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think of yourself as an 

antenna expert! 
—you select your components! 

• 
• Get optimum performance band 

for band. Choose from medium 
or high power resonators tor 
your favorite bands. 

Fold over, 360° swivel mast for 
quick band change or easy 
garaging. Select from two 
versions, fender/deck or bumper 
mount location. 

• Stainless steel ball mount, 180° 
adjustable, commercial duty for 
superior mechanical and electrical 
performance. 

• Get exceptional reports, 
broadest bandwidth, 
lowest SWR. Use with any 
convenient length 50 ohm 
coax. Matching devices 
not required. 

...and you'll mobile 
with the experts' foremost 
choice. 

Get fixed station reports from 
your mobile—operate 6-10-15-
20-40-75 or 80 meters with the 
experts and join the vast 
majority using Hustler for nearly 
two decades. 

Model SSM-2 Ball Mount 

Model OD-1 
Quick Disconnect 

Model RSS-2 
Resonator Spring 

12421110 
Model L-14-240 

Mil Spec 
50 Ohm Feedline 

HUSTLER ANTENNA PRODUCTS—for sixteen 
years—original designs—created and manufactured 
by American ingenuity labor and materials—used by 
communicators throughout the world 

Model MO-2 
For Bumper 
Mount 
Location 

Model MO-1 
For Deck or 
Fender 
Location 

Model BM-1 % 
Bumper Mount 

Standard 
Resonators 

RM 
400 Watts PEP 

Super 
Resonators 
RM(S) 

2 KW PEP 
Greatest Bandwidth 

Hustler designs are patented under one or more of the 
following assigned to New•Tronics Corporation 3287732. 
3513472. 3419869. 3873985, 3327311. 3599214. 3582951 

• For convenience, use the 
Hustler stainless steel 
resonator spring, 
and special design quick 
disconnect. 

"the home of originals" 

n 7-   
Available from 
all distributors 

who recognize the best. 

new-tronics 
corporation 
15800 Commerce Park Drive 
Brookpark Ohio 44142 
(216) 267-3150 



The Transceiver 
you'd expect 

in 1980 

is ready-now! 
From the company that revolutionized hf ham radio by giving you the first all-solid-state low and medium 

power equipment, comes the entirely new TRITON IV, a transceiver that is truly ahead of its time. The fore-
runner Triton II gave you such operating and technical features as instant transmitter tune, full break-in, excel-
lent SSB quality, superb receiver performance, pulsed crystal calibrator, built-in SWR indicator, a highly selec-
tive CW filter and efficient home, portable and mobile operation from non-aging 12 VDC transistors. 

Now — the TRITON IV gives you all of these — and more. A new push-pull final amplifier with the latest 
gold metalized, zener protected transistors, operating at 200 input watts on all hf bands 3.5 through 29.7 MHz. 
Plus a new crystal heterodyne VFO for improved short and long term frequency stability and uniform 1 kHz read-
out resolution, even on ten meters. 

Unsurpassed selectivity is yours with the new eight pole if. crystal filter, and improved spurious rejection 
results from the new IC double balanced mixer. 

The benefits of ALC now extend to output powers less than full rating with a front panel threshold control. 
When driving linears that require less than maximum available power from the TRITON, or when propagation con-
ditions permit reliable contacts at reduced power levels, ALC will hold your output to the desired level. 

Many small circuit improvements throughout, taken collectively, add more performance and quality pluses 
— such things as individual temperature compensated integrated circuit voltage regulators for final bias control 
and VFO supply. And toroid inductances in the ten and fifteen meter low pass filters, LED indicators for offset 
tuning and ALC threshold, accessory socket for added flexibility, and sequen-
tially keyed mute, AGC and transmitter circuits for even better shaped and 
clickless CW. 

And to top it all off, the highly desirable case geometry has been main-
tained, but it has a handsome new look. Bold lettering on an etched aluminum 
front panel and textured black sides and top make the TRITON IV look as 
sharp as it performs. 

There is nothing like a TRITON IV for reliability, features, value and just 
pure fun. And — best of all — you do not have to wait until 1980 to own one. 

TRITON IV $699.00 TE N-TE C 

For more information about the new 
TRITON, as well as the full line of 
accessories that will be available 
soon, see your dealer or write. 

SEVIERVILLE, TENNESSEE 37862 
EXPORT: 5715 LINCOLN AVE. 
CHICAGO, ILLINOIS. 60646 



The First Base Hit! 
The 450MHz-FM game now has one on base! ICOM is on with the first 440-450 radio built 
specifically for base operation, the IC-31. You're going to be hearing a lot from this promising 
young newcomer following in the footsteps of that popular veteran, the IC-30A mobile unit. 

Impressively built for 26 channels and 10 watts output, 
this unit is the perfect teammate of the IC-30A, which has 
proven itself to be the biggest 450 winner on the road. 
With the S.W.R. bridge built right into the front panel and 
a forward mounted 9-pin socket, the new IC-31 base unit 
provides the flexibility necessary to good UHF operation, 
and its compact size and styling match the other ICOM base radios. 

If you want the number one team, bring it on home with the IC-31. Tryouts are being held at 
your ICOM dealer now. 

Frequency Range 
Channels 
Power Output 
Sensitivity 

Bandwidth (Transmitted) 
Size 
Weight 

440-450MHz 
26 
Hi 10 Watts, variable to 1 Watt 
.4 microvolts for 20DB quieting 
.3 microvolts for 12DB SINAD 
15KHz with 5KHz deviation 
111x230x260 (dim. in MM) 
7.2 kilos 

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by: 

CI) ICO M 
ICOM WEST, INC. 
Suite 3 
13256 Northrup Way 
Bellevue, Wash. 98005 
(206) 747-9020 

ICOM EAST, INC. 
Suite 307 
3331 Towerwood Drive 
Dallas, Texas 75234 
(214) 620-2780 
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EDITORIAL BY WAYNE GREEN 
PANIC IN NEVVINGTON 

Well, I almost went out to the 

Denver ARRL Convention. Pity, I've 
been wanting to visit Denver for some 

time ... they have a particularly 
active ham computer group there. The 
convention  committee  called  and 

asked me to be on the program ... 
fine,  I enjoy entertaining and the 

larger the crowd the better. I love 
having a chance to talk about the past, 
the present and the future of our 
hobby. 

But I warned them that they might 
have a tough fight on their hands 
getting Newington to let me talk. 

They turn white when they hear 
about it and they've kept me off the 
programs of most conventions for 

many years. No strain, I was told ... a 
couple days later came the apologetic 
call ... sorry, we can't have you on 
the program. 

So I asked why the League is so 
terrified of me ... are they afraid I'll 

tell lies or the truth? If it's lies, then 
they are saying that they feel the 
members are so stupid or gullible that 
they will believe me . .. if it is truth 

that frightens them, they have no 
choice but to try and stifle me. Either 
way speaks badly for them. 
I am assured by our lawyers that I 

could force the League to permit me 
to talk, but I feel that something like 
that will have to come from the 
members or more courageous conven-

tion committees, not from a lawsuit. I 
am fun to hear, I have done just about 
everything there is to do in amateur 

radio, and I tell it like it is with no 
holds barred ... things that I couldn't 
put in print ... like why over a dozen 

firms are not permitted to advertise in 
73 as a protection to the readers ... 

firms which are advertising in other 
ham magazines ... things like that. 

You know, it is a pity ... there are 

so  few entertaining ham speakers 
available ... I remember the time I 
was invited out to San Francisco to 

speak at the ARRL Convention there. 
After I got there they took me aside 
and explained that ARRL HQ had put 

their foot down ... I could not speak, 

even at a couple of small banquets for 
special groups. They did manage to 

sneak me into a RTTY breakfast 
meeting  that  ARRL didn't know 
about.  That was a long trip for 
nothing. 

The fact is that such a high percen-

tage of the active amateurs already 
read 73 that it is almost impossible for 

me to sell enough subscriptions at a 
convention to pay my way. Thus I 

rarely go to a convention unless I am 
on the program where I will have a 
chance to talk with a large number of 
people. At a booth I get a chance to 
say hello to a couple hundred readers, 

but no opportunity to talk at any 

length with anyone ... and certainly 
no chance to try to explain what is 

happening in amateur radio today and 
what will be happening tomorrow ... 
what the real inside situation is with 

the FCC ... things like that. 

If I'll have a good opportunity to 
entertain, I'll go to almost any con-

vention ... so if you are interested in 
knowing what is what ... the inside 

info ... or have any questions for me 
... make it known to convention 
committees that you want me there 

... and to hell with Newington. You 
want to know what really happened 

with BYTE? Or with the IRS? I can't 
print that stuff. 

ATLANTA — WAYNE SPEAKS! 

At least the latest word is that I will 
definitely  be  on  the  program at 

Atlanta ... more power to my buddy 

Chaz Cone, who led the brave expedi-
tion to Navassa back in 1972. I had 
such a great time during my first visit 

to Atlanta a couple years ago that I 

am really looking forward to the trip. 
They know how to make a visitor 

welcome there. The 1974 hamfest 
wasn't much, but their 1975 effort 

was a blast and really made up for the 

previous try. This year should be even 
greater, despite my talk. 

MAGAZINE LAYOUT 

Whilst most readers probably don't 
give a lot of thought to whether a 
magazine page is laid out with two 

columns of type, three, or four, it 
probably will not come as any great 
surprise to learn that the few unfor-

tunate people who put out ham maga-
zines worry about that sort of thing 

all out of proportion to its impor-
tance. 

For instance, when I got the idea 
for BYTE magazine and decided that 

it really had to be in the 8'4" x 11" 

format in order to accommodate the 
ads being run in other computer maga-

zines, I started looking over every 
magazine I could find to see what 
layout I liked the best. Three column 
was okay, but hell, everyone uses that 
and I am not all that well known for 

following the crowd. Two column is 
just too damned hard to read. The 
easiest type to read is the narrow 
columns used by most newspapers... 

a little under two inches wide. Any-

one with speed reading experience can 
really  whiz  down  these  narrow 

columns ... particularly on a second 
reading. 

If you're not into speed reading, it 

wouldn't hurt to try it. Many schools 
provide low cost night classes which 
will teach you the techniques involved 
in a few sessions. Even up here in 

Peterborough the local high school 
gives speed reading classes for adults. 

Once you've read through a tech-
nical  article carefully  you should 

normally remember about 20% of it 
pretty well. By doing a fast scan of 

the article afterward you can increase 

comprehension and  memory to a 
much higher percentage. And, like 

RAM memory chips, an occasional 
refresh flash will keep the material 
available for use. There are some 
mental scanning techniques which I 
have never seen written up anywhere, 

but which will allow you to keep 
virtually every detail of hundreds of 

books right fresh in your mind ... I'll 
have to write that up one of these 

days ... fantastic for preparing for 
exams ... or just for keeping enor 

mous amounts of data fresh in your 
mind. 

At any rate, I thought I'd try the 
narrower columns and run four to the 

page. In addition to being a great deal 
easier to read and scan, this would 
also permit great flexibility in the 
laying out of pages. Schematics could 

be one, two, three or four columns 

wide ... photographs could be made 
almost any size ... etc. Of course this 
flexibility also meant that the laying 
out of the articles would be a lot more 
difficult. The old two column layouts 
left little room for originality or 

imagination ... and thus were a snap 
to do. 

After some fifteen years of the old 
two column pasteups, I met more 
than a little resistance over my four 

column layouts. I liked them. The 
first three issues of BYTE used this 

format.  Then,  against  my better 

judgment, I let myself be overruled 

and a compromise two and a half 
column layout was tried. The first 
large issue of 73 came out with this 
layout. I hated it. Few readers noticed 

the great areas of wasted white space 
on many of the pages, but my many 

generations of Yankee blood curdled 
at the blank spaces ... spaces which 
should have type in them. If it weren't 
for my eyesight failing so rapidly, I'm 

sure I would print the whole magazine 

Continued on page 24 



KEN W OOD'S 
  T S- 8 2 0 

Cie   voot  t‘Np N „ 

Kenwood's well deserved reputation for fine craftsmanship and superb 
performance has never been more evident than in the TS-820. As a 

result of a host of innovative features being brought together, the 820 

offers a degree of versatility, performance and pleasure second to none. 

The Kenwood TS-820 is destined to be the world's new standard of 
excellence in amateur radio for years to come... a true "Pacesetter". 

NOISE BLANKER • The TS-820 uses 
an efficient noise blanker circuit, 
another Kenwood exclusive, A spe-
cial crystal filter assures unsurpassed 
efficiency in eliminating unwanted 
pulse noises 

RF MONITOR • Built in monitor cir-
cuit allows you to hear your own 
voice by sampling the RF signal 
Especially useful for adjusting the 
RF Processor 

HIGH STABILITY VFO • The VFO, 
heart of any SSB transceiver, is an 
exclusive Kenwood design using FET 
technology. 

DIGITAL HOLD • A single pushbutton 
switch offers the operator unprece-
dented versatility. The digital hold 
circuit will lock the counter and dis-
play at any frequency, but will allow 
fhe VFO to tune normally. Ever 
wanted to return to a certain spot 
3n the band and forgotten the fre-
quency? That won't happen again 
with the new digital hold feature on 
the Kenwood TS-820. 

SPEECH PROCESSOR  • An HF 
circuit provides quick time constant 
compression using a true RF com-
pressor as opposed to an IF clipper. 
Amount of compression is adjustable 
to the desired level by a convenient 
front panel control, 

TRIO-KENNOOD COMMUNICATIONS INC. 
116 EAST ALONDRA/GARDENA. CA 9024i-

IF SHIFT • The IF SHIFT control var-
ies the IF passband without changing 
the receive frequency. Enables the 
operator to eliminate unwanted sig-
nals by moving them out of the pass-
band of the receiver. This feature 
alone makes the TS-820 the pace-
setter that it is 

RF ATTENUATOR • Easy, one touch 
activation of the attenuator supplies 
20 dB of padding on receive. 

VOX • A voice-activated microphone 
circuit is built into the TS-820 with 
VOX GAIN, ANTIVOX, and VOX DE-
LAY controls placed on the front 
panel for convenient adjustment any 
time. 

