered that Part
97 of the Commisston's Rules is amended
as set forth below effective November 17,
18717.

(Becs. 4, 5, 303, 48 Btat, as amended, 1060,
1088, 1082 (47 U.B.C. 154, 155, 303).)

FEDERAL COMMUNICATIONS
CoMMISSION,
R. D. LICHTWARDT,
Ezxecutive Director.

Part 07 of Chapter 1 of Title 47 of

the Code of Federal Regulations is
amended, as follows:

1. In § 87.3(n), the definitions of con-
trol and automatic control are amended
to read, as follows:

£ 97.3 Definitions,

{n) Control means technigues used for
accomplishing the immediate operation
of an amateur radio station. Control in-
cludes one or miore of the following:

L] - L L] -

(3) Automatic control means the use
of devices and procedures for control so
that a control operator does not have
to be present at the control point at all
times. (Only rules for automatic con-
trol of stations in repeater operation
have been adopted.)

2. §9761(a) is amended to read, as
follows:

£ 97.61 Auhorized frequencies and
CImiss ks,

(a) The following frequency bands
and associated emissions are avallable
to emateur radio siations for amateur
radio operation, other than repeater op-
eration and auxiliary operation, subject
to the Hmitations of § 97.65 and para-
graph (b) of this section: * * ¢

3.1In § 87.67, paragruph (c) is amended
to read, as follows:

§ 97.67 Maximum authorized power.

- L3 L] L] L]
(¢} Within the limitations of para-

graphs (a) and (b) of this section, the
effective radiated power of an amateur

Continued on page 185



WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

Top of the series, the FT-101E has
everything—RF speech processor, AC
and DC operation, plug-in PC boards for
easy servicing—nothing has been omit-
ted for excellent 160-10 meter perfor-
mance.

FT-101E

| e | - : Just one step down is the FT-101EE
B TAERM SN g an e cormn identical in every respect—nbut less the

-, ®F " ® RF speech processor—an item many
hams can live without, thus saving a few
dollars.

i S e REATT

FT-101EE
$649.00

The FT-101EX is the same basic unit,
less DC/DC converter, 160M, WWV,

s A _ and three of four ¥0 meter crystals and
e G e e SR EIEEN  the RF speech processor. Many hams
W Iy do not need these features and would
just as soon save the money. All access-
ories may be added later and the “EX”
can then become an "E".

$589.00

Amateur radio’s first all plug-in PC board transceiver, the FT-101 series has a long pedigree of
success dating back to the FT-101 and FT-101B. More than a quarter million are in use all over
the world! Refinements have been added over the years to update the equipment and we
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
Compare price and features with any “Brand X" and you’ll choose Yaesu!

. This 55 U g ¢

1/78 YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007
Y1 YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215
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FCC Math

John F. Leahy WBGCKN
P.0O. Box 539
Gonzales CA 93926

In the previous two installments we've played around with frequency and
wavelength and Ohm's Law. We've also seen something of prefixes, abbre-
viations, decimals, units of measurement, and a bunch of other goodies. In this
installment, we'll tie up some more loose ends and then launch ourselves into
handling some of the monstrous numbers of electronics through the use of a
tool called “powers of ten.” If you're familiar with powers of ten and all, you
might want to skip this instaliment. But if it's new to you, a careful study of
these pages will reward you with a powerful tool for handling difficult
computations with ease, if that isn't a contradiction in terms.

First to the loose ends. We reviewed decimal division, among other things,
last time, Now let’s put some logic into the rules we learned and, in the process,
pick up a few more tricks for handling fractions.

You recall the kind of Ohm's Law problem we posed and solved? For
axample: 19 mA at 27 V, what's the resistance? The fraction here is 27/0.019,
which, as we saw, is handled: 19J27,000. At the time, you may have asked
yourself, “What gives one the right to move decimal points around like that?
Where's the |logic involved? Or do we just kind of sneak into these rules because
they happen to work?"

Actually, there's very little sneaking done in math and science these days
(unless it's to the cookie jar, whatever form that takes nowadays). As a matter
of fact, the logic of this process is usually covered in the bth grade — in modern
schools, that is. :

So here’s a bth grade problem: Add 2/7 + 2/3. It's usually done vertically:

2 3_6
7 37
2.7 _14

o e S S 5 §

2
21

The dot between fractions means multiply. The question is, where do that 3/3
and 7/7 come from? You no doubt recognize both as hidden 15.3+ 3= 1 and
7+ 7 =1, Of course, multiplying by 1, even if that 1 is in a weird form like 7/7,
still just gives that same something we started off with, though with a different
look. 6/21 definitely looks different from 2/7, though they sure enough equal
each other.

Now, that's actually one of the powerful tools |'ve been talking about. You
can get a number into just about any form you want just by multiplying by 1
in some form or other. You can't add 2/7 + 2/3 directly, but multiply both by
1 (in a well-chosen form) and we get things we can add together easily.

But back to our fraction 27 V/0.019 A. Multiply by 1 in the form
1000/1000 and we get 27,000/19, which is, of course, 18]27,000 . So now you
see how that decimal point got moved where it did. And why did we choose
1000/1000 as the form of 1 to use here? Simply because that's what was
needed to move the decimal point to the right of the 9 — thereby, for all
practical purposes, eliminating the decimal problem altogether. Note how that
works. When using 100, 1000, 10000, etc., as multipliers, the result is the same
as if you just moved the decimal point one place to the right for each zero in
the 10, 100, 1000, or whatever, Here we multiplied by 1000, so we moved the
decimal three places to the right {and added three zeros to the 27). The same
kind of thing is true of division, only now you move to the left. Division by
100 means move two places to the left. 4,100/100 = 41.

Thus, for an Ohm's Law problem like B00 V /7000 01, we can divide both top
and bottom by 100, giving 8/70. You still have the division 70]B to perform,
but most people find that easier than 7000)800.

That's also how we derive formulas from A = 300,000,000/f(in Hertz) for
working directly with kilohertz and megahertz. Suppose our signal is at 3.740
MHz. What's the wavelength? We have 300,000,000/3,740,000 using the
formula with Hertz. But divide top and bottom by 1000, and we have
300,000/3,740. Note that 3,740 is our frequency as it looks expressed in
kilohertz. Divide by 1000 again and we get 300/3.740, where the 3.740 Is our
frequency in megahertz. So the formula works directly with Hertz, kilohertz
and megahertz. You just have to remember how many zeros go after the 3 in
the top. A = 300,000,000/f(Hz), » = 300,000/f(kHz)}, and A = 300/f(MHz}, We
got those variations just by dividing by 1 in the form 1000/1000.

A similar bit of reasoning allows us to use Ohm's Law directly with
milliamps and kilohms, and microamps and megohms, Back to that example we
used earlier: Given 19 mA and 27 V, what's the resistance? Divide 19 into
27,000 and we get 1400 (with two-digit accuracy). That's 1.4 kilohms. But
dividing 19 into 27 simply, we get the same 1.4, Thus, dividing milliamps
directly into volts (without first changing to Amps) gives kilohms for an answer
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(surprise, surprise). And the other: 75 microamps at 110 volts, what's the
resistance? The fraction is 110 V/0.000075 A. Multiply top and bottom by
1,000,000 (because we need to move the decimal point six places to get it to
the right side of the bottom number), and we get 110,000,000/75, which
divided out is 1,500,000 Ohms, 1.5 megohms. But divide 75 into 110 simply
and you get the same 1.5, Voild! Microamps into volts produces megohms. And
the other way around is true. Megohms into volts gives microamps. And
kilohms into volts produces milliamps.

Now here's a little exercise. See if you understand what we've done. Work
and answers to exercises are at the end of the column,
Exercise 1:
(1) Multiply by 1 (in some clever form) to get rid of decimais:

AT R 1Y

(2) Convert the Amps of problem 1 into milliamps and then microamps.
(3) Work (a) using milliamps directly and (b) using microamps directly.
(4) Find the wavelength of each directly:

(a) 21.250 MHz

(b) 3825 kHz

(c) 60 Hz

POWERS OF TEN AND STUFF

We've already seen some pretty monstrous numbers in glectronics, what with
those pico and micro and mega prefixes and all. And ['ve indicated that
computations with such numbers are the rule rather than the exception.

A rather basic computation is that of reactance. The reactance of a
capacitor, Xc (its resistance to the flow of current at a given frequency), is
found from the formula: X = 1/2rfc. We'll get into this formula later on, but
for now it’ll suffice to look at the kind of computation that formula implies. =,
the Greek letter pi, equals about 3.14. Say the frequency, f, is 14.200 MHz,
and the capacitance, C, is 13 nF (13 nanofarads). This is the computation we'd
have to do:

1
2(3.14)( 14,200,000} (0.000000013)

The parentheses in the bottom mean you muitiply each of those numbers
together. And this is by no means the most difficult computation you might
run into on an FCC exam (Tech class and above). Needless to say, we've got 1o
learn some additional tricks or we're going to have one heck of a time handling
these things. Fortunately (math to the rescue), scientists aren‘t any more fond
of such torture than the rest of us and have come up with classy (and relatively
easy) ways of doing problems of this sort. So let’s follow along with some of
their thinking.

You're no doubt familiar with squares. You find them all over the place,
heads buried in books, etc. Well, that's not quite the kind | have in mind right
now. If you have a calculator in the house somewhere, perhaps one of its
buttons deals with the kind of square we want here. Enter a 7 into your
calculator and push the x2 button. You get 49. Obviously 72 (seven squared)
equals 49, and the small 2 must mean that two 7s are being multiplied together.
Similarly, 53 (called five cubed or five to the third) means 56 x 5 x 5 or 125,
The small 3 written above and to the right is called an exponent, It tells you
how many of the number are being multiplied together. Thus 85 means 8 x 8 x
Bx8x8, or 32,768.