KEN W OOD 
...pacesetter in amateur radio 

0‘-‘1 

PLL • The TS-820 employs the latest 
phase lock loop circuitry. The single 
conversion receiver section perfor-
mance offers superb protection 
against unwanted cross-modulation. 
And now, PLL allows the frequency 
to remain the same when switching 
sidebands (USB, LSB, CW) and elim-
inates having to recalibrate each time 

FULL METERING • During receive, 
an easy to read meter functions as 
an S-meter The same meter displays 
ALC level, plate current, RF output, 
and plate voltage during transmit 
Includes COMP setting for adjusting 
the compression level of the built-in 
speech processor. 

FINAL AMPLIFIER • The TS-820 is 
completely solid state except for the 
driver (12BY7A) and the final tubes 
Rather than substitute TV sweep 
tubes as final amplifier tubes in a 
state of the art amateur transceiver, 
Kenwood has employed two husky 
S-20014 (equivalent to 6146B) tubes. 
These rugged, time-proven tubes are 
known for their long life and superb 
linearity. The input power of the TS-
820 is conservatively rated at 160 W 
DC, 200 W PEP Tubes run cool with 
the aid of a noiseless fan (standard) 
mounted on the rear panel. The above 
tube and power combination mini-
mizes the possibilities of TVI and 
helps to maintain the Kenwood rep-
utation for excellent audio quality. 

DIGITAL READOUT DG-1 • (optional) 
A digital counter display can be em-
ployed as an integral part of the VFO 
readout system. Counter mixes the 
carrier, VFO, and first heterodyne 
frequencies to give exact frequency. 
Figures the frequency down to 10 Hz 
and digital display reads out to 100 
Hz. Both receive and transmit fre-
quencies are displayed in easy to 
read, Kenwood Blue digits. 

DRS DIAL • Includes the same satin-
smooth planetary drive found on 
other fine Kenwood models plus spe-
cial, high-precision gears to add a 
new "monoscale" feature for easier 
frequency readout. LSB, USB, and 
CW operating frequencies can be 
accurately read from the same pointer. 

HEATER SWITCH • The filaments of 
the three vacuum tubes may be turned 
off during periods of "receive only" 

CW AUDIO CHARACTERISTICS • 
During CW reception, a special filter 
is used to alter the audio frequency 
response to provide a more comfort-
able, easy to copy tone. 

Other features include: 
• Built-in 25 kHz calibrator 
• Built-in speaker' 
• CW Sidetone and semi-break in' 
• Rear panel terminals for linear 
amplifier, IF OUT, RTTY, and XVTR 
• Handy phone patch IN and OUT 
terminals" 

▪ Also available, the VFO-820  the 
perfect companion to the TS-820 



be my guest 
visiting views fro m around the world 

"God Bless You All" 
In the hours following February's 

earthquake in Guatemala, the only 
news reaching the outside world of 

the  catastrophe emanated from a 

small group of amateur radio oper-
ators in the stricken country and in 

the United States. 

The communications chaos was 

such that it fell upon these hams to 

inform  the  Red Cross, the State 
Department, the Guatemalan embassy 

here and other organizations of the 

extent of the disaster and the type of 
assistance needed. 
One of the first on the air was 

Clyde Stanford, who works for the 
Central American Mission in Guate-

mala City. He roamed the city in his 
short wave equipped car, giving vivid 
accounts to the outside world of the 
devastation. 

Monitoring Stanford in Miami was 
the amateur radio listening post of the 

Dade County Chapter of the Ameri-
can Red Cross, which immediately 

relayed  his reports to Red Cross 
national headquarters here. 
The damage figures given by Stan-

ford over TG9LW (his station's call 

letters) and by Don F iester, another 
amateur  in Guatemala City,  over 

TG9DF, were at first thought to be 
highly exaggerated. 

Later information, however, proved 
they were understated if anything. 

In the days since the earthquake, 
the amateur operators have turned 

their attention to obtaining health and 
welfare inquiries from people in this 

and other countries worried over the 

fate of relatives and friends in Guate-
mala. 

Among the ham operators here who 
have been on the air almost contin-

ually since the disaster is Lewis Bloch 
of suburban Fairfax Station, Va. For a 

brief period following the quake, he 

was a main source of information for 
the  Guatemalan  embassy  on  the 

events taking place in the homeland. 
Now Bloch, who is a publisher 

working out of his home, is handling 

welfare  messages  by  the dozens. 
Typical is one for the American Red 
Cross. 

The organization was contacted by 
John S. Whiting of Deerfield, Ill., 
whose son was working at the Spanish 
School in the city of Antigua when 

the disaster struck. Concerned that he 
had heard nothing about the boy's 
fate, he called the Red Cross here. 

Within an hour, Bloch was on the 

air, asking amateurs in Guatemala if 
they could provide some information 

about the younger Whiting. 

Bloch is an old hand in disaster 

situations. When an earthquake struck 

in Nicaragua a few years back, he 

recalls that he was on the air for days 

John Gorman WB2ROF sends traffic to Guatemala City, while anxious relatives 
wait for reply. 

Photos courtesy of Rick Moran WA2BBG, Photo Associates, New York. 

relaying reports and requests for assis-
tance. 

Another amateur, Joseph W. Miller, 

Bloch's  next  door  neighbor,  has 

handled over 200 messages since the 
earthquake, working as a volunteer for 

the Fairfax County Chapter of the 

Red Cross. As Bloch puts it, "Miller 
has been the workhorse on the opera-
tion." 

Bud Fink, chief of radio communi-

cations for the American Red Cross, 

has nothing but praise for the ham 
operators. Through an agreement the 
organization has with the ARRL, the 
operators funnel vital information to 
the organization not only on foreign 
but domestic disasters as well. 

The American National 

Red Cross 

*  *  *  * '* 

The cold statistics of death and 
destruction from last week's earth-

quake in Guatemala caused days of 
anguish to thousands of relatives in 
the United States, but ham radio 
stations in both countries have begun 
to bring relief to some, grievous cer-
tainty to others. 

At the Hall of Science in Flushing 
Meadow, Queens, volunteer operators 
yesterday  manned  Amateur Radio 

Station WB2JSM to relay scores of 
inquiries from anxious relatives in the 

Metropolitan  area  and  incoming 

responses from fellow hams in Guate-
mala and the Red Cross station in 
Miami. 

"Some of the news, fortunately 
even most of it, has been good," said 

Robert  C.  Rei ley,  call  letters 
WB2FHN, the executive director of 

the Hall of Science and a radio buff 

since 1939. "But there's been bad 
news as well." 

GOOD NEWS 

Mr. Reiley said that the station he 
was manning was in touch with about 

a half dozen English-speaking hams in 
Guatemala, including a young Cali-
fornian known as Joanne K6GFW, 

who operated with a portable radio 

transmitter and emergency generator 
from her home just outside Guatemala 
City. 

Among the good news received 

from Joanne, Mr. Reiley reported, was 
a message for a family in Elmhurst, 
Queens, whose daughter, a registered 

nurse married to a Dutch United 
Nations official, had not been heard 

from. Her father, Earl Cosgrove, said 
last night that the young couple, 

Ruud and Marie Anne Ooye, were in 
Guatemala last Wednesday when the 
earthquake struck. 

Martin Schwartz W2EPZ, a 44 year veteran of ham radio, prepares traffic to be 
sent to Guatemala. 
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"Even the U.N. couldn't get them," 

Mr. Reiley said, sitting at his bank of 

radio  equipment  with  two other 

volunteers, Conrad Eiselen WB2FGB 

and Dan Algeri WA2MX I. "But we got 
through all right." 

NUMBER HELPS 

He said Joanne had been able to 

find out for the Cosgroves that their 

daughter was well and working in an 

emergency hospital in the Guatemalan 
town of San Lucas. 
Mr. Reiley said most of the nearly 

200 inquiries relayed from Flushing 

Meadow Park up to last night were 

from Guatemalan residents in this 
area. He said the station, the most 

powerful of its kind in the city, would 
be operating again today from 10 am 

to 10 pm and could be reached by 

calling 699-9400. 
"If we have a telephone number to 

call down there, that helps," he said. 
Inquiries without telephone numbers 

would be routed via Miami and Pan 
American  World  Airways,  which 

volunteered to take the messages to 
Guatemala City several times a day, 

Mr. Reiley reported. 

The station, in the Hall of Science, 
normally serves to demonstrate ama-

teur radio operations for visitors and 

tourists. According to Mr. Reiley, the 

hall and the station now shut down 

Mondays and Tuesdays, because of 
the city's financial straits, even though 

it is operated by a private nonprofit 
body. 

NEWCOMER COMMENTS 

But because of the Guatemalan 
disaster, volunteers like Mr. Reiley 

come in to operate the station as they 

have in previous emergencies, such as 
the earthquake in Nicaragua, in 1972. 

One of them, Mr. Eiselen, is a 

71-year-old retired service manager 

who got his license a few years ago 
from what Mr. Reiley termed the 

largest amateur radio school in the 
United States, an adjunct of the Hall 
of Science. 

"I'd been fooling with shortwave 
radio ever since I was a kid," Mr. 
Eiselen  remarked,  "but  I always 

wanted to become a real radio ham." 
He said that if Mr. Reiley needed him 
again today, he'd be there. 

Wolfgang Saxon 

Reprinted from The New York Times, 

Tuesday, February 10, 1976. Copy-

right 1976 by the New York Times 
Company. Reprinted by permission. 

*  *  *  *  * 

At 4:04 am on February 3rd, a 

killer earthquake dealt a swift and 
unsuspecting  blow  to  the  sleepy 
country of Guatemala. 
Roofs, walls and entire buildings 

crashed down, killing, injuring and 
trapping  thousands of  citizens of 
Guatemala  City  and  surrounding 
towns and villages. Power, water, and 
telephone lines were disrupted by 
falling buildings. Fires in various parts 
of the city burned out of control for 

the lack of water pressure in fire 
fight ing. 

Frantic searches began for friends, 

relatives and loved ones. Muffled cries 

could be heard from persons buried in 
tons of rubble.  Men, women and 

children dug frantically among fallen 

structures  to  help  those  trapped 
beneath. Far too often, help arrived 

late, as another individual died. 
The initial hours were the worst, 

for no one knew the extent of the 

damage. With nearly 100% of com-
munication facilities disrupted, the 
only way for messages entering or 

leaving the country was via radio 
sources.  Unfortunately,  most radio 
communications were inoperative due 

to the lack of emergency power. 
Once the news of the disaster 

reached  the  amateur  radio  com-

munity, hams in the western hemis-
phere, and in the United States partic-

ularly, focused their attention and 

abilities on the shaken country. 
The  disastrous  earthquake gave 

hams another opportunity to show 
dedication and expertise in estab-
lishing communication channels to 

facilitate the passing of emergency 
traffic between the U.S. and Guate-

mala. 

Previous  experience  in  traffic 

handling  through  the  Red  Cross, 
AR EC,  Local, Area, and Regional 
NTS gave hams the confidence and 

practical experience to step in and set 
up communication networks within 

hours of the disaster. This proved the 
effectiveness of the National Traffic 

System in training operators to handle 
messages during an emergency. 

Hundreds of ham operators across 

the American continent were actively 
participating  —  either  passing/ 

receiving traffic, or assisting by mon-

itoring emergency frequencies. 

Many amateurs know the correct 
operating procedures used during an 
emergency, and, by virtue of their 

experience, are a helpful asset to the 

net control station who is trying to 
coordinate  the  incoming/outgoing 

traffic. 

Others who are not acquainted with 
traffic handling can turn a smooth 
operating net into a nightmare. Many 
hams who participated in the Guate-

malan crisis know of this first hand. 

It is hard to state the exact rules of 
emergency operation that should be 

observed.  Each  situation  may  be 
different. However, there are general 

rules that should be followed. 
1. ORM. Do not transmit without 

listening. This is probably the most 
important rule to follow explicitly. 

Many times during the Guatemalan 
crisis, amateurs would break in and 
call CO or ask what net is in opera-
tion. Someone would have to tell the 
fellow he is on an emergency net, 

thereby adding additional QRM to 
answer his question — or net control 
would have to tell him to stand by 
until he could pick him up. In most 
cases, portions of traffic would have 

to be repeated because one person did 
not  listen  before  transmitting. 
Multiply this by several hams doing 
this every five minutes and you can 

Kids and adults monitor the traffic from station WB2JSM by using handsets 
provided, while station personnel collect and call out traffic within. 

begin to understand the problems it 
causes in net operations. 
Anot her  unforgivable  amateur 

"sinner" is the ham who calls net 

control and says, "This is WA5???. I 

am just standing by listening. Can I be 
of any help?" 

If you  are really interested  in 

helping, you will monitor the fre-

quency until a request for assistance is 

transmitted by net control. 
Remember, only you can keep the 

QRM level down. 

2. Accuracy. In message handling, 
this is all important. Do not try to 
impress the station you are trans-

mitting to by sending beyond their 
copying speed. If you are receiving the 
message and the station is going too 
fast, ask him to QRS. It takes just as 
long to answer requests for "fills" as it 
does to send at an appropriate speed 

the first time. 
After trying a full day to deliver a 

message to California from Guatemala 
via land line,  I finally asked the 
operator  to  check  the  number. 

Because one digit was transmitted 
incorrectly,  a mother  had  to go 

through another sleepless night before 
she learned that her son was alive and 
well. 

Remember, speed is not requisite, 

but accuracy is. 
3. Authenticating messages. During 

an  emergency,  all  messages,  and 
especially official ones, should be 
written and signed by the originating 

party. A telephone number on the 
message where the signatory party can 
be reached is also advisable. This is 
normal  procedure  for  routine 
messages during an emergency, too. 
Remember, you are responsible for 

all messages transmitted from your 
station. So be sure your messages have 

authenticating signatures. 

Message handling is not everyone's 

forte, but if you want to be of service 
during an emergency situation, at least 

inform yourself of the correct oper-
ating procedures. 

There are two very helpful booklets 
that may be ordered from the AR R L: 

Operating An Amateur Radio Station 

(THE COST  IS A NOMINAL 50 

CENTS) and Public Service Communi-

cations IF REE). These two booklets 
will give you everything you need to 

know except the practical experience 

which comes with on-the-air opera-
tion. 

I don't believe I will ever have a 
higher satisfaction than having been 

able to deliver a message to someone 
to tell them his loved ones were alive 
and well. 

One memorable phone call to a 
Spanish-accented  lady  will  always 
mean something special to me. When 
she answered the phone, the operator 

said, "This is a long distance collect 

call from an amateur radio operator 
who has a message for you from 

Colonel Juan Ortega (name changed) 
in Guatemala Cit  " The operator 

had not finished the sentence when 
the excited lady interrupted saying, 

"Oh yes, yes. That's my son! That's 
my son!" 

Once I delivered the message in-
forming her that her son was alive and 
well, she said, "You will never know 

how much it means to me to receive 
this message. Ever since the earth-
quake, we didn't know if our son was 
alive or dead. God bless you for 
helping to find my son — God bless 

you all." 

Daniel L. Kayser WB8VZX 
Willard OH 
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A Representative De mocratic Republic? 

Not long ago, the ARRL, through 
OST, announced its interest in be-

coming involved in repeater coordina-

tion.  Their  idea  was to appoint 
regional ARRL frequency coordina-
tors to either work with existing 

councils or, in some cases where no 

coordination exists, become the coor-

dinating facility. It was stated that the 

reason for this was to recognize the 
fine work now being accomplished by 

individual coordinators and/or coor-

dinating councils and thereby give 
official League backing to this work. 

While  I totally agree that official 
League recognition of repeater coor-

dination efforts will lend a lot of 
much needed credence to this work, I 

and others I have talked with are 

bothered by two distinct things. First, 

it is not clear who would be "top 

dog" in such a setup: the existing 
council or the ARRL-appointed coor-
dinator. If a case should arise in which 

the two found themselves diametri-
cally opposed on a given matter, 

whose  decision  would  be  final? 
Secondly, the concept of "appoint-
ing" a person to this position by an 
organization outside a given area, 

rather than permitting all interested 
amateurs from within that geographic 

area to "elect" one of their peers to 
that position, does not seem exactly 
fair. The very reason for the success of 

most coordinating councils has been 
the fact that they are elective bodies 
rather than appointive. Thereby, every 
amateur involved in such efforts feels 

that, through the electoral process, he 

or she does truly have a voice in 
matters. 

Finally, I consider the League pro-

posal a bit shortsighted in that it is 
designed only to recognize repeater 
frequency coordination and is thereby 
not  totally  representative  of  all 

VHF/UHF oriented amateurs and all 

VHF/UHF  operation  in  various 

modes.  For example,  it gives no 

assurances whatever that the rights of 
non FM interests will be protected in 

the future. It is my feeling that any 

large scale  frequency coordination 

effort must be total. It must not only 
be voluntary and elective, but must 

also represent every special interest 
and  mode  operating  VHF/UHF, 

including such specialties as ATV, 

SSB, OSCAR, RTTY and yes, even 
AM. It must guarantee some voice to 

all, since it will be the amateur — not 

the League or any organization — that 
will ultimately decide the destiny of 

any band and mode. 

Now please don't think that  I 
doubt the League's sincerity in this 

matter; quite the contrary. I strongly 

believe that the League is sincerely 

looking out for the welfare of the 
overall amateur community. Frankly, 

I know of no other individual or 
group within our community with the 
capabilities of properly representing 

us to Washington and to the rest of 
the world. If I felt any other way, I 

would not have joined it. About the 
only thing that bothers me in regard 
to the League is their "hang-up" on 
having to always "appoint" rather 

than elect, especially to positions such 
as we are now discussing. In my mind, 

the position of League Area Coordina-
tor is as important as the position of 
Division Director. He or she will be 

holding a good part of a given geo-
graphic area's VHF/UHF spectrum 
utilization in his hands, and therefore 
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I feel that those affected by decisions 

of such an individual should have the 

ultimate decision as to just who such 

an individual will be. But, is this still 

the best way — or is there another 

alternative? I think that there is. 

The idea that I am about to pass 
along is just that: an idea. A starting 
place from which to go forth. Ad-

mittedly, it has faults (no plan is 
perfect), but it meets two prime pre-

requisites. First, it is as close to being 

perfectly democratic as is possible. 
Other than for procedural matters, 

there is no single individual appointed 

by any other group or individual. 

From the local "grass roots" level to 
the upper echelon, all those serving 

are elected by their peers, elected by 
their fellow amateurs as their repre-

sentatives. Secondly, it allows ama-

teurs involved in VHF and UHF to 

totally determine, within the frame-
work of the Commission's Rules and 

Regulations, the future development 
of that part of the amateur spectrum. 

In this way, we can be assured of 
uniformity in nationwide growth and 
thereby provide positive leadership 

and direction internationally. Starting 
to sound interesting? Well, all this is 

possible only if all amateurs interested 
in the future of VHF and UHF com-
munication are willing to get involved. 
Total involvement of all interested 

amateurs is the simple key. The idea is 
to build a national voluntary fre-
quency coordinating council, one that 
would not only look out for the 

welfare of repeaters, but also would 

represent all aspects of VHF and UHF 
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operation. Refer to Fig. 1; this is how 
it would be built. A city, state or 

other geographic area interested in 
working on such a plan would form 

"Workshop  Groups"  made up of 
individual amateurs of similar interest. 

These "Workshop Groups" could take 

the  form  of  local  coordinating 
councils such as we now have only for 

repeater owners, or perhaps the less 

formal "club" approach. Since I live 

in Southern California, let's use it as 
an example. Southern California is a 

given geographic area with two func-
tioning  VHF  coordinating  groups 
already in existence. Two meter and 

220 MHz repeater systems are coor-
dinated by the Southern California 

Repeater Association, while systems 

on 50 MHz and 450 MHz and up are 

the coordinating job of the California 
Amateur Relay Council. Such organi-

zations as these would continue to 
operate without any change except 
for one small item, this being the 

election by the general membership of 
such organizations of a representative 

to a regional coordinating body to be 
described later on. 

Now let us suppose that there soon 

developed a lot of SSB activity on two 
meters (and such is quick becoming 

the case in many parts of the nation as 
multi-mode transceivers such as the 
Multi-2000 and and TS-700, to name 
but two, proliferate among the ama-

teur ranks). An area SSB users Work-
shop or Council could be formed 
locally to set up specific guidelines as 

to operational  parameters of this 
mode,  if the  amateurs  involved 
thought it was necessary. For example 

only, let's assume that the SSB Coor-
dinating  Council  decided  that  a 
number of specific frequencies should 
be voluntarily set aside as designated 
calling frequencies. In a like manner 

to the repeater council, they could 
coordinate the same and ask that all 
amateurs voluntarily, and that word 

must  be  underscored,  voluntarily, 
respect these allocations. We must 

never forget that no one amateur or 
group of amateurs owns or has a 

god-given right to any specific fre-

quency. 

RTTY enthusiasts, ATVers, AMers, 
OSCAR users, etc., could form their 

own representative area group to coor-

dinate efforts of amateurs involved in 
that given mode and/or band. Regu-
larly, these area groups would have 

their  elected  representatives  meet 
locally to discuss and hopefully solve 
on a local  level  problems either 

between or common to some or all. 
They would learn to interact with 
each other and develop lines of com-

munication that would be of mutual 
benefit. Never again could an amateur 

say,  "Well,  I was not asked my 

8 



be my guest 
visiting views fro m around the world 

opinion on this matter." The forum 

for his or her specific special interest 
would be there if he or she had the 

interest to make their voice heard. 
That excuse would be gone. 

Also of note is that users of a 
specific mode or band segment would 
be responsible for solving their own 

problems  unless  such  problems 

involved users of a different mode or 
band segment. If an AM station, let's 

say, were playing havoc with SSB 
operations,  the  two  Workshop 

Councils involved could get together 
to solve the dilemma. Other interest 

groups need not get involved, and 
indeed should not, unless requested to 
try to help mediate the dispute as a 

disinterested third party. While total 
intercommunication  would  exist 
between all such groups, no one group 

would ever become "king of the hill" 

over the other groups. 
Keeping with our example, the 

logical next step is some form of 

statewide organization made up of 

elected representatives of each of the 
just described local groups. The state-

wide organization would be comprised 
of elected representatives of each of 
the  interested  local  groups,  i.e., 

repeater  council,  remote  owners 

council, AM users council, etc. Such a 

group would not get involved in local 
matters between its members, unless it 
involved solving a problem that had 

occurred between two neighboring 

groups of the same interest. Then only 
members of groups of similar interest 

would get involved in any form of the 
mediation or solution effort. That is 
to say, should a problem develop 

between  two  neighboring  RTTY 
organizations, only members of the 

statewide council involved in that 
particular mode and acting as dele-

gates from other RTTY groups would 

get involved. Repeater council repre-

sentatives, SSB group representatives, 
and all other parties would keep hands 
off unless asked to help mediate the 
problem.  Basically,  the  statewide 
organization would only involve itself 

in matters that were impossible to 
solve on a purely local level. 
Another important responsibility of 

the statewide organization would be 

to establish and maintain lines of open 
communication with adjoining state-
wide organizations. Since radio signals 
do  not  observe  "the state line," 
problems between adjoining states 

might occur from time to time. It 
would be the prime responsibility of 
these statewide organizations to solve 

such  problems on this level.  For 

example, the South Podunk Repeater 
Association in Texas and the XYZ 

Repeater Committee in New Mexico 

both  coordinate  a repeater  to 
147.84/.24 at the same time and they 

Children Need Discipline 

There has been a good deal of 

concern expressed by members of the 
amateur fraternity over many of the 

Commission's actions in recent times 

— surprisingly enough, even deregula-

tion is being met with resistance and 

even hostility in some quarters. Much 
of it is simple inertia, the well-known 
natural human reluctance to accept 

change of any kind. And, "We need 

rules, stiff rules, with teeth — other-

wise,  the  service  will  become a 

shambles," is an oft-heard reaction 

these days. 
One  also  hears  the  statement, 

"Children need discipline." 
The latter might perhaps be true — 

for children. The former? Let's look 

first at some of the Commission's 
recent deregulatory actions in other 

services, notably broadcasting, com-

mercial, and even CB. 
Broadcast:  Inspections of equip-

ment reduced to once weekly instead 

of the former five days out of seven; 
deletion  of  the  requirement  for 

station frequency monitors; allowance 
of 125% positive peak modulation for 
AM; allowing operators to log meter 
readings  at  three-hour  interva Is, 
instead of half-hourly. All of this, and 

more, in recognition of "state of the 
art." Modern broadcast equipment 
simply does not need the attention 
that earlier gear — around which the 
earlier rules were tailored — required. 

Commercial: Deletion of the re-
quirement for annual frequency, mod-

ulation  and  power  measurements. 

This, finally, in recognition of the fact 
that the majority of two-way shops 
make these measurements routinely 

whenever a radio requires servicing — 
and if a radio is operating satisfac-

torily, these parameters probably are 

within tolerance. 

CB: A general relaxing of a whole 

set of highly restrictive rules that were 
almost universally ignored by a vast 
majority of users. This, along with a 

reduction in license fee, has resulted 
in a swing toward more users actually 
becoming licensed, more use of call-
signs on the air, and thus — however 

inf initesimally — more effective super-
vision and enforcement. (Ah yes, but 

what about the "sliders"?) 

So now, what of the recent moves 

deregulating our service? 
Relaxing of licensing rules for re-

peaters, particularly with regard to the 
technical showings, for instance: true 
recognition of "state of the art," the 
"art" in this case being the technical 
excellence of just about every repeater 

ever put on the air by an amateur 
group. (To say nothing of the saving 
of time and paperwork for the Com-

mission itself!) 
Logging: No one says you can't 

keep a complete log if you so wish; 
the new skeleton requirements meet 
the Commission's needs for enforce-
ment purposes and lighten the record-

keeping burden all around. 

Cross-banding:  A  generally 

desirable permission, and, so far at 
least,  with little or none of the 
"cluttering up" of the bands with the 

indiscriminately dumped signals that 

many amateurs feared. 

And now, the latest proposal: Elim-
inating  of  the  "portable"  and 

"mobile" designators. It is presumed 

that we will be allowed to say those 
words  if we  wish,  and,  where 

necessary for clarification, surely we 
will continue as we always have. In 

situations where there's no real need 
for anyone to know if we're at home 

or away or rolling or still, we'll be able 
to save a few words, a few seconds of 

air time. 
Really, from this seat at any rate, 

we should feel complimented that we 
are being recognized for the generally 
well-disciplined, well-motivated group 

that we know we are, and that our 

technical prowess is being equated 

with that of the people in the broad-
cast and commercial fields. Genuine 
progress  in any  human endeavor 

should never be feared, should indeed 
be welcomed with open arms. We are 

making progress, and the move toward 
deregulation certainly seems to be 
official recognition of the fact. 

Jim Seeley WB8MTD 

Reprinted from The Action Mini-Mag, 
Cascades  Amateur  Radio  Society, 

Jackson Ml. 

happen to be geographically separated 

by only 50 miles. The way things 
seem to be today, a repeater war 
would probably be imminent unless 
one of the systems were to move. But 

who  is to move? Obviously each 
repeater would demand its rights and 

complain bitterly to whoever coor-
dinated it to get that "other machine" 

off its frequency. With little or no 
interaction and intercommunication 

between coordinators, as we have 
today, a problem such as this would 

be somewhat  insurmountable.  But 
what if there was good communica. 
tion between neighboring coordina-

tion efforts? First, if this were the 
case, it is doubtful that a problem 
such as this would ever happen again. 

A simple exchange of proposed alloca-
tion lists and a few telephone calls 
could solve such a problem before it 

ever starts. 

OK, though, let's pretend (hope-
fully) that we have such an out-
standing problem at the time such a 

coordination effort is initiated. The 
first thing would be for the two area 
coordinating bodies to arrange for 

representatives of both organizations, 
along with both system owners, to get 
together and start talking, rather than 

hurl brickbats at one another. It is 
simply amazing what can actually be 
accomplished when feuding parties 

learn to communicate rather than hurl 
insults. On both sides of the continent 

I have personally seen such happen 

after all other methods of solving such 
problems have resulted in a dead end 
— and I mean all methods! If it were 

pointed out on a technical level that 
there  was  available  something as 

simple as a shift in antenna pattern or 
a much better channel pair for one of 
the systems, and that such informa-

tion was going to be made public to 

the entire local amateur community 
(since it was in their best interest to 
know that machine B would tech-

nologically function far better if it 

was willing to bow to the will of the 
majority — ah, here we get into peer 
pressure once more!), then machine B 

would be hard put to justify its stand 
on the matter. The same would hold 
true for machine A if it were deemed 
that  its  stand  was  unreasonable. 