You can see right away that there’s some shorthand involved here. If 85
equals 32,768, then we can use two digits to express a five digit number, even if
the form is not terribly useful for computations.

But using exponents with 70 proves to be very useful, especially for difficult
computations. Consider some powers of ten (as they are called). 102 = 10 x 10,
or 100. 103 = 10 x 10 x 10, or 1000. 104 = 10 x 10 x 10 x 10, or 10,000.
First, note that the exponent and the number of zeros after the 1 in each
number are the same. 10,000 is 104, There are four zeros and the exponent is
4. That's important to remember. It makes changing to powers of ten and back
very easy for our computations.

Admittedly, this is not terribly enlightening. But now watch. 10,000,000 =
1000 = (remember we move the decimal point three places to the left) 10,000.
Let's see that with powers of ten. 10,000,000 is 107 (there are seven zeros).
1000 is 103, 10,000 is 104. In other words, 107 + 103 = 104, Note that 7 -3 =
4, That's it! There you have the first important simplification with powers of
ten. To divide with powers of ten all you have to do is subtract exponents.
Take another example, 10,000,000,000,000 + 100,000,000. That's 1013 (ten
to the thirteenth) + 108 (ten to the eighth). The answer is 1013 - 8 or 105,
which is 100,000. Wow, look at that, huge numbers divided just by subtracting
small numbers in your head!

Big deall How often do we just use powers of ten in our computations?
There's a big difference between 1000 and, say, 3025. Obviously, most
computations involve digits other than 1 and 0. So now let's see what we can
do about putting what we just learned together with other digits.

We'll start by doing some multiplying. 3.26 x 1000 (103) = 3,250. So, going
in reverse, 3,250 = 3.256 x 103, Agasin, 8.65 x 100,000,000 (108) =
865,000,000. (Remember how we do that. Move the decimal point one place
to the right for each zero in the 100,000,000.) So, going backwards,
865,000,000 = 8.65 x 108,

You don't need to go through many of these before you realize that any



number larger than one (we'll get into numbers smaller than one next time) can
be expressed as something times a power of ten. 578 can be expressed as 5.78 x
102, 2,183,000 can be 2.183 x 106, etc., etc. Now it may not seem terribly
smart to change 578 to 5.78 x 102, something that takes up more room than
the original number, but when you see how easy multiplication and division
become by chanaging every number into a form like that, you'll prabably
welcome the idea.

We'll get back to that in just a minute, but first let's see what happens when
we multiply powers of ten (we've already seen what happens when we divide,
how the exponents subtract).

Take 1000 x 10,000, for example. That's 10,000,000. |n powers of ten it's
103 x 104 = 107. Notice how 3 + 4 = 7. That's very significant. To multiply
powers of ten you just add exponents! Try another. 1,000,000 x 100, That's
106 x 102. Answer? Why, 108 or 100,000,000, of course. Notice how we’re
handling big numbers quite easily. And keep in mind that the prefixes of
electronics, kilo, mega, etc., mean times 1000, times 1,000,000, etc.

Now let's put some of that together. Suppose I'm multiplying 47,000 & and
250 mA. (My answer will be in millivolts since |'m not changinag the milliamps
to Amps.) With powers of ten, it's (4.7 x 104) x (2.5 x 102). It doesn't make
any difference what order we multiply numbers in, so we can rearrange to get
4.7 x 25 and 104 x 102. 4.7 x 2.5 = 11,75 and 10% x 102i5 104 + 2 or 106,
Putting them together, we have 11.75 x 106 mV (11,750,000 millivolts). (Can
vou change this to volts and kilovolts? The answer is at the bottom of this
calumn.®)

Here are the two simple rules for converting numbers to the power of ten
equivalent. Rule 1: Move the decimal point to the right of the extreme
left-hand digit (remember, if you see no decimal point, it's at the extreme right,
invisible, but definitely there). Rule 2: The exponent is the number of places
you moved the decimal point. Note that these rules apply to numbers |arger
than one. Smaller numbers will be covered in our next installment.

Let's apply those rules. What's the power of ten equivalent of 87,1007 Rule
1: 8.71 (we drop unnecessary zeros). Rule 2: 104. Put them together, and we
have B.71 x 104, Could you do that one in reverse? Just move the decimal
point four places to the right, and you get the number we started off with, and
drop the 10 and its exponent.

Finally, let's do a huge computationwithout units of measurement, just to
see what we are now capable of doing, using powers of ten.

41,728,000 x 8,140 x 612,000,000,000 x 89
241 x 18,360 % 875,000

=g
]

First, convert to powers of ten:

(4.1728 x 107) x (8.14 x 103) x$612 x 1011) x (8.9 x 101)
(2.41 x 102) x (1.836 x 104) x (8.75 x 105)

Mow, rearrange (add exponents):

(4.1728 x 8.14 x 6.12 x 8.9) x (107 +3 + 11 + 1)
(2.41 x 1.836 x 8.75) x (102 +4 + 5

*11.750 volts or 11.75 kilovolts.

Multiply top and bottom (three-digit accuracy):

1850 x 1022
38.7 x 1011

Now, divide 38.7J7850 and subtract exponents (1022 - 11} to get our final
answer of 47.8 x 1011, which is 4,780,000,000,000 (remember that the
decimal point goes 11 places to the right).

If you followed along this far without too much trouble, you should have
little difficulty with the exercise below. Oh, incidentally, we'll be solving that
reactance problem posed at the beginning of this section in our next
installment, after we've learned how to handle very small numbers.

Exercise 2:

(1) Convert these numbers using 10 and exponents:

(a) 37,700

(b} 64 ,870,000,000,000,000

(2) Convert these back to our decimal system:

(a} 3.71 x 109

(b) 29.6 x 101

(3) See if vou can work this problem all the way:

248 x 3.214 x 75,000,000
9,600,000 x 73

WORK AND ANSWERS TO EXERCISES

Exercise 1.

prrsl o % AR 1000 _ 780,000
“ boss 1000: 85
G 35 100,000 _ 3,500,000
0.000090 100,000 g
(2) (a) 0.085A=85mA=85000uA  (b) 0.000090 A =0.09 mA =90 uA

(3) " or 9,180 Ohms

14.1 meters

4) | 1300 30000.0
@ (@) 51 251300 = 2125300000

5000000 meters (5,000 km)

¢} &0]300000000

389 Mi2 or 389 k£l or 389,000 £}
90)35.000

78.4 meters

b 3825)300000.0

That last one's interesting. The wavelength of 60 Hertz house current is thus about the

distance from New York to Los Angeles!
Exercise 2:

1y &) 277w e
(2}  (a) 3.710,000,000

(h} 68487 x 1016
(b) 296

(2.48 % 102) x (3214 % 103) x (7.5 x 107)

R e R o o
(3.6 x 106) x (7.3 x 107)

(248 % 3.214 x 7.6) x 102 +3 +7
(9.6 x 7.3) x 106+ 1

59.8 x 1012
70.1 x 107

El

= 0.85 x 10° or 85,000

'Ham Help

Toss me a linel

Up here in the puckerbrush of
northern Vermont, there doesn’t seem
to be too much chance of finding
what | need, but here it goes: | need
someone to help me get started. Sim-
ple? 1've been through all phases of
CB, SSB, AM, repair, etc., but the
urge to work skip and to be able to
tind a little peace and quiet has always
gnawed at my insides. Amateur radio
has always interested me. |'m sure |
could struggle through the technical
portion of the exam, but the code
...7 Won't someone give me a shot of
CW and a good kick in the stern to

send me on my way?
Joe Vicere
Box bb-A
Upper Notch Road
Bristol VT 05443

| have a problem! | am the proud
possessor of a Patterson model PR-15
communications receiver that | am
attempting to rebuild. | have no idea
where to find any information on this
manufacturer, and | need schematics
and the service manual for this unit

befare rebuilding.
E. W. Clede

6811 Spring Forest
San Antonio TX 78249

| need help on two iterns. The first
is a Hallicrafters Super Skyrider, for
which | am trying to obtain an operat-
ing manual and schematic, or any
information on where this informa-
tion can be obtained.

The second is a DuMont-type 3044
scope, for which | need a schematic

and/or manual. Also, | could use any

information on a 3-14 regulator tube

for the above. | would like to convert

this tube, since | have not been able to
find a replacement this past year.

Neil Van Qost, Jr.