Again, the entire secret, if it must be 
deemed such, is for members of the 
amateur community to learn the art 

of personal, open-minded, two way 

communication, and develop lines of 
interaction  from  this.  Again, 

though, it should be stipulated that 

the  only  people  who should  be 
involved in such negotiations are those 

Continued on page 78 
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Du goons don't 
I  s 

I insist 
MUSHIE 

Since my father, Sen. Edmund S. 
Muskie, was not involved in this year's 

New Hampshire primary, I thought I 
had heard the last complaint of him 
being "indecisive, soft, or mushie on 

the 'issues.' " But then I received my 
April copy of 73 and noticed that the 

"issue" was addressed to "S. Mushie." 
Was it a political comment or just a 
coincidence that I received it on the 

day after the February 24 primary? It 
probably doesn't mean mush to you, 
but if you correct the mailing label I 
might consider taking you up on your 
great $17.76 offer for a three year 
subscription extension.  I am now 

studying for a ham license after being 
absent from ham radio for more than 
ten years. I had a subscription to 73 
for several years about 1964 when I 
was licensed as WN3DCB (Democratic 
Congressman's Boy) in Washington. 
The changes in ham radio and in 73 
since that time are very exciting. I 
really enjoy working with and learning 
about ICs. Good luck — hope to work 
you some day on CW, Wayne. 

Stephen Muskie 
Saco ME 

NOT TOO BAD 

Well, you've done it again. I've just 
taken my Feb. issue of 73 out of the 
mailbox, read it from cover to cover, 
enjoyed every page of it, and got the 
urge to write to you again! 
First of all, on your comment on 

R.F.I., I own and operate with two 
friends (both hams) a stereo, CB, and 
amateur equipment shop. We both sell 
and service most makes of home 
entertainment equipment and I must 
admit that there is nil in any kind of 
shielding for rf energy. We have found 
that 98% of all of the inexpensive and 
expensive stereos, tape players and 
such have no really good shielding. All 
of them have open chassis (no bottom 
plate), wood or plastic cabinets (not 

even foil around the inside) and I 
don't think that the manufacturers 
ever heard of by-pass caps on the ac 
line! We have found ways to eliminate 
most cases of R.F.I. from AM/FM and 
SSB amateur and CB sets; if any of 
73's readers want some help, have 
them write me at the shop and I will 
be glad to pass along some of the 
information that we have compiled 

th9t you 
over the past 2 years on elimination or 
reduction of R.F.I. problems. 
Second, on CBers getting into ham 

radio. Ever since we have opened the 
shop, I have kept my IC-2F tuned to 

the 01-61 repeater in New Haven CT. 

We have quite a lot of activity on the 
machine, and I like to listen to the 

local boys rather than the mess on ch. 
19. When the local CBers come in for 
service or just to chat for a while, they 

always are attracted to the IC-2F. 
After a demonstration of 2m FM, 

some interest is kindled, but uivally 
fades after an explanation of how to 
get a license. This happens quite a bit, 
but 2 of them showed more interest 

and asked questions and showed a real 
interest. To make a long story short, 
they both passed the test and are now 
licensed as WA1VVR and WA1VXH. 
Both are very active on 2m, and are 
starting to get on RTTY — not too 
bad for a couple of CBers. I think that 
if any ham will take the time to show 
what ham radio is about, get the spark 
kindled, and help them with the code 
and theory, most CBers can and do 

become good ham operators as these 
two people have shown to us here. 

Also, we have started classes for the 
Novice and General class licenses at 
the store; enrollment now stands at 
26, with 19 of them now in CB. I'll 
keep you posted on their progress, 
and on the dropout rate (which I 
think will be high, but you never can 
tell). 

I'm sorry to be so long-winded, but 
your editorial stirred my mind — 
which doesn't happen too often. Keep 
up the good work at 73 and maybe 
ham radio can benefit from your 
wisdom. 

Tom Cullen KlWXK/W1MXZ 

Audio Associates 
1213 Old Colony Rd, 
Wallingford CT 06492 

THE REAL ONE 

I have read with great interest the 
article on a "Startrek Communicator" 
in the February issue of 73, because 
my  younger  son  is a dedicated 

Trekkie. When I showed him the 
article, however, he informed me that 
the described device obviously was an 
inferior fake. As apparently every true 
Trekkie knows, the full description of 

the  real  Starfleet  Communicator, 
Type 1, including circuit diagram and 
parts list, is contained in the Starfleet 
Technical Manual. On Planet Earth 

this manual (copyright Franz Joseph 

""sr> 

a 

print ev 
Designs) is distributed by Ballantine 
Books, 201 East 50th St., New York 
NY 10022. The Manual, which is not 
classified, is apparently available in 

many bookstores. The circuit diagram 
is very interesting and I think the 

designers of ham radio equipment 
could learn quite a lot from the 
simplicity  and  efficiency  of  this 
design. After all, to get a range of 
12,000 km (7500 miles) with a three-
transistor hand-held transceiver on 

27.125 MHz during the bad part of 
the sunspot cycle is not really easy. 
But maybe it is the Starfleet Com-
municators which are responsible for 
some of the funny signals one can 
hear at around 11 meters (440 inches) 
if one has a general coverage receiver. 

Erich A. Pfeiffer WA6EGY 
Granada Hills CA 

LET'S GET BACK 

I have been a licensed and very 
active ham for 15 years now and have 
yet to understand what computers 

and citizens band radio criticism have 
to do with the hobby. 

Every time I pick up 73 Magazine 
from the mailbox, I am hit in the face, 
directly, from cover to cover, with 
either massive advertisements for com-
puters (for who knows what) or some 

outrageously priced two meter rig, 
which is nothing more than a "legal" 
CB radio any more. 

I am sorry to say that 98% of the 
articles in the magazine don't even fit 

the average wealthy amateur, let alone 
the non-wealthy one. 

Don't get me wrong, I am not an 
"old fogie" on this subject but am 
simply wondering why the sudden 
change from an interesting amateur 
radio  publication  to  a technical 
manual for sophisticated design engi-

neering of computers, with a little CB 
humor thrown in to break up the 
monotony? 

I am active on Oscar 6 and 7 so I 
don't hate VHF in any way other than 
the way it is used on the FM segment. 
I can hear the same junk on a single 

channel CB radio for much less than 
$250-S300 for a two meter rig. 
Let's get back to amateur radio; if I 

wanted to learn about computers or 
how high a price I could pay for some 
cheap transceiver, I would certainly 
subscribe to a magazine designed for 
that type of audience. 

Gary N. Babcock WA5BMN 
Portales NM 

GET THE WORD OUT 

Have really enjoyed your technical 
articles, primarily those on I/O. One 
of your advertisers has a unit for sale, 
a Univac 769 line printer, and I sure 
would like to get in touch with these 
users. I have one and need to find out 
how to interface it to a computer. 
Would like to set up sort of a clearing 
house on applications, parts, etc. If 
anyone is interested, my phone is 
817-292-5211, or you can write: 

Jim Beistle WB5BLX 
3728 Wilkie Way 

Ft. Worth TX 76133 

P.S. Hope you can get the word out 
and keep the good articles going. Who 
knows? I might even write one some-
day. 

ROY ROGERS' HORSE 

I sympathize with all who have had 
dealings with a certain firm (same 

name as Roy Rogers' horse) and have 
run up against a stone wall. 
After a four month exercise in 

futility with the above firm and the 
famous Miss "D" (if you've talked or 
have written to her, you know who 
I'm referring to!), I decided it was 
time to seek outside help. The route I 
took was consumer protection and 
action was swift and satisfactory. I 
had my money refunded within two 
weeks after contacting them. 
So, if you have a similar problem, 

get in touch with the Consumer Pro-
tection Agency (Chicago directory 
assistance can give you their address 
and phone number). They will be 
most helpful in getting your hard-
earned dollar back. 
I hope I've been helpful without 

being too vague and that Wayne will 
see fit to print this in 73. 
In closing, I'd like to say thanks for 

a fine magazine. The articles are 
interesting  and  informative,  the 
format is great and the magazine is 

well worth the subscription cost. 

Art Krugaluk WN1UUP 

Wilmington MA 

The letter by WA6EVX/KG6 in the 
April issue sounded much like my 
own unhappy dealings with Trigger 

Electronics. I spare you the details in 
order to propose several solutions 
which are all but guaranteed to work. 
1. Write one more letter to Trigger. 
Review the essentials of your transac-
tions specifying original order date, 
catalogue order number, if possible. 
Be specific about what you want, 
goods or refund, or refund only. Ask 
for the courtesy of a prompt reply. 
Enclose a copy of your cancelled 
check, front and back sides, or money 
order receipt. Put the material in an 
addressed envelope, but do not seal it! 
Go to the post office and talk with 
the postmaster about registered and 
certified mail, then tell him the whole 
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story. He will take it from there and 

you will hear from Trigger pronto. 

Two friends used this approach and 

got their merchandise quickly. Federal 
mail inspectors are bad news to mail 

order houses. 
2. Write a second letter to the Assis-
tant Attorney General, Chief of Con-

sumer  Fraud  Section,  134  North 
LaSalle Street, Room 204, Chicago IL 

60602. Briefly tell the story of your 
unsatisfactory dealings with Trigger. 

Include a copy of your check, and all 

previous correspondence. Give as com-

plete a picture as possible. If you want 
help on how to tell your story, the 

number is 312-641-1988. 

3. Send copies of this second letter to 

the following: 
a. Mr. J. Thomas Rosch, Director, 

Bureau  of  Consumer  Protection, 
Federal Trade Commission, Washing-

ton DC 20580. 
b. Trigger's  bank:  Operations 

Officer, Oak Park Trust and Savings 
Bank,  Lake,  Marion, and Ontario 

Streets, PO Box 269, Oak Park IL 

60301. 
c. Better  Business  Bureau,  430 

North Michigan Avenue, Chicago IL 

60611. 
d. Chamber of  Commerce,  948 

Lake Street, Oak Park IL 60611. 
e. Legal Department, Trigger Elec-

tronics.  Registered  mail, restricted 
delivery, requires a signature which 

will be returned to you, providing you 
a name for a good stiff shot on the 
phone  (their  nu mber  is 

312-771-8616). 
It seems proven that appeals by 

individuals to the company are futile, 

but collective action by a number of 
people who have some muscle and 
punch behind them in the form of 

federal, state, and local agencies gets 

results. There is a growing tide of 
interest in consumer protection and 

we should both make use of and 

contribute to it. 

David A. Fee VVI3OPTM 
Brookings SD 

KUDOS 

By the way, thanks for having SD 

Sales as an advertiser. I'm sure you 

have heard many good things about 
them, but I would like to add my two 

cents worth. Their service is great, 
their  prices outstanding,  and  the 

quality of their merchandise is hard to 

beat. I think this is one of the few 

companies, along with others like 
VHF Engineering, that truly has the 

amateur at heart. 

Ed Picha WB9IMV/9 
Urbana IL 

After procrastinating for quite a 

while I had to write and tell you 
about the service that I recently got 
from S. D. Sales in Dallas, Tex. 
I bought two clock kits complete 

with xformer and PC board. I put 
both kits together and found that 

they ran fast, and also one LED 
segment was defective in one of the 
kits. I wrote them about this and 

PROMPTLY received a reply from 
them.  With  the  reply  I got the 

necessary parts to correct the pro-
blem. What was unusual about this 
was, unlike some other kit mfrs, S. D. 

Sales included a schematic as to the 

placement of the parts, more con-
densers than were needed, and not 

just one replacement LED readout, 

but a complete set of SIX! That is 

what I call really going out of their 
way to insure customer satisfaction. 
By the way, both kits work beauti-

fully. 

Frank K. Burnham 

Olympia WA 

P.S. You've got a great magazine. 
Keep up the good work. 

Let me add my kudos to Bill 

Godbout Electronics out in California. 
The clock kit I ordered from him 

arrived by airmail (cost him $2.75 — 
how does he make a profit on a 

S14.50 clock??) less than two weeks 

after I mailed in the order. He didn't 
even wait for the cheque to clear. 

Now that's service!! 
Keep up the good work at 73 and 

let's have many more articles on com-

puters. 

D. E. Hausman VE3BUE 
Waterloo ONT 

YASME HISTORY 

Our YASME DXpedition operation 

of 3D2KG is now history. The first 
QS0 was with WA8JUN on 28 Jan 76 

and the last QS0 was with UA10B on 

23 Feb 76. 
A total of some 7500 !DSOs were 

made with amateurs in 113 countries, 

thus assuring that 3D2KG will even-
tually qualify for DXCC. Approxi-
mately one half of the OSOs were on 

CW and one half on SSB. 
Operation on both phone and CW 

was held on 10, 15, 20, 40 and 80 
meters. Openings into Europe were 

fantastically good  and  over  1000 

OSOs were had with Europe. It was 
noted that there was a long path 
opening to Europe from 0630 to 0830 
GMT, followed occasionally by a short 

path opening from 0900 to 1100 

GMT. 
Approximately  1000 OSOs were 

had during the first half of the AR R L 

Phone DX Competition, which was 
followed  by  another  1000 OSOs 

during  the  ARRL CW DX Com-
petition. Good openings were had to 

all parts of the US and Canada on 10 
meters during the CW and SSB ARRL 
contests, but almost no signals were 
heard on  10 meters during daily 

checks at other times. Similarly, lots 
of CW and SSB stations were worked 
on 80 meters during the contest week-

ends, but not many at other times. 
All continents were worked (WAC) 

in 28 minutes, 20 Feb 76 on 14mc 
phone. Stations OSOrl were: TU2GA, 

0712;  10IJ,  0719;  ZP5LX,  0726; 
JA7SGV, 0729; AH3FF, 0737; and 
W7TX, 0740 (time in GMT). 

The station equipment, the Ken-

wood Twins and a Heathkit 230 
amplifier, worked fine with no failures 
during a two month period with a 

grand total of nearly 20,000 OSOs 

from VR1Z, VR8B and 3D2KG. 