RD #1, Box 301P

Waretown NJ 08758

| really need some help to obtain
my MNovice license. In my spare time |
have studied all the guides, but | have
a lot of problems (with which | think
a ham class or a ham operator could
help me very much). | have a handicap
which makes it difficult for me to be a
ham — | stutter. | want very much to
be a ham, but am afraid to ask any of
them. | have the winter and spring off.
| am a pipeline warker and also would
like any pipeliner who is a ham
operator to contact me for the
purpose of forming a net after | get
my license.
Dale T. Fontaine
2309 So. 22nd St.
Grand Forks ND 58201

| need to contact anyone who was
part of a group that set up a ham
station on the Isla del Coco, off the
coast of Costa Rica, several years ago.
Jere F. Welch

TUSLOG Det-8

Box G

APO NY 09294

Study Guides

and
Code Tapes —
The Best Available

see page 220
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Looking West

Bill Pasternak WAGITF
24854-C Newhall Ave.
Newhall CA 913217

| guess | do not have to tell you
that we are in a time of change, a time
that is going to write new pages in the
history book about amateur radio,
especially the part dealing with FM
relay communication on two meters
There are many of us who feel that
there is really no need for more FM
repeaters, especially at the expense of
already existing activity, and others
who feel that nothing is any more
important than obtaining a8 maximum
number of such systems in operation
regardiess of the overall environmental
impact As you are already aware, my
feelings on this matter lie someplace
in between, leaning more toward no
FM repeater expansion into the area
between 1445 and 145.5 MHz. Re-
lay-type communication, yes, but of a
type that meets two important
criteria. It must be totally compatible
with existing narrowband activity and,
gven more important, it must signify a
step forward in communication tech-
nology attributable directly to the
amateur service. Right now, we need
the latter a heck of a lot more than we
need more FM repeaters. |'ll get back
to this later on, but since this is
currently a rather emotional subject,
let's let it cool for a moment and
discuss something that is a close
cousin to amateur radio, international
shortwave listening — in particular, a
station known as Radio Nederland,

In the not-so-long-ago “old days'’ —
the days before solid state and trans
ceivers the size of a loaf of bread —
the average station consisted of a
separate receiver and transmitter along
with the necessary associated goodies.
It mattered not if you were involved
in HF or VHF: the separate receiver
and transmitter combination was the
rule rather than the exception. If you
were one of the fortunate ones, you
owned a “ham-band-only" receiver
that gave you the ability to change
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bands with a minimum of effort If
you were like me and mast of my
cohorts of the early 1960s, and were
involved in a piece of spectrum known
as six meters, your state-of-thean
station might have consisted of a
Hallicrafters SX-99 receiver, a Tech-
craft CC-50 converter, and maybe a
Globe Scout transmitter. At least that
was the gear | used back in Brooklyn
at the WA2HVK location.

The SX-99, now long gone, was not
only my station receiver, but more.
That single conversion black, grey,
and silver box opened the whole
world to me. It gave me a chance to
hear many of the world's people and
get to know a bit about them without
ever leaving my bedroom. | often
wonder how many of today's new
hams have ever spent a few hours
listening to the spectrum that contains
the voices of so many people around
the globe or, for that matter, how
many even know that such a world
exists. In many ways the ham of
today with his super-sophisticated
nham-band-only station does not
realize that he is missing a whole lot.
Sure, many of us have that ability
because we want it, but | get the
feeling that "we"™ are a minority.

| must admit that for a number of
years | fell into the same trap. As |
became more and more involved in
VHF repeaters in the late sixties, the
SX-89 got traded off for some RCA
and GE radios and the past was filed
away in memaory. There were re
peaters to build and SSB DX to be
worked on six. Time passed quickly
and memaories began to fade. Then,
about six months ago, it happened. |
was attending a meeting of the Lock-
heed Amateur Radio Club in Burbank,
and, as luck would have it, it was a
night that the club was holding a
mini-auction. Among the goodies
going on the block was a piece of
nostalgia, a general coverage receiver
from literally out of my childhood. |
had to have it, this S- 38D, if for no
other reason than as an excuse to

Radio Nederland QSL, showing Jacob Borenstein, Alfonso Montealegre Moure,
and Dick Speekman, producers of Radio Nederland’s DX programs: Radio-
Atividade (Portuguese), Espacio DX-ista (Spanish), and DX Juke Box (English).
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reminisce. Twenty dollars and about
an hour later, with my grey box under
my arm, | was on my way out to the
parking lot and en route home. Would
It work? Soon | would find out . . .

The switches and controls were a
bit noisy, but everything lit up .
Hmmm ... the Dodgers are winning
... let'ssee ... band 2 ...75 is alive
though the bfo is not really stable
enough to tune in anything ... it's a
good table radio if nothing else ...
band 3 seems OK ... there's WWV
right at ... err ... aboutd MHz ...
that carillon sounds familiar . . . wait a
minute ... could that be ... it was,
and the S-38D has sat there ever since.
| am once again thankfully hooked on
Radio Nederland,

International shortwave broad-
casting is the one way that a nation
has to bring its thoughts and 1deas to
the rest of the worid's peoples
Virtually every nation on this globe
has such an entity operational on a
regular or irregular schedule. Many
nations use this worldwide broadcast
ability simply as another tool in their
particular political repertoire, while
others have taken to using it to
entertain and educate those who
listen. Three stations in the latter
category stand out in my mind: the
Voice of America, the BBC World
Service, and Radio Nederland.

Want to know what the top 40
tunes are in Europe? Want to hear
no-holds-barred vyet tasteful discus
sions of world problems and possible
solutions? Maybe you might want to
learn the secrets of better DX SWLing.
Radio Nederland offers all that and
more. Calling themselves the
“Friendly Little Station In Hilver-
sum,” they seem to go all out to live
up to the reputation that this title
entails. Over any given seven-day
period, you are bound to run into at
least a half a dozen programs that
interest you, and soon you will find
yourself in front of a typewriter
writing a letter to ask about this or
that — probably thinking yourself silly
writing to a radio station in another
country and wondering if they will
ever bother to read what you wish to
convey. Surprise — they sure do, as |
have personally found out. They
really care what their audience thinks,
and if you write to them, they write
back. Send them a reception report,
and a QSL like the one pictured
comes back. In many ways, Radio
Nederland is the epitome of “two-way
interactive radio.” They are obviously
proud of their operation and, after
listening a while, that pride will most
likely rub off on you. Soon you find
yourself more than just a listener, but
rather a part of a worldwide com-
munity of human beings involved in a
listening and learning experience.

It matters not if you are lucky
enough 1o hear a direct transmission
from Hilversum or listen as | do via
one of their two relay transmitters
located in Madagascar and Bonaire.
After but a few evenings, | have a
feeling that you may find yourself
addicted to Radio Nederland — and
what you hear can lead to some rather
interesting topics for QSOs iater on in
the evening. This month, “Looking
West'' salutes the people of that fine

“Friendly Little Station In Hilver-
sum” for their ongoing efforts to
bring quality and entertainment to
DX shortwave broadcasting.

| hope you enjoyed this sidelight to
“Looking West" this month; if you
want more on this or any other
specific topic, let me know. These
days there is little difference between
the cost of a 40channel CB radio and
a portable shortwave receiver. Some
of you may be planning to give your
kids a CB set as a Christmas present.
Think again. For the same fifty bucks,
you can give your kid the world, and
that’s the kind of gift that will last
him or her a lifetime. Now on to FM,
repeaters, deregulation and the like.

Don‘t be complacent. The FCC
may have killed 220 MHz Class E CB
for now, but the proponents of this
service are sure to try again and again
to make it a reality. There is money,
lots of money, to be made, and don‘t
think they don't know this. There is
only one way | know to insure the
sanctity of 220 or any amateur band,
and that is to populate it so heavily
nationally that the FCC would be
hard put to attempt to take any sliver
away. There is absolutely no excuse
for avoiding 220. It’s far less crowded
than two, there is room in most areas
to put a repeater up without much
fuss and, most important, the equip-
ment available from both Midland and
Clegg is of high quality and reasonably
priced. Both the Midland and Clegg
radios convert into fine repeaters with
little difficulty, and seem to work
admirably even in high rf environ-
ments. The 220 system | am on was
built from just such a radio, and it's
been percolating for almost a year
without a failure.

In a similar manner, we must also
populate six meters and ten meters
before someone gets the idea that one
of those places would be dandy for
their particular interest to acquire.
Don't think that six is safe just be-
cause of the TVI problems peculiar to
that band. If someone wants it, the
present low national level of activity
could easily justify such a power play.
Even worse, one of these days some
bright-eyed entrepreneur might realize
that six would be an “ideal” (?) place
for a new CB-type operation and . ..
zap . .. T VI not withstanding . . . four
megahertz of “10-4 Good Buddy.”
Remember, even mass-produced, it's
still cheaper to manufacture a six
meter radio than a 220 or UHF radio.
Ten, six, and 220 . . . use them or lose
them!

ELECTRONIC JOURNALISM
COMES TO AMATEUR RADIO

“The following is a QST. This is
Jim Hendershot in Los Angeles and
this is the Westlink Amateur Radio
News.” By now, many of you have
probably heard these words issuing
forth from your radio’s speaker as
your favorite repeater takes a few
minutes out to bring you the most
important happenings in the amateur
world, happenings that affect each of
T

The Westlink Amateur Radio News
is produced weekly by the Western

Continued on page 137
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Years Ahead With Yaesu!
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R Introducing . . .

THE ALL-NEW YAESU FT-227R
144-148 MHZ 800 CHANNEL

“MEMORIZER”!

Compare These Features And You’ll Kno_w What We
Mean When We Say ‘‘Years Ahead With Yaesu’’

B one knob channel selection using optical sensing to select 800 channels B memory
circuitthat allows instant return to any frequency selected between 144-148 MHz B large 4
digit LED frequency readout B fully synthesized frequency control, using PLL techniques
in 5 KHz steps B built-in tone burst, plus optional tone squelch encoder/decoder
B spurious well below minus 60dB requirement—superior cross modulation, overload
and image rejection B standard 600 KHz offsets plus any split within the band using the

memory circuit B automatic final protection, PLL “unlock” protection and busy channel
indicator B selectable 10 watt/1 watt output

See this sensational new two meter transceiver at your YAESU DEALER now!

Yaesu Electronics Corp., 15954 Downey Ave., Y&E@@

Paramount, CA 90723 @ (213) 633-4007 =
Eastern Service Ctr., 613 Redna Terrace e ”a ’o
Cincinnati, OH 45215 N



The Unbeatable

Base-lLoaded Three-Element
Rotary Vertical

Photos by WA3PTC

Allan 8. Joffe W3KBEM
1005 Twining Road
Dresher PA 19025

his masterplece can be

considered truly uni-
versal, as any ham, on any
band, running any power,
with any mode, can obtain a
real gain. You all are quite
aware of how tricky figures
can be, so | will make no
comparisons to an isotropic
source or even a rock-filled

water bucket . .. like most of
the good things in life, you
build it to see if it works as
advertised.