It is expected that the next stop 
will be at Nauru. Please pass this 

information to all interested persons. 

Lloyd Colvin W6KG 

Iris Colvin W6DOD 
Suva, Fiji Islands 

IFERMENTING CATALYST? 

I remember several years ago when 
you and 73 were a great help to me 

back at White Sands (Missile) Proving 

Grounds and when I used to pick up a 
copy of 73 for 371 at the Yucca 
newsstand at Alamogordo, N.M. And 
now again  I'm asking for a little 
assistance in communicating with any 

of 73's readers who might be in the 
Frankfurt-am-Main,  Hanau  or 

Weisbaden areas and are interested in 
minicomputers (and particularly those 

who may be planning to build around 

on 8080 miniprocessor, like I am). 
Have just returned two days ago 

from a three week visit to the States 

and catching up on copies of 73. 
What's this I read about Wayne getting 
out of BYTE? It won't have the same 

ole catalyst fermenting. 
Will be looking forward in a year or 

so to be back in the USA and getting 

my General. 

C. Norton Smith VVN4FMB 
APO New York 

PLEASE RETURN 

Please, if it is at all possible, return 
to the Table of Contents format that 
includes the name or call letters of the 
author. Many times it is easier to look 

up an article by referencing the call 

rather than the name of the article. 

Bill Voight WB8YJE 
Dayton OH 

You're right. Done. — Ed. 

KEEPING PACE 

I read with interest the letter which 

you printed in your March issue con-
cerning the cardiac pacemaker. Since I 

am deeply involved with same and 
have been for over 10 years, I am 

writing the following information to 

you: 
Cardiac pacemaker, since its first 

implant over 12 years ago, has gone 

through quite a revolutionary change. 
Even up to and including seven years 
ago, demand type pacemakers could 
be shut off or reverted to a contin-

uous mode via such imbalance as an 
electric shaver, ignition coil on a car, 
television receiver or a microwave 

oven. The new cardiac pacemakers 
made by Cordis or any other large 

manufacturing  company  are  not 

susceptible to external stimuli. 
Recent  reports  indicate  that, 

because of failsafe circuitry, only by 

presence near a high power radar 

transmitter can a demand type pace-
maker revert to a continuous mode. A 
microwave oven will also revert the 

pacemaker if the patient wearing the 
device is a midget and can somehow 

crawl inside. 

A magnetic field in the proximity 
of a demand pacemaker merely alters 

the function to a continuous mode 

and does not hinder the patient from 

receiving the voltage stimuli. 

I hope this will help Mr. Hudson 
and any of your other readers that 

may have such a device installed. 

Joel H. Kornreich K2QBV 
President, Cardiotronics, Inc. 

Lyndhurst NJ 

BICE ENTENNIAL 

Sometimes I disagree with you, but 

not often. At present you and 73 are 

tops. I can only see wasted paper in 
the new size magazine. Larger type 

and  no  real  advantage  of  more 

material. 
You may remember that I wrote to 

you  personally  because  I wasn't 

getting BYTE. I heard from you that 
you weren't involved in the mag., so I 
wrote directly to them and threatened 

action through the Attorney General 
of New Hampshire. Well, that pro-
duced results immediately. I got the 

back issues and the current magazines 
and also a duplicate of the first 4 

issues. I would say that they caught 
up on my subscription at last. 

Incidentally, on 73, I got the April 

issue  yesterday  (the  28th  of 
February). Wow, that is really getting 
ahead of all other magazines. 
Now, all I really want is real simple 

information in an article or somehow 
that will tell me what I want to know 
about  computers  and  how  they 

operate and of what use they are 
going to be to me and why I should 
build one and so on. 
In the March issue I got some of the 

answers, so I hope you will continue 
to have articles that will enable poor 

dummy me to learn and see if I can 
use and even build a computer. 
W7MEU  —  John  Swafford,  I 

believe, a phone co. man and hep on 

this stuff — is building a computer 
with the latest micro miniature stuff 

in it and plans to offer them for sale 
to the small business man or sell time 
on his to small business men. How 

about that? 
I finally retired — so I say I am now 

unemployed. Nab! Don't you believe 
that, because I am busier than ever. 
Work that has piled up for years 
around here — dig this, plant that, 

paint this, lower this ceiling, make the 
bathroom modern, and I have enough 
work for a year steadily and what 

about ham radio — ugh, not any time 
except for my Army MARS net. I 

have a used motor home that needs 
much work before we can travel and I 
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won't move it till the work is done. So 

I bet we don't go anywhere this year. 

I want a 2m rig synthesized that will 

reach  148.01  and they just don't 
make that yet.  I did buy a 2m 

Standard Walkie-Talkie SRC146A the 

other day — a distress sale. Complete 
with all the goodies except charger, 
nicads, carrying case, rubber ducky, 

crystals, unused, $250. So as soon as 

Standard gets the crystals here, I will 

use it for the interim. Oh, will I give 

some of the guys in parades a shock 

when I break their (net) parade com-
munications  frequency  from  my 

Circus Wagon as I traverse the parade 
route while playing my Calliope. I give 

a small WAC certificate for all who 
work me in parades. What? WAC 

certificate?  — Sure,  Worked Al's 
Calliope. 

I'm removing the 94 simplex cuz it 
ain't used here. I'm adding another 

channel that is used more out here. 
04- 64. 

Knowing you are busy, you don't 

have to answer this letter unless you 

want to, and I won't be mad. If I ever 
get over that way, I'll really have to 
stop by and see if you still have your 

Brooklyn accent. I'll expect a full VIP 
tour of your facilities. 

I sure marvel at what has been 
accomplished with the FCC by the 

talks you and others have had with 
them in the last year. Keep up the 
good work. 

Oh, yes, as you can see by my 
stationery I am the top man in the 
Knights of Pythias in this state for a 

year. until October. I tell everyone 
that this is my year, get it — BICE-

entennial. I get laughs and groans, but 

it's fun to spring it on 'em. 
I'm a fraternal man by nature, so 

belong  to many — Odd  Fellows, 
Masons, Knights of Pythias and all the 

side organizations of each group — 

ladies groups, also. Takes lots of work 
and evenings. Being a musician, I 

could play every night of the week 
because organists and pianists are hard 
to find  for  that  kind  of  work, 
especially ones who actually play so 
that those doing floor work actually 

have something to "march to" while 

traversing the many patterns. Each to 
his own, I guess. 

Keep up the good work with that 
73 Magazine and I hope you finally 

beat the IRS and the phone co. 

Alden N. Bice K7JZT 

Seattle WA 

Good to hear from you Alden. Watch 
for better use of the bigger pages, at 
least in 73. Watch also for a lot more 

interesting things on microcomputers. 

Have always enjoyed your calliope 
OSL card. By all means plan on a visit 
when up this way ... still have my 

Brooklyn accent when needed . . . 
very handy in New York — Wayne. 

LET'S CHANGE 

W B 4 SNC's  comments  (Be  My 
Guest) touch on the subject of foreign 
fone stations running traffic in the 

so-called "American" fone band of 
14.2-14.35 MHz. 

The  Managua  and  Guatemala 
disasters point up the very real need 
for Americans to have the right to 

work foreign voice stations in the 
14.1-14.2 MHz portion of the 20 
meter band. 

Let's change those antiquated regu-

lations to read: 
U.S. Amateur radio stations 
may utilize the 14.1-14.2 

MHz segment of  the 20 
Meter  Amateur  band  to 

conduct voice communica• 

tions with other than U.S. 
Amateur stations. (NO com-

munications between U.S. 
stations,  except  disaster 
emergency traffic, foreign 

or domestic.) 

The new format, and your efforts 
to give us more for our money, are 

greatly appreciated. 73 — a very fine 
magazine!!! 

Virgle H. Meador W4LVZ 
Miami FL 

PLUG IT IN WHERE? 

Since my second hobby is raising 
sled dogs, I enjoyed the April cover. A 
question, though: Where do you plug 

the transceiver in? All in all, I'll bet 
this eliminates the ignition noise that 

you complained about a couple of 
issues ago. 

Rich Racicot WA1TIO 
Merrimack NH 

DEAR LEVV 

The American Radio Relay Leagui, 
Lew McCoy 
225 Main St. 
Newington CT 06111 

Dear Lew McCoy: 

At the November meeting of the 
Michigan Area Repeater Council, your 
letter was read and discussed. After a 
lengthy  discussion,  and  although 

strong FCC support is highly desir 
able, the MARC voted to go on record 

as being strongly opposed to the 
ARRL proposal for these reasons. The 

ARRL has already amply demon-
strated its incapability of providing 
the national leadership in this fre-

quency coordinating and other fields. 
These include such failures as the 

present mess on 450 MHz amateur 
band planning; failure to promote 

acceptance of the ARRL 6 meter 
band plan; the lack o4 technical and 
political leadership in providing state 
of the art information, commercial 
standards,  and  political  considera-
tions; the failure to have established a 

national 15 kHz splits policy; failing 
to promote cooperation between the 

present repeater councils and such 
groups as RACES and others. There 
has been a general failure to promote 
good operating procedures on VHF. 
The amateur  world  has a proud 

history of self-policing on HF. On HF 

the ARRL 00 program has helped 
many amateurs. However, this pro-

gram apparently was never extended 

to VHF, where it is needed desper-

ately.  The ARRL has continually 
looked down on the Technician class 

amateur as a fourth rate ham. The only 
positions available to the Technician 
in the ARRL organization are almost 

not worth mentioning. Many Tech 
nicians, however, are more technically 
capable than many higher class ama-

teur licensees. The ARRL should be 
encouraging manufacturers to upgrade 

built-for-amateur-use equipment and 

discouraging  such  practices  as 
including "94" simplex crystals in 

VHF FM equipment. The only formal 
meeting between the FCC and ama-
teur radio operators in the history of 

the FCC and the ARRL was not even 

attended by the ARRL. The ARRL 
should  be  involved  with  helping 
establish national policies and working 

with local repeater councils. It must 
be remembered that the ARRL does 
not represent all us amateur radio 
operators, and that some amateurs 

will have nothing to do with the 

ARRL. The MARC will not be sub-

servient to the ARRL communica-
tions department. 
We would like this letter published 

in OST. 

Terry Babenko K8RUR 

Chairman 
Lloyd Ellsworth AA8ZCO 

Secretary Treasurer 
Michigan Area Repeater Council 

Belleville MI 

BEST SYSTEM 

Thanks a lot for the 14 wpm tape. 

Two 20 minute sessions/day for about 
two weeks got me over the hump. 

Passed  Advanced  exam  yesterday. 

ARRL led me astray and cost months 
of lost time. 

I.W.C. Hamlin VVN3ZLM 
Havre de Grace MD 

Just a note to let you know I really 
enjoy your mag. Also think you have 

the best system for learning the code. 
Passed my General on 1/13/76 — 
haven't seen the ticket, yet. Wonder 
what the holdup is? 

Glenn Waldrum WN5NQW 

Sherman TX 

P.S. Would like to see more articles 
from John Murray W1BNN! 

FIRST TO MAKE SENSE 

Just finished reading the January 
issue, and  in comes the February 
issue. When am I supposed to find 

time to read my other magazines? I'm 
not complaining, just saying wow 
what an issue. All of the articles were 
great, but I have to comment on one 

in particular. That one is "What's All 
the Noise?" by Mr. Roukas W2DNY. 

Now, I've read a lot of articles on 

noise figure, and this is the first one 

that made any sense to me. (I have a 
1st class FCC license and am not 

exactly a dumbbell on electronics.) 

This is the first time I have ever seen 
anyone write that noise figure was a 

ratio or measure of the amount of 
noise a receiver adds to the signal 

passing through it. Now I have to go 
back and read all those other articles 
with  this  new  insight.  They  all 

probably said it, but not clearly. 

Roger C. Galbraith VVA3TCO 

Guys Mills PA 

IA COUPLE OF SUGGESTIONS 
I would like to sincerely thank Mr. 

John Harrington for his most inspiring 
article in the February, 1976 issue of 

73:  "You  Can  Make  Photo  PC 
Boards." This article aroused a long-

dormant interest in photography, and 

helped me make some outstanding (if 
I do say so myself) PC boards for a 

local repeater system. 

A couple of suggestions might be in 

order for those who cannot find 
Naccolith film, as used in the article. I 

used Kodalith Ortho Film, Type 3, 
and Kodalith Developers (a two-part 

solution), quite successfully. This film 
seems to be quite a bit more easily 
available than the film called for in 
the article ... at least in this part of 

the  country.  Naturally,  exposure 
times must be compensated for with 

this type of film. I have found that an 
extremely short exposure l'/2 second) 

to a No. 2 photoflood is adequate 
with  Kodalith, or, a three second 
exposure to average room light seems 
to work just as well. A couple of test 

runs will quickly determine what 
works best. 
Also, I find that making a paper 

proof of the negative works beauti-
fully for keeping mistakes off of 
expensive board stock. I make a paper 

contact print of the negative using 

"Velox" film and Dektol developer. 
The paper proof makes it possible to 

see any potential problems on the 

negative ... any lines that are not 
crisp and clear, any overexposure of 
the  negative,  and  any  excessive 

problems with dirt showing up as clear 

spots on the negative. I use this proof, 

if all the lines are clear and good, to 
draw in all the components with a red 
pen, showing all component leads and 

clearances, and drawing in all com-
ponents and jumpers. This stops any 
problems with one too few com 
ponent pads,  improper component 

clearances, and wiring errors. Also, 
this proof makes the final wiring of 
the completed board much easier. 

And, for thoroughly professional 
looking boards, Pres-Type or any type 
of instant press-on lettering can he 

used to personalize your board. Com-
ponent points and board terminals can 
be identified easily using this kind of 

type, because it will photograph and 
be etched just like the lines on the 

Continued on page 113 

12 



(ir 
USE YOUR EXISTING 
ANTENNA AND 
TRUNK-LIP MOUNT' 

FITS VIRTUALLY ALL 
AUTOS AND 
TRUNK LIP MOUNTS! 

THE 

) 

IF HE CAN'T SEE THE ANTENNA (OR MOUNT) 
HE DOESN'T KNOW WHICH CAR TO HIT! 