The beautiful part of this
project is that there can be no
“mail-order lag,” and reason-
able substitution of materials
and design can be made freely
. . . within the Ilimits of
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Fig. 1. Bottom and middle elements.



compromising mechanical
integrity.

The backbone or boom, if
you will, consists of a length
of 3/8-inch-diameter threaded
rod approximately 20 inches
long. Some 14 matching nuts
and a half dozen lock washers
plus six flat washers make up
the bulk of the hardware.

For the purists in the
crowd who might be tempted
to sneer at the length of the
boom, this length seemed to
give ideal spacing to the ele-
ments to be mounted on the
boom. Two of the elements
are identical in size, being
made of white pine 1 inch
thick and seven inches square.
These are carefully drilled, as
per Fig. 1, to allow for subse-
quent insertions. While some
deviation from this prescribed
pattern 1is permissible
(and even encouraged), care

should be taken to avoid im-
pedaiice mutual coupling be-
tween the elements to avoid
entangling insertions or hin-
dering the desired rotary ac-
tion.

The third element is made
of the same material as the
first two, but is made circu-

lar, about six inches in
diameter, and drilled as per
Fig. 2.

The auxiliary base loading
s made from a piece of
Va-inch-thick iron plate about
six inches on a side. A
3/8-inch hole is drilled dead
center to allow passage of the
boom, which is locked to the
base with suitable nuts and
lock washers. It has to be
perfectly obvious that the
multiplication of the square
area of this loading plate by
the density of the pro-
grammed material will allow
considerable loading latitude
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Fig. 2. Top element.
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Fig. 3.

without producing undue
boom tilt.

Fig. 3 shows how it all fits
together, with details of how
the rotary elements are fixed
to the boom so that they
retain the capacity to rotate.
Put into words, each element
has a sandwich of two nuis
and a lock washer below it to
form a mechanical stop. Then
we add a large plain washer to
provide the requisite bearing
surface. Next, the element
goes on the boom and is
topped off by another plain

washer and the two nuts plus

a lock washer to hold the
element in place snugly but
freely enough to allow for the
alluded-to rotary motion in
the horizontal plane.

It is obvious that, with
such freedom of rotation, any
discussion of front-to-back
ratios is rather academic. Hav-
ing suddenly become very
aware that the English lan-
guage has the capacity to lead
one astray, let me say, in
closing, that this tool rack
(who said anything about
antennas?) is a fine addition
to anyone’s work bench. m




Test Those ICs!

-- what to do
when the bug dies

Howard F. Batie W7BBX/4
12002 Chewviot Dr,
Herndon VA 22070

A s the number of con-
struction articles
proliferates, and the sophisti-
cation of the logic chips used
in state of the art projects
increases, there is a definite
need for an integrated circuit
tester with much greater

flexibility and capability than

those commonly found in
current literature or available
commercially within reason-
able cost.

Many IC testers which
have been described re-
cently! #+*»* are designed to

use either a dedicated IC
socket for each IC tested, or
some form of hardware pro-
gramming device to inter-

connect Vcc, GND, logic in,
logic out, and other necessary
control signals. Other types

of testers commercially avail-
able employ multiple-pole
slide or rotary switches for
programming. Although both
approaches are satisfactory
for testing a limited number
of elementary gates, counters,
and flip-flops, the cost to
dedicate the very large num-
ber of IC sockets or other
hardware programming
devices necessary to test a
great variety of chips gener-
ally has been considered too

24

prohibitive; as a result, the
testers previously described
have a limited number of 1Cs
they can test.

The IC tester described
here is capable of testing a

wvery wide range of DTL,

TTL, and CMOS digital logic
functions, including single
and multiple-input gates,
inverters and buffers, flip-
flops, counters, shift registers,

latches, one-shots, pulse
synchronizers, multiplexers/
encoders, demultiplexers/
decoders, arithmetic logic
functions, switch debouncers,
priority encoders, true/

complement elements, parity
generators, and many others.
Specific TTL and CMOS 1Gs
which are testable are listed
in Table 1. Others may be
added to the list, but have
not been investigated.

Design Considerations

The primary objective of
this project was to design a
quality tester which maxi-
mizes the number and types
of digital 1Cs testable, and to
do so with minimum cost.

Other design goals achieved
were:

® Unit can act as an in-circuit,
logic-state monitor

® Tester tests over 450 differ-
ent TTL digital 1Cs

® Jests CMOS digital |Cs
(directly compatible)

® Tests 7400, 74H00, 74100,
741500, and 74500 series

® Tests open-collector and
totem-pole output TTL ICs
® Full CMOS nput gate pro-
tection

® |nternal 3-speed clock

® Vcc applied before any
logic signals applied

® |cc monitor provided

® Rapid, easy programming
® Tests both 14- and 16-pin
dual in-line packages

® 6 separate logic input and 6
separate logic output lines

® Rapidly tests many ICs of
same type by using IC clip

® Each logic output line mon-
itored independently

® Built-in 110 V ac power
supply

®+9 V or +12 V dc input
capability for portability

® Convenient size, attractive
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case

The above features, and
the logical design of the IC
tester circuit, were arrived at
by seriously examining the
required parameters to be
tested on the various IC
chips. Two basic categories of
parameters are normally
specified for digital 1Cs —
dynamic and static. Table 2
summarizes the basic differ-

ences between static and
dynamic testing.
Dynamic parameters of

digital logic chips include gate
propagation delay, maximum
clock toggling frequency,
output rise and fall times, and
other properties designed into
the chip which specify input
and output conditions at very
high clock input rates.
Basically, dynamic testers
determine how well the IC
works.

Static parameters include
the Vcc and lec required and
the fundamental ability of
the logic chip outputs to cor-
rectly follow the various logic
inputs for that chip, accord-
ing to its respective truth
table, i.e., “Does the chip
work?"

Since ICs are manufac-
tured to stated minimum and
maximum specifications (re-

flected in their dynamic and
static operating parameters),
there is a very good degree of
assurance that the IC will
function properly in a circuit,
if its static operation is cor-
rect and it is not required to
operate above its minimum
guaranteed operating fre-
quency or otherwise outside
its specified dynamic oper-
ating characteristics. The
great majority of applications
for digital TTL or CMOS IGCs
do not require near-maximum
performance of the chip
(except, perhaps, for VHF or
UHF prescalers, and gigabit
logic applications, where ECL
or other newer technologies
are used). Therefore, a static
tester will be guite adequate,
since, if the chip does work

Type of testing

Clock frequency
Complexity

Commercial cost

Static testing
Functional

Low to medium
Simple — switches and

$500 — $1000
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Fig. 2. DIP switch matrix.

TTL (Includes N, H, L, LS & S series of 5400 and 7400 family ICs)

00, 01, 02, 03, 04, 05, 06, 07, 08,
20, 21, 22, 25, 26, 27, 28, 30, 32,

09, 10, 11, 12, 13, 14, 15, 16, 17,
33, 37, 38, 40, 46, 47, 51, 54, 55,

64, 65, 71, 72, 73, 74, 75, 76, 78, 80, 86, 87, 90, 92, 93, 102, 103,
106, 107, 108, 109, 110, 111, 112, 113, 114, 120, 121, 122, 123, 128,
132, 133, 135, 136, 140, 153, 155, 156, 157, 158, 164, 165, 174, 175,
176, 177, 183, 190, 191, 192, 193, 196, 197, 260, 266, 278, 279, 280,

290, 293, 298, 386, 390, 393, 490.

CMOS (4000 family)

00, 01, 02, 03, 04, 05, 06, 07, 08,
18, 19, 20, 21, 22, 23, 24, 25, 26,

49, 50, 66.

09, 10, 11, 12, 13, 14, 15, 16, 17,
27, 28, 30, 31, 33, 37, 40, 41, 42,

Table 1. ICs known to be testable.

correctly, it can be expected
to meet at least its minimum
dynamic operating charac-
teristics in a particular design
application,

Since it is terribly frus-
trating and time-consuming
to either debug a logic circuit
prior to getting it working or
troubleshoot the circuit to
find out why it has stopped

Truth table compliance
lec (quiescent drive
current)

working, a few simple
guality-control procedures
taken before installing the IC
can save many headaches
later. The easy to perform
burn-in  process, described
later, followed by static
testing with the tester de-
tailed below, will give you a
very high measure of con-
fidence that the ICs you use

Dynamic testing

Full parameter
Propagation delay
Max toggle frequency
Noise immunity

Min. clock pulse width
Fan-out/Fan-in

logic indicators

Near maximum rated
Very high — normally
special-purpose or

custom-designed ROM or
microprocessor-controlled

$£1500 (benchtop) 1o over

$50.000 (production line)

Table 2. Static and dynamic testing comparison.
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organization, shown in Fig. 2,
was painstakingly selected to
allow the maximum number
of ICs to be tested with a
convenient number of DIP
switches. |If desired, addi-
tional DIP switches can be
added to increase the number
of matrix crosspoints
interconnected, consistent
with the panel space avail-
able. Although it is apparent
that many matrix crosspoints
are not provided an inter-
connection by one of the
switches, with only a very
few exceptions, all input and
output logic lines for the I1Cs
listed in Table 1 are testable
with this matrix arrangement.
For those I|Cs having more
than 6 input or output lines
(e.g., an 8-bit multiplexer),
the DIP switch matrix can
easily be reprogrammed to
test those logic lines not
tested with a single DIP
switch setup.

Input logic signals to the
DUT are generated by de-
pressing the correct combina-
tion of push-button switches,
in conformance with the logic
input requirements specified
in the truth table — up = logic
1, down = logic 0. In addi-
tion, an internal clock can be
supplied as a logic Input
signal for input #1, and fed
through the switch matrix to
the selected input pin of the
DUT. Three clock speeds
have been incorporated — a
slow speed (1 Hz) for mon-
itoring latching operations, a
medium speed (3 Hz) for
toggling most gates, and a
high speed (10 Hz) for clock-
ing multi-bit counters, shift
registers, etc.