The SouthCom FOILER can save the loss of your valuable mobile unit by removing all 
evidence of your unit when you leave your car! It is well known that the mobile 2 way 
radio is now the prime object of thieves, now comprising up to half of the reported 
thefts in some areas! The thief knows that the quick way to find his target is to scout 
parked cars for antennas or antenna mounts. (The practice of removing the antenna 
and leaving the mount showing is no real deterrent.) The SouthCom FOILER allows 
you to stow your antenna and mount in your trunk in 10 seconds, leaving no external 
evidence of your unit to attract would be rip-off artists. 

CONSIDER THESE FEATURES THAT MAKE THE FOILER SUPERIOR TO ALL OTHER SYSTEMS:  

• Economical; adapts to your existing antenna and trunk lip mount. 

No expensive antenna or mount replacement. 
• Quick to install with only 2 screws. 

• Once installed, permits mounting & 
demounting antenna in 10 seconds! 

• Maintains sure"groun r connection 
for proper antenna function. 

• Fits virtually all cars and trunk-lip 

mounts. 

• Absolutely the best and most eco-
nomical means of theft protection for 
your mobile unit. 

FOILER ADAPTER 
MOUNTS INSIDE TRUNK 
WITH 2 SCREWS 

LE 
PA TENT APPL IED FOR 

ANTENNA FIRMLY 
- SECURED AND 
GROUNDED 

QUICK RELEASE OF 
ANTENNA & MOUNT 
FOR STOWING 

ONLY 4.95  

South Corn, Inc. P.O. Box 11212 • Ft. Worth, Texas 76109 Phone (817) 293-6590 
NOTE: If FOILER not yet available at your dealer, order direct. Add 504 Postage & Handling. 

DEALER INQUIRIES INVITED 
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Editor: 

Robert Baker WA1SCX 

34 White Pine Drive 
Littleton MA 01460 

FOUNDATION TO 

AWARD SCHOLARSHIPS 

The  Foundation  for  Amateur 
Radio, Inc., a non-profit organization 
with its headquarters in Washington, 

D.C., announces its intent to award 

three scholarships for the academic 
year 1976-77. All amateurs, wherever 

resident in the U.S. and holding an 
FCC license of at least General class, 
can compete for one or more of the 

awards if they plan a full-time course 
of studies beyond high school. 

The John W. Gore Scholarship pays 

S750.  Applicants  must  intend  to 
pursue a career in electronics or a 
related science and have completed at 

least one year in an accredited college 

or university toward a baccalaureate 

or higher degree. Preference will be 
given to residents of the District of 

Columbia, Maryland, and Northern 
Virginia. 

C 
The Richard G. Chichester Scho a - 

ship also pays $750. Applicants must 

be members of the AR RL and be 

sponsored  by  an  AR R L-af filiated 

club. There is no restriction on the 
course of study, but applicants must 
be enrolled in or have been accepted 

by an accredited university or college 

and intend to seek a baccalaureate 
degree. Preference will be given to 

residents of Ohio, Kentucky, Indiana, 

Illinois,  the District of Columbia, 
Maryland, and Northern Virginia. 

The Edwin S. Van Deusen Scholar-

ship pays $250. Applicants must have 
been accepted or enrolled  in an 
accredited 2 year technical school and 

intend to seek an Associate degree in a 
science•related area. Area preference is 

the same as the Gore Scholarship. 

Application forms can be requested 
from the Chairman, Scholarship Com-

mittee,  8101  Hampden  Lane, 

C/ 
May 14 16' 

May 15' 
May 15 - 16 
May 15 - 17* 
May 22' 
May 22 - 23 

May 22 23* 
May 23 24 

June 4 7 
June 5 6 
June 12 - 13 

June 12 - 14 
June 12  14 

June 26 • 27 
July 3 
July 3 4 

July 17 - 19 
July 24 25 
Aug 7 - 8 

Aug 14 - 15 
Aug 21 - 22 

Aug 21 • 23 

Sept 4 - 5 
Sept 11 - 12 

Sept 25 27 
Oct 8 - 10 

Oct 9 • 10 
Oct 16 - 17 
Oct 16 - 18 

Oct 30 - 31 
Nov 5 - 8 
Nov 6 - 7 
Nov 6 - 8 
Nov 13 - 14 

Nov 14 
Nov 20 - 22 

Nov 27 • 28 
Dec 4 - 5 

Dec 11 - 12 
Dec 31 

Di 
YL ISSBers QS0 Party 

World Telecommunications Day — Phone 

Armed Forces Day Communications Tests 
Michigan 0S0 Party 
World Telecommunications Day — CW 

New York State OSO Party 

Wisconsin State OSO Party 
Nostalgia Radio Exchange 

IARS/CHC/FHC/HTH OSO Party 
Minnesota QS0 Party 

RSGB National Field Day 
West Virginia 0S0 Party 

AR RL VHF OSO Party 
AR RL Field Day 

Straight Key Night 
QRP Summer Contest 

CW County Hunters Contest 

AR RL Bicentennial Celebration 
10-10 Net Summer OSO Party 
European DX Contest — CW 

SARTG Worldwide RTTY Contest 

New Jersey OSO Party 
AR RL VHF OSO Party 

European DX Contest — Phone 
Delta OSO Party 
CD Party — Phone 

RSGB 21-28 MHz Contest — Phone 
RSGB 7 MHz Contest — CW 
CD Party — CW 

CO Worldwide DX Contest — Phone 
IARS/CHC/FHC/HTH OSO Party 

RSGB 7 MHz Contest — SSB 
ARRL Sweepstakes — CW 
European DX Contest — RTTY 

OK DX Contest 
AR RL Sweepstakes — Phone 

CQ Worldwide DX Contest — CW 
AR RL 160 Meter Contest 
AR R L 10 Meter Contest 

Straight Key Night 

• = described in last issue 

Bethesda, Ma y and 20014. Requests 
must be postmarked prior to June 1, 
1976. 

The Foundation is devoted exclu-
sively to promoting the interest of 
amateur  radio  and  to  scientific, 

literary and educational pursuits that 
advance  the  purposes of amateur 
radio. 

SOWP BICENTENNIAL 
CW OSO PARTY 

The first weekend in June 1976 has 

been set aside by the Society of 

Wireless Pioneers (SOWP) for their 

Bicentennial  CW OSO Party. The 
activity will start at 1200 hours GMT 
on Saturday June 5th and end at 2400 
hours GMT on Sunday, June 6th. 

Suggested frequencies for the event 

are 55 kHz up from the low end of 

each band.  Members with  Novice 
licenses should use the mid-frequency 

of each Novice band. The call will be 
CO SOWP. 

Stations will exchange signal report, 
0TH (city and state) and SOWP mem-
bership numbers. A special certificate 

will be awarded to all member stations 

who contact 10 or more fellow mem-
bers. Stations desiring a certificate 

should submit a list of contacts made 
— showing callsign and SOWP mem-

bership number of the station worked. 
Submissions should be made not later 
than June 15, 1976 and should be 
mailed  to:  Bill  Willmot  K4JPF, 

V.P.-P.R., 1630 Venus Street, Merritt 
Island FL 32952. 

BITING BUG AWARD 

A plaque and $50 prize are being 
offered to the writer of the best 
article about ham radio published in 

an American non-ham radio publica-
tion during 1976. Articles will be 

judged on how well they attract non-
hams to ham radio, based on subject 

matter, style, accuracy, illustrations, 
and mention of where a reader may 
obtain more information about ham 
radio. The type of publication and 

circulation will also be considered, 
with youth magazines being judged 
higher. 

All entries must be submitted by 
January 31, 1977 to: Ray Collins 
WA2GBC, Harter Road, Morristown 
NJ 07960. Send a photostat of the 
article along with the name and date 
of the publication. 

SPESM BICENTENNIAL 
CERTIFICATE 

The Society for the Preservation 

and Encouragement of Six Meters is 
offering a Bicentennial Certificate for 

working  any  5 members between 
January 1, 1976 and December 31, 
1976 on 50 to 54 MHz any mode. 

Send date, time, call letters, and 
SPESM Membership Number along 

with a check or money order payable 

to Dan Atwell, for S1.25 to cover 
printing and postage costs. Send appli-
cation to: The SPESM Club, Bicen-

tennial Committee, P.O. Box 768, 
South Elgin IL 60177. 

WORKED RAAG MEMBERS 

AWARD 

The award is issued by the Radio 

Amateur Association of Greece for 
contacting  members after January 

1973 as  follows:  Class 3 — DX 
stations work 15 SV RAAG members, 
EU stations work 50 SV RAAG mem• 

bers; Class 2 — DX stations work 30 

SV  RAAG  members,  EU stations 
work 75 SV RAAG members; Class 1 
— DX stations work 50 SV RAAG 

members, EU stations work 100 SV 
RAAG members. 

ATHENS CITY AWARD 

This award is given for contacting 

stations resident in the city of Athens, 
GREECE  after  January  1973  as 
follows: Class 3 — DX stations work 

10 SV stations in Athens, EU stations 
work 20 SV stations in Athens; Class 
2 — DX stations work 20 SV stations 

in Athens, EU stations work 30 SV 
stations in Athens; Class 1 — DX 

stations work  30  SV  stations in 
Athens,  EU stations work 50 SV 
stations in Athens. 

For either award: No restrictions 
on band or mode and club station 

SV1SV counts as 3 for DX or 5 for 

EU in all classes. OSLs are not re-
quired to be sent. Send application 

showing log copy certified by two 
other hams or a club official and 12 

I RCs or $2 to award manager, SV1IG, 
Anastasios  Panos,  P.O.  Box  564, 

Athens, GREECE. 

CAIRNS CENTENARY AWARD 

All stations outside of the Cairns, 
Australia area are eligible for the 

award (outside 100 mile radius of 

Cairns). VK and ZL stations must 
OSO with 3 Cairns area stations while 
overseas stations need only OSO with 
2 Cairns area stations. Send a copy of 
log details to CARC, VK4HM, P.O. 

Box  1 4 2 6,  Cairns,  4870  OLD 
AUSTRALIA. 

Awards will be forwarded in bulk 
via bureaus unless the cost of postage 
and packing is remitted. The award 

will be available for the entire 1976 
year. The following list shows the 
Cairns area stations — VK4s: TL, MH, 
SU, ZCS, YG, AMO, NF, ZBU, AE, 
NU, ZY, ZNZ, RY, HK, YT, ZIP, HM, 

VI, CI, ZIB, KV, VT, OX, NI, DJ, DR. 

27th ANNUAL ARMED FORCES 

DAY COMMUNICATIONS TESTS 
Starts: 1300 GMT Saturday, 

May 15 
Ends 0245 GMT Monday, 

May 16 

This year's observance of Armed 



Forces Day marks the 27th anniver-
sary of an annual event reflecting the 
long-standing good relations between 
the amateur radio fraternity and our 

military radio stations. These tests 
give amateur operators their yearly 
opportunity to demonstrate superior 

technical skills and receive proper 
recognition for their proven expertise. 

The proceedings include crossband 

operations in CW, SSB, and RTTY 
receiving tests. Special commemora-
tive QSLs will be awarded to amateurs 
achieving a verified 2-way contact 
with any of the participating military 
stations. Special certificates also will 

be sent to amateurs who receive and 
accurately copy the Armed Forces 
Day message from the Secretary of 
Defense, as transmitted in both CW 
and RTTY during the receiving tests. 
The military stations WAR, NAM, 

NPG, and AIR will transmit on mili-

tary frequencies and listen for ama-
teurs transmitting in those portions of 
the amateur bands indicated on page 
130. The operators at the military 

stations will specify that portion of 
the amateur sub-band they are tuning. 

CW RECEIVING TEST: 
Receiving test will be conducted at 25 
wpm, broadcast will be a special 
Armed Forces Day message from the 
Secretary of Defense to all partici-
pants. A ten minute CO call for tuning 
purposes will begin at 0300 GMT May 

16th. The message will be transmitted 

precisely at 0310 GMT from the 
following stations: 
WAR - 4030, 6997.5, 14405; NAM - 
4012.5, 7385, 14386; NPG - 4005, 

6989,  14375,  49.995  MHz  and 
143.995 MHz; AIR - 7315, 13997.5. 

RTTY RECEIVING TEST: 
The RTTY test will be transmitted at 
60 wpm. A ten minute CO call for 
tuning will begin at 0335 GMT May 
16th with the message beginning at 
0345 GMT. Transmission will be from 
the following stations: 
WAR - 4030, 6997.5, 14405; NAM - 
4012.5, 7385, 14385; NPG - 4010, 
7347.5, 13922.5, 148.410 MHz; AIR 

- 7315, 13997.5. 
SUBMISSION OF TEST ENTRIES: 
Transcripts should be submitted "as 
received" with no attempt to correct 
possible transmission errors. Indicate 

on the page containing the test: time, 
frequency, callsign of station copied, 
your name, call (if any), and address. 
Entries should be postmarked no later 
than 25 May 1976 and submitted to 
the respective service copied. 
Stations copying NAM and NPG 

should send entries to: Armed Forces 
Day Test, Chief, Navy-Marine Corps 
MARS, Building 17, 8th Street & 
South Courthouse Road, Arlington 

VA 22204. 
Stations copying WAR should send 

entries to: Armed Forces Day Test, 
Commander,  United States Army, 
Communications Command, ATTN: 
CC-OPS-OM,  Fort  Huachuca  AZ 

85613. 
Stations copying AIR should send 

entries to: Armed Forces Day Test, 
Air Force Communications, Service/ 
DOYF,  Richard Gebaur Air Force 

Base MO 64030. 

NEW YORK STATE QS° 
PARTY 

Contest Periods: 

1600 GMT May 22 to 
0400 GMT May 23 

1200 to 2359 GMT 
May 23 

Stations may be contacted once on 
each mode (phone and CW) on each 
band. NY stations may work other 

NY stations. Mobiles and portables 
changing county may be reworked by 

out of state stations. 
EXCHANGE: 
RS(T), serial number starting at 001, 
and 0TH - county for NY stations; 
state, province, or country for others. 

FREQUENCIES: 
CW - 1810, 3560, 7060, 14060, 

21060, 28060. Phone - 3975, 7275, 
14285,  21375,  28575.  Novice - 

3725, 7125, 21125, 28125. 