The +5 V Vec (Vec and
Vdd for CMOS), GND, and
other input signal lines are
also connected to the proper
pins of the DUT, via the
switch matrix. Monostable
multivibrators (e.g., 74121,
84122, 74123) require timing
resistors and capacitors for
proper operation; these are
R23, C8, R24, and C9in Fig
3, and have been selected to
give approximately a -]
second low-high-low indica-
tion at the respective output
monitor.

Output logic states of the
DUT are led from the switch
matrix, through a hex
CMQOS-to-TTL buffer, to
individual LED drivers for
display. A high output logic
level (logic 1) from the DUT
lights the LED, and a low
output logic level (logic 0) is
indicated by an unlit LED.
Unused output LED indica-
tors remain unlit.

During setup, S4 is placed
into either the OC or TP
position, depending on
whether the DUT is of the
open-collector or totem-pole
output variety. This action
connects or disconnects a
pull-up resistor to each logic
output pin of the DUT. The
pull-up resistors are required
only for open-collector |Cs,
since the output transistor
collector is uncommitted
(Fig. 4) for high-voltage or
high-current applications,
whereas the totem-pole
output transistor collector is
connected internally to
another transistor (Fig. 5) to
provide direct TTL output
levels without the require-
ment for an external pull-up
resistor.

Power Supply

A conventional full-wave
rectifier bridge (D6-D9) and a
+5 V regulator (U5) are in-
cluded to power all logic
circuitry, as well as the DUT.
A separate +9 V/+12 V dc
input jack may be installed
by those desiring complete
portability. The external
battery supply voltage Is
dropped to about +8 V by
D1-D4, to reduce the voltage
drop across and, hence, the
amount of heat dissipated by
US. The diodes also provide
battery polarity protection.
The +5 V supply line powers
the DUT and the tester cir-
cuitry only when S3 is in the
TEST position; this prevents

O= Off

®=0n

@®= Off-on-off

| = Up (Steady)

{ = Down (Steady)

» = Up or Down (Don't care)
[ = Release

1 = Depress

Table 3. Truth table notation.

inadvertent application of
input logic levels prior to
application of Vcc to the
DUT, since the input logic
levels are themselves derived
from the same +5 V line.
With S3 in the SETUP posi-
tion, all input, output, and
Vce lines to the DUT socket
are returned to ground. An
optional 0-100 milliammeter
can be inserted in the Vcc
line to the DUT to monitor
the current required, or the
Vcc line can be run to a
closed-circuit 3-way jack, to
permit external monitoring
with your VOM.,

7-Segment Decoder-Driver

Special provisions have
been included on the logic
printed circuit board to allow
the popular SN7447A 7-
segment decoder-driver to be

tested. The output pulse
stream from U3 is fed to an
internal dedicated BCD
counter, U4, and the four
binary output lines are led
directly to ]1. Since this IC
socket is dedicated for testing
only the 7447A, the input
and output lines required can
be hardwired to |1 and |2,
and a common-anode 7-seg-
ment display can be perma-
nently installed at J]2. When
testing the 7447A, S1 is set
to 7-SEG, and |1 is used as
the test socket instead of }3.
U4, J1, and )2 are optional,
but considered very useful, to
extend the tester’s capa-
bilities to the ubiquitous
7-segment decoder so popular
in digital displays, counters,
DVMs, etc. The internal BCD
counter, which is hardwired
to J1, allows the 7-segment

TABLE 'Tﬂm: i En.:rbu;:. — TYPE GATE
t1 D €0 0 0] —
. o olelelel 1
LD (DD DD —
» | o lolololo| 1
LD 99 e
: | o [ololole
it Q0|10 |0
i 1! e o0
At |ele|ele| P
M 0|00 ]0
QuT 4 ﬂul 3
-»
V6 3 2 3 2 0
ELD'E-._‘_ 4 -
gl T iC TDP VIEW
IN & 8 &
G—T ; E |
[ 2 3 a 5 & 7
-
5
: |
ourT 1 ouT 2
Truth
ICs Settings table
7400, 74H00, 74100, 74L.S00, 74S00 auto TP A
74H07 auto OC A
7403, 74L03, 74L.503, 74503 auto OC A
7408, 741508 auto TP B
7409, 741509 auto OC B
7426 auto TP A
7432 741532 auto TP C
7438, 74L538 auto OC A
7486, 74L.S86, 74S86 man TP D
74132, 745132 auto TP A
74136, 74L5136 man OC D

Matrix: AE1, AE2, AE3, AE4, BE1,BE2, BE6, CE1, CE5, CES8, DES3,
DES, AF1, AF4, AG1,BG2, CG2, CG6,

Fig. 6. Sample truth table, See Table 3 for explanation of

notations.
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display to cycle through all
numerals 0-9 continuously.
Additionally, the ‘‘all seg-
ments on" and “all segments
off"’ tests can be performed
on the 7447A under test.

Construction

The LMB 007-746 sloping
panel cabinet, shown in the
photograph, was selected
since it is both attractive and
conforms to the physical

layout requirements of the
panel controls. The entire
logic circuitry, shown in Fig.
3, including the power trans-
former, is implemented on a
single PC board, and the DIP
switch matrix is on a second
PC board. Thus, there are no
components external to the

PC boards except the
required controls, LEDs,
jacks, and switches. The

switch matrix board (PCB-2)
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Fig. 9. Front panel interior parts placement. *See Fig. 10.

is wired (wire-wrap or point-
to-point) prior to installation,
to reduce interconnection
time required between it, the
main logic board (PCB-1),
and the panel controls. The
use of IC sockets on PCB-2
permits the DIP switches to
be removed temporarily for
other uses, if desired. PCB-1
is laid out to accept IC
sockets for each IC, although
the use of sockets is not
mandatory. Ribbon cable is
used to interconnect the
PCBs and controls, although a
combination of wire-wrap
and point-to-point wiring can
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Expanded views of matrix, SI, 54, and |1-/3.

be used, if desired.

A significant measure of
flexibility can be added to
the tester by using an IC clip
and ribbon cable which con-
nects to ) 3. This permits very
rapid testing of many |Cs of
the same type, and also
greatly extends the lifetime
of ]3. Either 14- or 16-pin
ICs can be tested directly,
since the DIP switch matrix
programming accounts for
pinout differences as long as
pin 1 of the IC clip lead (or
J3) is always connected to
pin 1 of the 14- or 16-pin
DUT when testing.

Operation of the IC Tester

Due to the wide variety of
IC functional pinouts, it is
necessary to set up the DIP
switch matrix to interconnect
the input/output signal lines
to the proper IC pins for each
different functional pinout,
but not necessarily for
each different IC. For ex-
ample, Fig. 6 shows a sample
truth table page, which can
be used for testing many |C
types. There are four related
parts to each page — the
listing of ICs testable by the
matrix settings on that page,
the matrix settings, the truth
table, and, for easy reference,
the pinout configuration for
each IC listed on that page.

To test an IC [e.g,
SN74LS08N), the switch
matrix and other required
panel controls should be
properly set before inserting
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the DUT into 3. S3 is first
put into the SETUP position,
S4 is set to either OC or TP,
and the DIP switch matrix is
programmed. S3 is then
placed to [IESI, and the
operations called for in the

w788X

HFB ENTERPRISES
1977

Fig. 11. PCB-1 parts placement.

FCB-]

input portion of the truth

table are then performed.
Each gate output is moni-
tored separately on (in this
case) output LED indicators
1-4. |If three outputs agree
with the truth tables and the

400 00000000000 0000 0040000000

sedossss goobess

ITUNRT pRase Qo !lpl)

fourth does not, the pinout
diagram will tell you how
that gate is being tested by
which inputs. You may want
to remove the pins to and
from the defective gate and
use the three functional gates

later In another application.

To prevent the possibility
of damage to the IC under
test, return S3 to the SETUP
position prior to removing
the IC from the test socket or
IC clip. No other precautions
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Fig. 12. DIP clip ribbon cable connections.

are necessary to use the tester
for CMOS or TTL IGs, except
for proper IC handling pro-
cedures and ensuring that pin
1 of the IC is always con-
nected to pin 1 of )3.

A very flexible property of
this IC tester is that, if
equipped with the ribbon
cable and IC clip, in<ircuit
monitoring of up to six logic
lines of an operating IC can
be done. The only precau-
tions necessary for this type
of operation are to ensure a
common ground between the
IC tester and monitored IC,
to remove all Vec and logic
input lines from the tester
(by opening the appropriate
DIP switches in the matrix),
and to place S4 in the TP
position, The six output LED
monitors, however, can be
connected, as desired, by the
DIP switch matrix to monitor
either input or output lines
on the IC. The IC tester uses
a CMOS-to-TTL hex buffer in
the output monitoring
circuit; therefore, loading of
the monitored IC, whether
TTL or CMOS, is not a prob-
lem, since the typical buffer
gate input current of 10 pA is
low enough to not alter the
fan-out of the monitored |IC.

IC-QC (Quality Control)

The procedures outlined
above will test an IC to deter-
mine if it is working now, but
cannot guarantee that the IC
will not fail 10 minutes from
now. Digtal ICs are fairly
well standardized and spot
sample tested prior to ship-
ment by most manufac
turers. However, even in
““prime quality” lots, a
certain percentage may be

30

found which are initially
defective or which are prone
to failure during the infant
mortality period of use (first
48 hours under power). The
percentage defective may
vary widely between IC types
of the same family; for in-
stance, combined initial and
infant mortality has been
found to be as low as 1 in
200 for the SN7400N, and as
high as 1 in 15 for the
SN7473N, for the “prime
quality” lots tested.

In order to ensure that the
ICs used in your projects are
good, and will remain good
for many vyears, the easy
bake-in and testing sequences
which follow are strongly
recommended, particularly if
IC sockets are not used in
your projects. These pro-
cedures, while not absolutely
foolproof, can identify up to
95% of the faulty or fault-
prone ICs for 90% of the
common failure modes. ICs
passing these tests have a very
high probability of a useful
lifetime in excess of 20 years,
i1f not subsequently
subjected to undue electrical
or physical stress.”

The procedure is accom-
plished by temperature-
stressing the IC, and then
testing its static operation in
the tester described. Place the
ICs to be tested on a cookie
sheet, and bake them in your
oven for 15 minutes at 250°F
(120°C); remove and place in
the coldest freezer you have
for 15 minutes; rebake and
refreeze a second, third, and

fourth time. Finally, bake
the ICs at 250°F for 48
hours. After they cool,
visually inspect each for

Parts List

c3 0.01 uF/256 V disc
c2 0.1 uF/25 V disc
c7 1 uF/10 V axial
C5 2 uF /10 V axial
C6 5 uF/10 V axial
c4, C8, C9 100 uF/10 V radial

Cc10, C11 005 uF/1 kV disc

C1 2200 uF /15 V axial

D1-D9 (5*) 1N4001

I NE-2

J1-J3 (2%) 16 pin panel mount socket

Ja* RCA phono jack

M1* 0-100 mA meter

LED 1-6 Red LED

LED 7 Green LED

R22 100 Ohm, % W

R1-R6, R32-R38 330 Ohm, %« W

R20 1k Ohm, e W

R14-R19, R26-R31 3.9 Ohm, %W

R23,R24 27k Ohm, %W W

R21,R25 47k Ohm, % W

R7 56k Ohm, % W

R8-R13 100k Ohm, %W

S (Calectro E2-168 or equivalent) 4P3T rot. sh.sw.

S2 (Archer 275-325 or equivalent) SPDT on-off-on
switch

S3 (Archer 275-1546 or equivalent) DPDT on-on
switch

S4 (Calectro E2-169 or equivalent) 6PDT rot. nsh.
SW.

S5-S10 (Archer 275-1547 or equivalent) SPST MC NO
PB sw.

S11 (Archer 275611 or equivalent) SPST on-off
rock sw.

T1 (Archer 273-1384)** 6.3 V @ 300 mA trans-
former

U1 SN7406N

u2 CD4010AE

U3 NEBS5V

Ua* SN7490AN

us LM-309H (7805 is an acceptable substitution)

SPST DIP rocker, 16 pin (12 required)(Grayhill 76B08 or equivalent)
16-pin wire-wrap |IC sockets (13 required) (1*)

16-pin low profile IC socket (1%)
14-pin low profile IC sockets (2*)
8-pin low profile IC socket (1%)

16-pin DIP clip (Pomaona 3916 or equivalent)
7-segment display (Opcoa SLA-1 or equiv.) (1%)

Miscellaneous:

LMB 007-746 sloping panel cabinet

Ribbon cable (8 or 16 conductor)
Ac line cord

Knobs

Hardware

Term. strip cinch CJ2005

Min. 3% mm 3-way closed-circuit jack (Calectro F2-844 or equivalent)*

*optional

**PCB laid out 1o accept physical size of transformer listed

casing cracks, and test them
on the tester. My experience
has been that only about
1-2% of the 1Cs that tested
good before the baking
process failed the post-bake-
in testing; these were the
“failure-prone” [1Gs, which
probably would have failed
later in the operating circuit
and required troubleshooting
of the circuit, ®

References
'Richard McMahon, “ldentify
Those Unmarked I1Cs,” 73,

December, 1973, p. 73.

2I'C'.enmeth H. Leiner, “TTL IC

Tester,”” Ham Radio, August,
1976, p. 66.

3Silas Smith, “A TTL Tester,”
73, October, 1976, p. 10.

f18 Worthington, “A Simple
TTL Test Panel,”” QST, Pecem-
ber, 1976, p. 25.

* Lucinda Mattera, “"Component
Reliability, Part 1,”" Electronics,
October 2, 1975, p. 91.

PCBs for this tester, along with
comprehensive assembly and
operating instructions, truth
tables, and matrix settings, are
available for $15 postpaid (US
and Canadal from HFB Enter-
prises, PO Box 667, Herndon VA
22070.



NEW! In Handhelds!
NEW! In Synthesized Gear! :

(That’s 800 Channels!)

NEW! For 1978!

The exciting, new GTX-4, an economy
priced hand held communications transceiver
with the quality and dependability yvou get
only from Genave—at a low, low price.

The GTX-12/12, a 144 channel, 25 watt
transceiver.

The GTX-800, a fully synthesized unit with
800 possible channels and 25 watts.

And, Genave is still offering the GTX-1T,
a six channel, 3 watt handheld transceiver at
a modest price.

You know all Genave gear is American-
made—carefully handcrafted under the strict-
est quality control conditions in a facility
inspected by an agency of the federal govern-
ment for the production of precision aircraft
navigation and communications equipment.

And, all Genave amateur transceivers are
an unprecedented value because you order
direct, eliminating middleman profits!

Order yours today. Fill out the order form
below or better yet, call toll free 1-800-428-

92835, today.

USE COUPON OR CALL TOLL FREE 1-800-428-9285

r---------_-—d

-GHKg:ﬂnd—d channets INCLUDES:

¢ Power output at 1.5w
minimum

® Weighs under 2 Ibs.: 2
compact 8x23ax1l4

® Long battery life

GTX-12/12

12 transmit and 12 receive
channels, independently
switchable, 25 watts output
power, 144-148 MHz,

GTX-800

800 channels, 25 watts, 144-
148 MHz.

539995

GTX-1T

6 channels, 3.0 watts, 2
meter FM handheld.

%

>

IN residents add 4% sales lax: 1

t-_------------------_-----------------

I 4141 Kingman Drive
I M. N o Indianapolis, IN 46226
I Phone-in orders accented
I 317/546- 1111
I Name .
I Address City
I L State & Zip Amateur Call
j -
I Payment by:
] Certified Check/Money Order M Personal Check
i ] C.0.D. Include 20% down
I Mote: Orders accompanied by personal checks will require about
two weeks 10 process.
l 20% down payment enclosed. Charge balance to:
I ] BankAmericard # Expires
I ~1 Master Charge # Expires
l ] Interbank # Expires

519995

5' 9995

349"

ONE LOW
PRICE

v Carrying Case

» Antenna

» Nikad Batteries

b Battery Charger

v 52/52 Crystals

o Separate Speaker
and Mic

-

Q BLC-1 Leather carrying case

] Ringo Ranger ARX-2 6 db 2-M Base Antenna _ $34.95

[ Lambda/4 2-M and 6-M Trunk Antenma . $29.95
] PS-1 Regulated AC Power Supply for use with all

makes of transceivers 14 YDC-7 amp _$69.95
and the following standard crystals
@ $4.50 each T
Non-standard crystals
@ $6.50 each: o
ACCESSORIES FOR GTX-1 and GTX-1T
[ PSI-18 Optional Nicad battery pack . $29.95
[ PS-2 Charger for GTX-1(T) battery pack ____ : $39.95

=

ACCESSORIES

Add $4 per

radio for Shipping, Handling & Crystal Netting



Mark T. Smith WB6IXT/7
Dept. of Bioengineering
University of Utah

Salt Lake City UT 84112

Negative Numbers

On A

w ith the proliferation
of calculators on the
market, coupled with the low
prices to which they have

32

sunk, most people have found
an excuse to buy one by now.
One such reasonably-priced
calculator is the Texas Instru-

O Calculator

ments T1-1200, very good for
basic math, and at %9 |
thought it would be a handy
thing to have around the

house. After buying one, |
found that doing any math
involving negative numbers
was difficult, as there was no
convenient way to enter a
negative number from the
keyboard. The only excuse
for this was, "“"What do you
want for 9 bucks?”

This inconvenience re-
mained until the other night,
when out of sheer curiosity |
opened up the case of the
calculator. My attention was
caught by the keyboard
arrangement, as the buttons
and the rest of the keyboard
are not all one unit. The
plastic buttons are separate
and press down to close con-
tacts on a sealed pad. The
contacts in the pad are visible
as disk shaped outlines. On
close inspection, it appeared
that there was one more disk
contact in the pad than the
number of plastic buttons
could account for. This set of
contacts is normally situated
right under the gap in the
keyboard which is between
the “clear” and "“%" keys.
Fig. 1 points to these areas on
the kevboard and contact
pad.

It turns out that this extra
set of contacts is for a change

~of sign key. When depressed,

it will put a negative sign, or
take it away from, in front of
any number about to be
keyed into the display or
already on it. When any
number is made negative (or
positive) in this way, it will
behave in any calculations as
a negative (or positive)
number should, with the
answer on the display being
appropriately positive or
negative. No regular functions
of the calculator are altered.

Any sort of button assem-
bly can be improvised and
mounted in the gap on the
keyboard to be able to push
on the set of contacts in the
pad. The calculator is much
more versatile this way,
although you may not wish
to add the button until the
warranty has expired. But
even so, this makes a cheap,
handy little calculator even
handier. ®



e Booming 25 watts output power
@ 14v DC input

e Separate controls for independent trans-
mit and receive frequency selection

o Switch for lock-in of pre-selected fre-
quency pairs allows one-knob operation

e Supersensitive dual-gate MOS FET in
receiver head end

» Backlighted for night operation

e Factory-installed, front panel mount 12
digit, alpha-numeric tone encoder

249"

GTX-200T
(incl. 146.94 MHz)

Features Like These Make Genave

The GTX-200T is only one of the superior 2-meter
transceivers in Genave's complete line of American-
made amateur radios.