SCOR ING: 
Score one point per OSO. NY stations 

multiply OSO points by the total 
number  of states, provinces, and 

countries. Non-NY stations, multiply 
OSO points times number of different 
NY counties worked (62 max). 

ENTRIES: 
Number the first contact for each new 

multiplier in logs. A check sheet is 
requested from stations working over 

100 contacts. Entries should be sent 
no later than June 30 to: John C. 

Yodis WA2EAH, 43 Beacon Avenue, 
Albany NY 12203. Results will be 
sent only to those enclosing a large 

SASE. Appropriate certificates will be 

issued. 

SPRING NOSTALGIA 
RADIO EXCHANGE 

Starts: 1800 GMT Sunday, 

May 23 
Ends: 0100 GMT Monday, 

May 24 
Sponsored by the Southeast Ama-

teur Radio Club K8EMY of Cleveland, 
Ohio, the contest is open to all ama-

teurs.  The  object  is to  restore, 
operate, and enjoy older equipment 
with like-minded hams. A Nostalgia 
Radio is any equipment built since 

1945 but at least 10 years old - an 
advantage, but not required in the 
exchange. The same station may be 
worked on each mode on each band, 
but no AM phone below 21 MHz. 
General call on CW is "CO NX," on 
phone  "CO  EXCHANGE."  Non-
contestants may also be worked. 

FREQUENCIES: 
ON - 70 kHz up from low band 
edges. Phone - 3910, 7280, 14280, 
21380, 28580. Novice - 3720, 7120, 

21120, 28120. 
EXCHANGE: 
Name, RS(T), state-province-country, 
transmitter type (home brew send P.A. 
tube, i.e., "807"), and other inter-
esting pleasantries. 
SCORING: 
Add the numbers of different trans-
mitters, states-provinces-countries for 
each band. Multiply by the total 
number of CES0s; non-contestants' 
QS0s count one, NX OSOs count 
three. Multiply that total by Nostalgia 

Multiplier: total years old of your 
transmitter and receiver (if trans-

ceiver,  multiply years old by 2). 

Different  equipment  combinations 

may be used; in that case figure scores 
separately for each and combine for 

total score. 

AWARDS: 
Certificates  are  not  awarded  for 
highest scores, rather for unusual and 
ingenious experiences, circumstances, 
achievements, etc. 

ENTRIES: 
Send logs, comments, pictures, anec-
dotes,  etc.,  to  W8KAJ,  2386 
Queenston Road, Cleveland Heights 

OH 44118. 
NOTE: There was a small response 

to the first Exchange last December, 
so the Exchanges will be held on a 
three times a year basis. Why not try 
this "FUN" contest and make some 

new friends! 

I ARS/CHC/FHC/HTH OSO 
PARTY 

Starts: 2300 GMT Friday, 

June 4 
Ends: 0000 GMT Monday, 

June 7 
An SASE  to K6BX will bring 

detailed information. Contest is open 
to all amateurs and SWLs worldwide. 

Same station may be worked on each 
band and mode, SSB and AM are 

different modes. 

EXCHANGE: 
OSO  number,  RS(T),  name, 

CHC/FHC number,  US state and 
county  or  similar  division.  Non-
members  send  HTH  instead  of 

CHC/FHC number. 
SCORING: 
CHCers - score 1 point per OSO with 

other CHCers, 2 points per OSO with 
HTHers; 1 additional point if YL, B/P, 

FHC, Novice, CHC-200, Merit or Club 
station, or if on VHF/UHF; double 

above points if QS° is outside own 

country. 
HTHers - contacts with other HTHers 
count 1 point, with CHCers count 3 
points. Rest same as above. 
SWLs - use above depending on 
whether CHC member or not. 

MULTIPLIERS: 
Each different continent, country, 
ITU zone, and US state counted only 

once. 
FINAL SCORE: 
Multiplier times total OSO points is 

final score. Multi-operator stations 
divide score by number of operators. 

FREQUENCIES: (for US and DX as 

allowed) 
CW - 3575, 3710, 7070, 7125, 

14075, 21075, 21090, 21140, 28090, 

28125. 
Phone:  3770, 3775, 3790, 3943, 

3960, 7070, 7090, 7210, 7260, 7275, 
14320, 14340, 21360, 21440, 28620. 

AWARDS: 
Hundreds of certificates and trophies 
in all categories and divisions are 
awarded. An SASE will bring further 
information from K6BX. Send all 
requests and logs to: International 
Amateur Radio Society, K6BX, P.O. 

Box 385, Bonita CA 92002. Logs 
should be mailed within 15 days after 

the close of the OSO Party. 

MINNESOTA OSO PARTY 
Starts: 0001 GMT, Saturday 

June 5 
Ends: 0500 GMT, Sunday 

June 6 
Sponsored by the Heartland Ama-

teur  Radio Club with a possible 

special events call station (call un-
known at this time). No restrictions as 
to mode or operating time; use 160 to 

Continued on page 130 

RESULTS OF 5th ANNUAL SARTG WORLDWIDE RTTY CONTEST 

Single Operator, top ten world scores: 

Class A. up to 100 Watts 

l6VGA  133,955 

F6ALL  85,760 
PAOORZ  49,060 
WOYDJ/4  36,960 
LA7AJ  23,230 
G3RDG  19,080 

SL5A R  16,975 
LA2IJ  13,230 
OK2BJT  9,240 

OK1MP  7,705 

Special classes - top five scores: 

Class C. multi-operator 

DLOTD  239 370 

HA5BKM 
OZ7RD 
OK 1KSL 
HAOKDA 

98,890 
44,800 
41,065 
22,880 

Class B, over 100 Watts 

I1PYS  229,320 
CT1EQ  204,590 
I1AA  204,000 

OD5HC  167,750 
HB9AVK  147,600 
ON5WG  121,980 
W3EKT  114,725 

WA3JTC/ZP  113,425 
4X4M R  107,250 

SMOOS  96,815 

Class D, SWLs 

Wolfgang Geller  154,000 
13-13018  100,160 
13-14258  93,130 
14-14707  58,575 
JA1-3477  1,750 
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INPUT 

Fig. 1. Basic timer circuit. The time delay is determined by the 
component values of Rt and Ct and may be calculated from 
the equation: t(sec.)= 1.1 Rt (Ohms) x Ct (farads). The timing 
diagram for this circuit is shown in Fig. 2. 

One of the auxiliary cir-
cuits essential to the 

operation of a repeater is a 
COR, or carrier operated 
relay. To date, a number of 
COR circuits have been de-
signed, utilizing a variety of 
active devices (tubes, tran-
sistors, op amps, UJTs, etc.) 
to provide a number of 
auxiliary  repeater  control 
functions. However, few of 
the previously presented de-
signs have been truly com-
plete. Some designs presented 
timing circuits and auxiliary 
repeater control circuits but 
avoided the rather sticky task 
of interfacing the logic cir-
cuits with the high impedance 
circuitry of the still popular 
commercial tube-type FM re-
ceiver. Other designs detailed 
elaborate circuitry for impe-
dance matching to the re-
ceiver,  but  ignored  the 
auxiliary circuits necessary 
for the convenient, practical 
operation of a repeater. Still 

Mike Connor WA0BMP 
3611 North Shore Dr. 
Clear Lake IA 50428 

and 

Bob Henson W130,IHS 
105 Northview Dr. 

Waukee IA 50263 

other  designs  employed 
timers and auxiliary circuits 
of dubious stability. 
The digital COR described 

in  this  article  employs 
state of the art solid state 
devices, allowing simple and 
compact construction, as well 
as providing stable, reliable 
and  convenient  repeater 
operation. The input circuit is 
specifically  designed  to 
interface  with  commercial 
tube-type FM receivers. 
The  versatility  of the 

digital COR is best described 
by detailing the functions it 
was designed to perform: 

1) The most basic function 
of  keying  the  repeater 
transmitter upon detection of 
a carrier on the repeater input 
frequency. 

2) A squelch tail timer — 
this timer provides a delay 
between  the  time  the 
reception of carrier ceases 
and the time the repeater 

INPUT 
PINS 28 , 1 

OUTPUT _ _ _ _ _  L 
PIN 3 

INPUT T 

OUTPUT -I 

FIG.213 

Fig. 2. Fig. 2(a) shows the timing diagram for the basic timer 
circuit of Fig. 1. Fig. 2(b) shows the timing diagram that 
would result if the reset terminal were tied to V+ rather than 
to the input terminal. 

transmitter  drops  out,  a 
necessary  feature  for 
consistent copy of mobile 
stations in fringe areas. 

3) A three minute timer 
that will "lock out" the 
repeater transmitter should 
there be a continuous carrier 
of longer than a three minute 
duration detected by  the 
repeater receiver. 

4) A means of resetting 
the  three  minute  timer 
without letting the repeater 
transmitter drop out. Many 
of the previously designed 
CORs  have  provided  for 
resetting of the three minute 
timer only upon dropout of 
the transmitter, necessitating 
an annoying squelch tail burst 
at  the  end  of  each 
t ransmission,  and  causing 
unnecessary wear and tear on 
the COR relay. In addition to 
providing  a means  for 
resetting the three minute 
timer a fraction of the way 
through the squelch tail time 
delay period, the digital COR 
also provides a means for an 
audible indication when this 

has been accomplished. A 
DPDT center-off switch has 
also  been  included  with 
which two other modes of 
resetting the three minute 
timer may be selected. 

5) A means of keying or 
disabling  the  repeater 
transmitter  via  a remote 
contact or digital logic signal 
applied to the COR. This 
feature has been included to 
make the COR compatible 
with remote control devices, 
monitor receivers, code and 
voice identifiers, etc. 

Circuit Building Blocks 

One of the basic building 
blocks of the digital COR is 
the NE555 timer IC. Since 
this IC has been described in 
numerous articles in past 
issues, only the most salient 
characteristics  will  be 
repeated here. The reader 
who  desires  additional 
information  is urged  to 
consult the references listed 
at the end of the article. 
Fig. 1 shows the external 

component connections of 

Super COR 
--digital... of course! 
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the basic timing circuit. The 
timing  diagram  for  this 
connection is shown in Fig. 
2(a). With the reset terminal 
connected  to the  trigger 
terminal, the timing cycle is 
initiated on the trailing edge 
of  the input pulse. The 
output, pin 3, remains at a 
logic "1" voltage during the 
timing cycle, the duration of 
which is determined by the 
values of Rt and Ct. 
As depicted in the timing 

diagram of Fig. 2(b), the 
timing cycle would begin on 
the leading edge of the input 
pulse if the reset terminal 
were connected to V+ rather 
than to the trigger terminal. 
Fig. 3 shows how an NPN 

transistor can be added to the 
basic circuit to provide an 
auxiliary reset feature. A 
positive voltage applied to the 
auxiliary  reset  input will 
cause  Ct  to  remain 
discharged,  and  prevents 
completion of the timing 
cycle. 
The timing diagram for 

this circuit is shown in Fig. 4. 
Note that the output switches 
to a logic "1" voltage at time 
(1), the trailing edge of the 
input pulse. However, the 
timing cycle does not actually 
commence until the auxiliary 
reset input returns to a logic 
"0" at time (2). The output 
then returns to a logic "0" t 
seconds later as determined 
by the values of Ct and Rt. 
The other IC employed in 

the digital COR circuitry is 
the SN7400 quad NAND 
gate. For those not familiar 
with logic circuitry, Fig. 5(a) 
shows the commonly used 
symbol for the two input 
NAND gate. Fig. 5(b) shows 
the truth table that governs 
its logic output. 

INPUT A 

INPUT B 

FIG GA 

One final circuit building 
block is necessary to build 
the digital COR. This is the 
circuitry  that  provides  a 
digital "on" or "off" signal to 
the logic circuits depending 
on the presence or absence of 
a carrier on the repeater input 
frequency.  This  is 
accomplished by the circuit 
shown in Fig. 6. 
Q1 , an N-channel JFET, 

provides impedance matching 
between the high impedance 
of  the  receiver  and  the 
considerably  lower 
impedance of the logic and 
timer circuits of the COR. Q2 
and Q3 comprise the analog 
to digital portion of the 
circuit, providing either a 
logic "1" or "0" voltage at 
the collector of Q3 depending 
upon the magnitude of the 
analog signal at the drain of 

Ql. 
A negative going voltage in 

the receiver during reception 
of  carrier  will  cause  a 
corresponding increase in the 
drain voltage of Ql. The 
magnitude  of  the  drain 
voltage sufficient to cause the 
collector of Q3 to switch 
from a logic "1" to a logic 
"0" is determined by the 
setting  of the  5k  Ohm 
trimmer. 
Note that the collector 

and  emitter  of 02  are 
reversed  from  the 
conventional  biasing 
arrangement  in order  to 
provide a sharper switching 
characteristic. 

Co mposite  Circuit 
Description 

We can now proceed with 
how the building blocks just 
described can be utilized in 
the design of the digital COR. 
Fig. 7 shows the simplified 

OUTPUT 

INPUT 

A  CI 

OUTPUT 

0 

FIG GB 

Fig. S. Fig. 5(a) shows the common logic symbol for a two 
input NAND gate. Fig. 5(b) shows the truth table for the two 
input NAND gate. 

INPUT 

AUG RESET 

Fig. 3. The addition of an NPN transistor and resistor provides 
an auxiliary reset feature. The timing diagram for this circuit is 

shown in Fig. 4. 