All Genave gear is carefully handcrafted under the
strictest quality control conditions in a facility in-
spected and approved by an agency of the federal
government for the production of precision aircraft
navigation and communication equipment.

And, all Genave amateur FM transceivers are an
unprecedented value because you order factory
direct eliminating middlemen profits!

The FM Transceiver For You!

Each Genave unit has 10.7 MHz first IF and 455
KHz second IF filters for high selectivity, with RF out-
put stages VSWR protected. In addition, Genave
units are unusually lightweight, with fully transis-
torized integrated circuitry.

Standard features include netting trimmers for each
transmit crystal and single circuit board designs
which permit easy modifications.

So, take a good look at the GTX-200T and other
Genave amateur gear. Then fill out the coupon be-
low—Dbetter yet, call collect: 317+ 546-7959, today!

["__"'____'—_____-'—______'__—"--"___-___-"_I

5189°

‘ Genave

5199

4141 Kingman Drive
Indianapolis, IN 46226
Phone-in orders accepted

~

317/546-11M
Name
Address City
\State & Zip _ Amateur Call ‘/
Payment by:

[[] Certified Check/Money Order
[] C.0.D. Include 20% down

Note: Orders accompanied by personal checks will require about

two weeks to process.
20% down payment enclosed, Charge balance to:

"] Personal Check

] BankAmericard # Expires
1 Master Charge # Expires
1 Interbank # Expires

IN residents add 4% sales tax: s
All orders shipped post-paid within continental U.S.

pha-numeric tone encoder.

52497

GTX-1
=P Vo 524995
LR ..J - L
GTX-2 GTX-200 GTX-200T GTJ(-1 0S GTX-1T
2 meter FM, 10 channels, 25 2 meter FM, 100 channel 2 meter FM, 100 channel 2 meter FM, 10 channels,
watts with pushbutton frequen-  combinations, 25 watts (Incl,  combinations, factory-installed 10 watts (Xtals not in- $ 34995
cy selector (incl. 146,94 MHz)  146.94 MHz) front panel mount 12 digit al- cluded)

Hand-held, 2 meter FM, & channel
3.0 watts, GTX-1T with factory in
stalled tone encoder

514975

Add $4 per radio for Shipping, Handling & Crystal Netting

ACCESSORIES

[, 3

] Ringo Ranger ARX-2 6 db Z-M Base Antenna $29.95
] Lambda/4 2-M and 6-M Trunk Antenna $29.95
[] TE-l Tone Encoder Pad $99.95
[] TE-Il Tone Encoder Pad .. $29.95
] PS-1 Regulated AC Power Supply for use with all

makes of transceivers 14 VDC-7 amp . $69.95

and the following standard nrystils

@ $4.50 each ... . ... : R
Non-standard crystals
ol R I T O .

ACCESSORIES FOR GTX-1 and GTX-1T

[J PSI-18 Optional Nicad battery pack . ...$29.95
] PS-2 Charger for GTX-1(T) battery pack ... . . $39.95
... $12.95

(] BGLC-1 Leather carrying case ... .
QTE-III Tone Encoder (for use with GTX-1)

_________________ su.y
c3 |

h-—_-:—__———_-——_—_——_-——————-—————-——_—‘
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W. Edmund Hood W2FEZ
116 W. Park St.
Albion NY 14411

Think You
Understand SSB?

Suppressed carrier, single
sideband transmission

has so completely overtaken
amateur radiotelephony on

the lower frequency bands
that AM signals are a rarity.
In fact, many stations aren’t
even equipped to tune in an

AM signal. The advantages of
single sideband are well worth
the trouble of acquiring the
more precise and complex
equipment needed to produce
and properly receive these
signals. It does, however,
burden the Novice with

This popular amateur transmitter uses tubes all the way through, rather than solid state.

Nonetheless, it serves as an excellent example of an SSB transmitter using the filter method to
generate an SSB signal. Although presently superseded by solid state units, this model is still
quite popular, and brings a good price at hamfests and in the want ads. (Photo courtesy of

Heathkit. )
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-- after this, you should!

having to learn much more
today than he might have
needed twenty years ago, in
order to reach an average
level of understanding in the
communications art.

When voice modulation of
a radio signal was first
accomplished, it was believed
that the level of the signal
was modulated, or caused to
vary, at a rate corresponding
to the frequency and ampli-
tude of the voice. By the late
twenties or early thirties, this
had been disproven, although
the theory continued to be
taught for many years after-
ward and the term “ampli-
tude modulation'' persists to
this day. (See Fig. 1.)

The technique for produc-
ing an amplitude-modulated
signal results in the complex
waveform of a carrier and
sidebands of which we now
know an AM signal i1s com-
posed. When we dissect an
AM signal and examine it
component by component,
we discover that the carrier
remains constant in its level.
We also find that a narrow
band of spectrum above and
below the carrier frequency is



occupied by a rather complex
pair of signals resulting from
the combination of the
carrier with the voice.

When agny two signals are
combined in a nonlinear
device, the output of the
device usually contains the
original two signals and two
new signals, whose fre-
quencies are the sum and the
difference of the frequencies
of the original two signals.
For example, if we take a
signal at 3.9 MHz and com-
bine it with a 1 kHz signal,
we obtain the original two
signals plus a signal at 3.901
MHz, resulting from the
addition of 3.9 MHz and 1
kHz; we also find a signal at
3.899 MHz, resulting from
the subtraction of the 3.9
MHz and 1 kHz signals. If we
were to attempt to radiate
these signals, the 1 kHz
would not, of course, radiate,
but the other three would.
We would have a 3.9 MHz
carrier and a sideband at 1
kHz above and below it. This
is an AM signal of a T kHz
1one.

Now, suppose the carrier
were eliminated and just the
two sidebands transmitted. If
we were to insert a carrier at
the receiver, it would com-
bine with the 3.899 MHz and
3.901 MHz signals to repro-
duce the 1 kHz tone. The
carrier, then, is not really
needed to recover the 1 kHz
tone. (See Fig. 2.)

CARRIER
(50% OF POWER)

SIDEBAND (2579 SIDEBAND (25%)]

R

OHE SIDEBAND [99.99%]

CARRIER
(O00%: OF POWER)

Ireg Ah MUCH
SPECTRUM SPACE

Fig. 2. Instead of transmitting the carrier and both sidebands
(upper left), you transmit a single sideband (lower left). At the
receiver, you insert a carrier (right), which allows you to

demodulate the signal.
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Fig. 1. Here is a typical means of amplitude modulation (upper left). The audio waveform
(lower left) is imposed in series with the transmitter’s output. Audio power must equal rf
power. The waveform at the upper right resulted, It looks as if the amplitude of the rf really
was being modulated. A closer analysis, at lower right, proved that the carrier remained
constant, while sidebands, representing the audio, appeared above and below the carrier.
Sidebands each represent 25% of the transmitter’s power, for a total of 50%.

We can also eliminate
either one of the sidebands
and still recover the 1 kHz
tone. Whether we eliminate
the upper or the lower is
simply a matter of prefer-
ence. If, instead of the 1 kHz
tone, we were using sidebands
representing the complex
waveform of the human
voice, we can, just as long as
we insert a carrier at the
correct frequency in the
receiver, recover the voice.
This has two big advantages
over an AM signal, and just
one small disadvantage. The
disadvantage is that the

CARRIER

receiver must be very stable
and must have an oscillator to
generate the carrier. In by-
gone Years, this feature only
existed in the more expensive
shortwave receivers. The
advantages greatly outweigh
this one disadvantage.

When an AM signal is
transmitted, the overall signal
would cover a portion of the
spectrum 6 kHz or more
wide. The transmitter power
would be divided, half of it

producing the carrier and half
of it producing the two side-
bands (one quarter of the
power to each sideband).
Now the carrier doesn’t do
anything, except help the
receiver demodulate the
signal. If we get rid of it, we
have twice as much power
available to transmit the side-
bands, which contain all the
information in the signal.
Now, if we get rid of one of
the sidebands, there is that

Here is a commercial parallel to the amateur fransceiver. It
averages about 150 Watts PEP, and has a frequency accuracy
of better than 1 part per million, if carefully tuned. It is much
more complicated than an amateur unit, since each channel is
pretuned, A ten-channel duplex unit has over 150 adjustments
in the alignment procedure. (Photo courtesy of Scientific

Radijo Systems. )
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much more power available
for the other one. Because of
the complex waveform of the
sidebands, we only have the
effect of two to three times
the effective power in the
signal, rather than four, as we
might have expected.

Then there's the narrower
bandwidth. A single sideband
signal occupies less than half
the spectrum space available
to an equivalent AM signal.
This makes room for more
stations and reduces the
amount of almﬂspht’:rlc noise

Lt =

picked up by the receiver.

A suppressed carrier, single
sideband signal can be pro-
duced by several methods,
and most of them produce an
equally good end product. It
is there, however, that the
comparison ends. The phasing
method of generating a single
sideband signal is so complex
that it is seldom used. In fact,
I've only seen one amateur rig
using this method, and that
was produced ten or fifteen
years ago by Heathkit.

The most popular method

of single sideband generation
s called the filter method,
and it i1s this method that |
will cover in detail. (See Fig.
4.)

IThe heart of any single
sideband transmitter is a
device called a balanced
modulator. There are a wide
variety of balanced modula-
tor circuits available, some
more complex than others,
and each one is somebody’s
favorite. While | don't wish to
push one type over the
others, | will only cover a

. “H.‘ﬂﬂ J

J : w0 L4 | RECEIVE |IF
3, PR . CH#HIE&L FILTE DG &31*“ [z — =
R i (sSB ONLY) H;;v e FI0,
"'1:' - ._.'.r- % l:“\l"‘::.- X -
A S e 190 i SR,
o A e ' ok ¥ B ﬂ u e @RR‘ER .
- — SR ' $
RCV AUDIO r e
QUTPUT ~ pauancep - L1
~ MODULATOR S METER.- q
o = | ZERO SET . DETEETDH
PPC + '

4 DIODE

O
(000
O

CARRIER ﬁﬂﬂfﬂﬂ;..

BALANCED MIXER

)

RCV. AUDIO
LEVEL

ahls

S METER
LIMIT

Fig. 3. This PC board is the heart of the commercial SSB transceiver. Note the location of the
different circuits, as shown on the diagram. It is, in fact, a complete SSB exciter in itself, except
for the oscillators and the final conversion. This board alone retails for several hundred dollars.
(Photo by W2FEZ, with permission from Scientific Radio Systems.)
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sampling here. A balanced
modulator, incidentally, is
also often used in a receiver
to mix the incoming signal
with that of the local oscil-
lator to produce the i-f signal.

Here is one of the easier 1o
understand balanced modula-
tor circuits. (See Fig. 5.) Note
that the audio is fed to the
two transistors in a push-pull
arrangement. The carrier,
however, is fed to the transis-
tors in parallel. At the out-
put, the carrier is of the same
amplitude and polarity at
opposite ends of the winding.
Thus it cancels itself out,
leaving only the two side-
bands. Any small amount of
carrier that gets by, due to
unequal characteristics of the
transistors, is eliminated by

adjusting the balancing
polentiometer.
The four-diode ring

modulator circuit needs no
balancing potentiometer, so
long as the diodes are well
matched in their character-
istics. (See Fig. 6.) lts opera-
tion is a bit more difficult to
explain, but it operates by
being thrown in and out of
balance by the audio signal. It
enjoys its greatest popularity
as a radio frequency mixer
circuit. The two transformers
are broadband toroids, and,
in receivers employing this
circuit, they are small enough
to fit on your fingernail.

The two-diode balanced
modulator is an easy one to

make and often represents
the best compromise in
simplicity and efficiency.

(See Fig. 7.) Any of the
above circuits have carrier
suppression of 50 dB or
better, when properly built
and balanced. They are not,
by any means, the only
balanced modulator circuits
in use, but are representative
of a very wide variety.

A balanced modulator,
whichever circuit is used,
produces the two sidebands
characteristic of an AM
signal, but no carrier. This
brings us halfway to our goal.
Now we must eliminate one
of the sidebands. This is done
with a very selective filter,
hence the name “filter



method.” Two kinds of filters
enjoy great popularity in this
application. One is made
using quartz crystals of the
proper frequencies, con-
nected in a lattice or similar
arrangement. (See Fig. 8.)
The other consists of two
magnetic transducers, and a
number of mechanically
resonant discs. Mechanical
filters, generally made by
Collins, are more popular in
commercial systems and in
the more expensive amateur
transmitters.

Whichever type of filter is
used, it must pass a band of
frequencies about 3 kHz wide
and must reject all fre-
quencies outside that band,
with a very high amount of
attenuation. (See Fig. 9.)

The frequency of the radio
frequency signal fed into the
balanced modulator s
selected to be just outside the
passband of the filter. The
filter passes the desired side-
band almost without loss and
eliminates the other sideband
and any residual carrier. The
selection of either the upper
or the lower sideband is
accomplished by changing the
carrier frequency from one
side of the filter passband to
the other.

Single sideband signals are
usually generated at a fairly
low frequency and then con-
verted to the desired fre-
guency. This is accomplished
by mixing the low frequency
signals with one of a higher
frequency and then tuning
out the unwanted products.
In one brand of commercial
unit, for example, the signal
is originally generated in the
neighborhood of 455 kHz
and then mixed with a signal
close to 1955 kHz. This
results in a signal at 1500 kHz
and another at 2410 kHz
The 1500 kHz signal is
selected and the other re-
jected by the tuned circuits.
This signal is amplified and
then mixed with a still higher
frequency. If, for example,
we wanted the final product
at 3.9 MHz, we could obtain
it by combining the 1.5 MHz
signal with a 5.4 MHz signal.,
We can note here that, each

FILTER PASSBAND REMOVES
| OME SIDEBAND

l.I i

1""‘\-\_\_‘_‘
Pl A \
I . lIII
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TWO SIDEBANDS, ONE SIDEBAND, =% -FHEEUENE? SILSSEA
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L
BALAWCED FEEQUEMLY
MCOULATOR CONVERTERS

Fig. 4.

time we mix and use the
difference frequency, rather
than the sum, the sidebands
invert. That is, the upper side-
band would become a lower
one and vice versa. It's okay
to do it this way, as long as
we are aware of this
phenomenon.

Once we have the signal ?
converted to the proper fre- 2 CARRIER
quency, all we have to do is 5
amplify it to the desired
power level. Here again, we
have to be careful what kind
of amplifier we use. Ampli-
fiers are classed according to
the way the grid of the tube
or the base of the transistor is b
biased. The most efficient of

the radio frequency power  juo° % E T

455 Kz
IF TRANS

SUPPRESSED
CARRIER

1~ DOUBLE
SIDEBAND
ouT

baae

._gf____--w
e

amplifiers is biased as class C.

This means that the voltage >
on the grid or the base is set

so that current flows only . Z
during the peaks of input oy iy
voltage. This is all right for

CW operation, but wouldn't Fig. 6.
work very well with a single EMITTER FOLLOWER

AUDIO AMPLIFIER

sideband signal due to the
distortion that would occur.

A class B amplifier is )|
biased so that current flows l_
only during the positive half I
of the input cycle.

A class A amplifier is
biased so that current flows
at all times. It is the least
efficient, but produces the
least amount of harmonic
distortion. Amplifiers biased
at class A, class B, or in
between are known as linear I AN ._T
amplifiers, and this is the o gty
only kind that can be used Flg. 7.

g % P
COLLINS

MECHAMNICAL 558 OUT
FILTER

37



E><9

Fig. 8. Basic crystal lattice
filter circuit.

when the input signal is
already modulated.

The features just described
represent the characteristics
common to all single side-
band transmitters. If you
understand them, you are
more than halfway to a gen-
eral understanding of the
mode. Receivers designed for
signals of this type differ
from conventional receivers
only in that they are more
selective than their ancestors,
and the detector circuit,
instead of being a simple
diode, is a balanced mixer.
This enables the most effi-
cient demodulation of the
signal. Older receivers can
receive single sideband signals
as long as they have a CW
oscillator. It just requires
careful tuning and adjustment

of the pitch control or the
CW oscillator.

The conversion features of
a single sideband transmitter
make transceiver design the
most economical way to go,
though not necessarily the
most versatile. The carrier
oscillator continues to oper-
ate in the receive mode,
thereby enabling demodula-
tion of the signal, and, since
the same conversion oscilla-
tors are used i1n both modes,
transmit and receive fre-
quencies are automatically
locked together.

When operating single side-
band with separate trans-
mitter and receiver, you
should remember that very
careful tuning is essential.
Some transmitters include a
feature that produces just
enough carrier to enable
spotting the frequency on the
receiver. With others, you
may have to speak into the
microphone while fine-tuning
the vfo (in the spot mode,
not in transmit, please) until
the voice sounds natural in

CARRIER
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Fig. 9. Typical mechanical filter passband,

the receiver. Do this after
having first tuned the receiver
to the desired signal.

Upper sideband is gen-
erally preferred on twenty
meters and above, while
lower sideband 1s commonly
used for forty and below.
Other than custom, however,
there is no rule dictating

which sideband to use. A
little practice, and the Novice
should very quickly be join-
ing us after he gets that Gen-
eral ticket. This article hasn't
covered the entire extent of
single sideband operation, but
| hope that it has, at least,
helped to get the beginner
over the hump. =
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‘““‘Wasverbespriz?”

0K, so you want to save money — can’t blame you for that!

After you have called the 800 numbers, got your “best price,"” sent your money — what do
you get? A box. Suppose it doesn't work? (Murphys’ law). Ship it back (at your own ex-
pense)and wait. Or — two weeks after the warranty expires — so goes therig...what todo?
And since you got that great discount how much attention will you get? Rotsaruck fella!

Today's amateur equipment is far more sophisticated than that of even a few years ago,
and it's getting more so every day. Service becomes an important issue. At CFP we have

Drake or Yaesu product, CFP will provide an additional 90 days of warranty protection.

This warranty will be identical with the normal warranty with the exception that we will

There may be occasions when we won't have the item you desire. Should you place an
order and we don't, we will refund your money and advise you when it will be available.

We won't sit on your money! If you wish a high demand item and want to make a deposit to
ensure getting what you want — fine.

Because we are amateurs and concerned about the issues, we limit our transmitter and
amplifier sales to licensed amateurs (a license photocopy will do).

Amateur radio is a great service and a greater hobby — lets keep it that way!
Mail Orders accepted. N. Y. residents add sales tax. SASE will get our list of used Amateur Equipment.

WANTED: GOOD
CLEAN TRADES!

WA2KTJ
WB2LVW

$
$
$
$
S
$
$
$
$
$
$
decided to offer you an alternative: If you are willing to pay the regular list price on any %
$
3
$
$
$
$
$
$
$
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211 NORTH MAIN STREET
HORSEHEADS, N.Y. 14845
PHONE: 607-739-0187

s B @ wA

Store Hours
Tues. to Fri. 10-6 p.m.
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Sat. 10-4 p.m. $
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Hamles! weekends
Ciosed Sun. & Mon
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