INPUT 

AUG RESET 

OUTPUT 

(15 6 

Fig. 4. Timing diagram for Fig. 3. 

logic  diagram  of  the 
composite circuit. For the 
sake of clarity, some timing 
components,  bypass  and 
coupling  capacitors,  and 
input circuitry have been 

omitted from this diagram 
The timing diagram for a 
typical transmission cycle is 
depicted in Fig. 8. 
Referring to Figs. 7 and 8, 

the receiver detects a carrier 
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Fig. 6. Input matching and analog to digital portion of the 
digital COR. Top voltages are voltages during carrier reception 
conditions. The bottom voltages are taken during quiescent 
conditions. All voltage measurements are taken with a high 
impedance voltmeter. 

on the input frequency at 
time (1), driving the collector 
of Q3 to a logic "0" voltage. 
Remembering the truth table 
for a NAND gate shown in 
Fig. 5(b), the "0" on pin 5 of 
IC1B drives pin 6 of IC1B to 
a logic "1." This removes the 
"0" from the reset terminal 
of the three minute timer, 
IC3, allowing its output to go 
to logic "1," and initiating its 
timing cycle. With both pins 
12 and 13 of IC1C at logic 
"1," pin 11 is driven to a 
logic "0." Section IC1 D of 
the quad NAND gate simply 
inverts the output of section 
IC1C, providing a positive 
keying  voltage  to  the 
transmitter keying relay or 
keying circuit. 
At time (2) the carrier 

ceases, allowing the collector 
of Q3 to return to a•logic "1" 
voltage. This removes the "0" 
from the reset terminals of 
both IC2 and IC4, allowing 
their  timing  cycles  to 
commence. The outputs of 
both IC2 and IC4 are driven 
to the logic "1" state during 
their  timing  cycle.  IC1A 
inverts the output of IC2, 
providing a logic "0" at pin 4 
of IC1B. Thus pin 6 remains 
at a logic "1" and the 
transmitter remains keyed. 
At time (3) timer IC4 

times out and its output 
switches to a logic "0," 
keying timer IC5. The output 
of IC5 is a brief positive pulse 
of sufficient  duration  to 
discharge the timing capacitor 
of the three minute timer, 

IC3, reinitializing its timing 
cycle. The output of ICS can 
also be used to provide a tone 
burst for audible indication 
that the three minute timer 
has been reset. 
At  this  point  in the 

transmission cycle the QS0 
could continue, the intervals 
between  each  of  the 
subsequent  transmissions 
needing only to be 4 seconds 
long (as determined by the 
timing components of IC4) in 
order to be assured that the 
three minute timer is being 
reset. The transmitter need 
never drop out during this 
time. 

At  time  (4)  the 
squelch  tail  timer,  IC2, 
completes its timing cycle 
and its output returns to a 

TO INPUT 
CIRCUIT 

3 

COLLECTOR OF 03 

OUTPUT OF IC2 

OUTPUT OF IC4 

OUTPUT OF IC3 

OUTPUT OF IC5 

PIN 3 OF ICIA 

PIN 6 OF ICIB 

PIN II OF ICIC 

PIN 8 OF 'CID 

12 

— T5 

Fig. 8. Timing diagram for a typical transmission cycle, using 
the logic circuit shown in Fig. 7. 

logic "0." Pin 3 of IC1A is 
driven to a logic "1." The 
resulting "0" at pin 6 of IC1B 
forces pin 11 of IC1C to a 
logic "1." IC1 D inverts this 
input and the transmitter 
drops out. 
Note that if a carrier is 

present continuously for any 
length of time greater than 
three minutes, or if during a 
QS0 of longer than three 
minutes there is no interval of 
t4 seconds or greater between 
adjacent transmissions, the 
three minute timer will time 
out. Pin 12 of IC1C would be 
driven to logic "0." Pin 11 
would then go to a logic "1," 
and the transmitter would 
drop out. 
D1 and D2 provide the 

remote keying and shutoff 

4 

—4 ICIA 

NE555 

4nVouTpui— 
SO TAIL 

IC2  TIMER 

NE555 

 4TsuETTouTPuT 
iC4 

,c 

REMOTE 
SHUTOFF 

functions respectively. The 
COR will respond the same to 
a logic "0" remote keying 
signal on the cathode of D1 
as it does to a local keying 
signal present on the collector 
of Q3. A "0" applied to the 
cathode of D2 will prevent 
the transmitter from being 
keyed, regardless of the status 
of the timer outputs or the 
local  or  remote  keying 
voltages. 

The actual schematic is 
presented in Fig. 9. Three 
light  emitting  diodes 
have been included for visual 
indication  of  circuit 
operation. The green LED 
indicates that a carrier or 
remote keying signal is being 
received.  The  red  LED 
indicates that the transmitter 

IS 

NE 555 

iRESET OUTPUT 

1C3 

3 MIN TIMER 

C, 

6E555 

INPUT OUTPUT 

ICS 

CIC 

9 

CID 

10 

Fig. 7. A simplified composite logic diagram of the digital COR. 
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TRANSCEIVERS 

SELL FOR 
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1. TRANSMIT POWER - Only the FM-DX offers 35+ watts. This is almost 6 db more than 
the "economy" units. Under many conditions this can be twice the range! 

2. FREQUENCY VERSATILITY - Only the FM-DX provides 5 full MHz of coverage on 
both transmit and receive. If you need more — for NAVY MARS or whatever — 

we can do that too. More important is its ability to provide good SIMPLEX 
operation to full specification performance over the full 2 mtr. band. 
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channel, commercial service transceivers. 
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Even if you aren't interested in 2 Meter FM. Our extruded aluminum main frame 
and modular circuit boards set a new standard for ham equipment construction. 

6. SERVICE —Only Clegg offers a TOLL FREE line for you to use. Whether you just want 
information, to place an order, or to solve a service problem. We welcome your 
call. You get right to the proverbial HORSE'S MOUTH! 
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Fig. 9(a). Input and gating circuit for the digital COR. Encircled letters refer to connections to 
the time delay circuit of Fig. 9(b). 

is being keyed, and the 
yellow LED will flash for the 
brief  intervals  when  IC5 
applies a reset pulse to the 
timing capacitor of the three 
minute timer, IC3. 
The  mode  of  COR 

operation may be selected by 
the position of SW1, a DPDT, 
center-off, switch.  In the 
center-off position, the three 
minute timer will not reset 
until the transmitter drops 
out.  In position  1 (the 
position of the switch in Fig. 
9(b)), the three minute timer 
will reset the instant that the 
repeater receiver detects the 
absence of a carrier signal. In 

0 

position 3, the three minute 
timer will be reset by a pulse 
from IC5, as described in the 
previous discussion of circuit 
operation. 

Construction 

The circuit board patterns 
for the digital COR are shown 
in Figs. 10 and 11. Due to the 
number of components in the 
circuit, a double sided circuit 
board was deemed a necessity 
to avoid the proliferation of 
wire jumpers that would have 
been required with a single 
sided  board.  The  circuit 
board is designed to fit into a 
standard 15-pin PC board 

II  OK 
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7 

4  3 

ICV 
NE5 5 

5 
SO TAIL 
TIMER 

IK 

•50 

I„F 

/77 

69,J 

p OK 

SRI 
SwilCm 

,0 

edge connector, though this 
could easily be modified for 
different  connector 
arrangements. 
Construction  should be 

straightforward  if the 
components are mounted as 
shown in Fig. 11. Bearing in 
mind that the circuit board is 
double sided, the components 
that must be soldered to both 
sides of the board should be 
mounted first. The remainder 
of the components can be 
mounted in any order. 
There are no substitutes 

for the five ICs listed in the 
parts list. Fortunately, they 
are  inexpensive,  costing 

01 
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Fig. 9(6). Timing circuit for the digital COR. Encircled letters refer to connections to the input 
and gating circuit of Fig. 9(a). 

approximately five dollars for 
the lot. 
The experienced builder is, 

however,  encouraged  to 
substitute  bargain  priced 
transistors  for  the  HEP 
transistors listed in the parts 
list. Though the HEP devices 
will work with absolutely no 
problem, a substantial savings 
can  be  realized  with  a 
trial and error substitution of 
less expensive semiconduc-
tors. 
The COR board should be 

mounted  in  a shielded 
enclosure. The connection of 
the repeater receiver to the 
input of the COR should be 
made with a shielded cable, 
since any rf or electrical noise 
introduced into the input 
circuit will result in erratic 
circuit operation. All other 
external wiring to the COR 
should be as short as possible, 
adequately bypassed at both 
ends, and shielded if the 
length is appreciable. 

Checkout and Calibration 

The calibration procedure 
is not at all difficult. A well 
regulated  five volt power 
supply, a voltmeter, and a 
watch or clock with a second 
hand  are  essential.  A 
calibrated  signal  generator 
would be convenient for the 
final adjustment but is not 
absolutely necessary. 
First connect the power 

supply to the appropriate 
terminals as indicated in Fig. 
11. The reception of carrier 
may  be  simulated  by 
grounding the remote keying 
input with a jumper. With the 
aid of the watch or clock and 
the LED indicators, it is then 
possible to set the timing 
intervals  of the four  IC 
timers. 
The final adjustment is 

that of the 5k Ohm trimmer 
in the input circuit. First, 
find a point in the receiver 
squelch circuit that switches 
from  a slightly  negative 
voltage  during  quiescent 
conditions to an even more 
negative voltage during the 
reception of carrier. In almost 
all  of  the  tube-type 
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Fig.  70. Com-
ponent side of 
PC board. The 
holes in the four 
corners  should 
be used for pat-
tern  alignment 
during PC board 
etching. 
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— TRANSMITTER 
KEYING 

—  COR RLY 
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- - INPUT 

 GROUND 

Fig. 11. Mounting diagram for the digital COR com-
ponents. Note that this is a bottom view of the PC 
board. A wire pin must be soldered to both sides of the 
PC board at points marked "I U." External connections 
to the LED indicators and the switch SW7 are also 
shown. 
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Fig. 12. Connection of the input of the digital COR to the 
squelch circuit of the repeater receiver. The circuit shown is a 
portion from a Motorola G-strip receiver. The connection 
point will be similar in other types of tube receivers. 
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Fig. 13. Simple 5 volt regulated power supply. 

commercial FM receivers the 
grid  of  the  first  stage 
following the noise rectifier 
has  this  characteristic.  A 
simplified  sketch  of  the 
squelch circuit of a typical 
tube-type receiver and the 
correct point of connection 
to the COR are shown in Fig. 
12. 
Once the shielded cable 

connection  to the proper 
point in the receiver is made, 
determine if the squelch con-
trol  threshold  setting has 
been significantly altered. If 
so, the 10 and 22 megohm 
resistors must be substituted 
with ones of higher resis-
tance. Some experimentation 
may be required to find the 
correct resistance values to 
match a particular receiver. 
Next, inject a carrier signal 

into the receiver and adjust 
the 5Ic Ohm trimmer in the 
COR input circuit until the 
green  LED  lights at the 

SEE FIG 9A 

desired  level  of  receiver 
quieting. If consistent opera-
tion  of the input circuit 
cannot be obtained for any 
setting of the trimmer, the 
ratio of the two input resis-
tors will have to be varied, 
remembering not to let their 
sum be less than the value 
that will leave the squelch 
threshold setting unaffected. 
The voltage at the gate of Q1 
compared with the typical 
gate voltage noted on Fig. 6 
should be used to determine 
which way the ratio must be 
altered. The value of the resis-
tor between the gate and 
ground must be increased if 
the amplitude of the gate 
voltage is significantly less 
negative  than  -1.0  volts 
during carrier reception. Con-
versely, this resistor must be 
decreased  if the  negative 
excursions of the gate voltage 
are significantly more nega-
tive than -1.0 volts. 

•-• TO TRANSMITTER 
,_,,PTT CIRCUIT 

Ki-5V, 50011 COIL 

Fig. 14. The addition of a transmitter keying relay to the 
digital COR. 

If a signal generator is not 
available, the input adjust-
ment may be made by vary-
ing the squelch control to 
simulate  carrier  reception. 
Opening the squelch control 
until audio noise is heard 
roughly corresponds to the 
reception  of carrier,  thus 
causing the input circuit to 
switch "on" when the 5k 
Ohm  trimmer  has  been 
suitably adjusted. 
In all cases of difficulty, 

the typical voltages given in 
Fig. 6 should be used to help 
diagnose the problem. 
This completes the settings 

and adjustments of the COR. 

Optional Circuits 

As was previously men-
tioned, the digital COR re-
quires a well regulated five 
volt power supply. For those 
who don't have a personal 
preference, the circuit of Fig. 
13 is suggested as the simplest 
and probably the cheapest 
available. 

The  digital  COR  was 
originally designed to control 
a solid state switch that did 
the actual transmitter keying. 
For those who prefer to use a 
relay to switch on the trans-
mitter, the circuit of Fig. 14 
is offered. The diode should 
be attached directly across 
the relay coil to prevent 
inductive  transients  from 
damaging  the semiconduc-
tors. 
Finally, Fig. 15 shows a 

simple tone burst circuit that 

TO COR 
TONE BURST 
KEYING OUTPUT 

TO GRID OF RECEIVER  4F 
FINAL AUDIO AMP 

can be used for an audible 
indication  that  the  three 
minute timer has been reset. 

Conclusion 

The digital COR described 
in this article has been used 
successfully with both G.E. 
Progress Line receiver strips 
and Motorola Sensicon G-
strip receivers. The COR is 
currently  in use on  the 
WROAGZ repeater in Sioux 
City, Iowa. • 
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Parts List 

01  —  Radio  Shack  276-112 
N-Channel JF ET 
Q2 — HEP 52 
03, 05 — HEP 726 
04, Q7, Q11 — HEP 719 
06, 08, 09, 010 — HEP 736 
D1-D5 — small signal germanium 
diodes 
IC1 — SN7400 Quad NAND gate 
1C2-105 — NE555 Timer IC 
LED1  — yellow light emitting 
diode 
LED2  — green  light emitting 
diode 
LED3 — red light emitting diode 
All .01 uF caps are 25 volt disc 
ceramics 
All fixed resistors are V2 Watt, 
10% tol., resistance as marked on 
schematic 
SW1 — DPDT, center-off switch 

(3/4ISN7400 QUAD NAND GATE 
10 

AUDIO 
LEVEL 
CONTROL 
006 

Fig. 15. A simple tone burst circuit that can be used with the 
digital COR. Q1 and Q2 can be any small-signal NPN 
transistors. 
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If you own a VHF ONE, 
a TS-700A or an FT-221 
...Tempo's 100AL10 
solid state linear 
is just what 

you need 
Double your pleasure with the first truly linear solid 
state power amplifier available. The 100AL10 guar-
antees increased range and clarity in your VHF 
communications under all operating conditions. It 
operates in the frequency range of 144-148 MHz 
with poweroutput of 100W (nom) with 10W (nom) in. 

Modern solid-state technology is used throughout, 
along with conservatively rated components to 
assure the highest possible reliability. Microstrip 
design on glass epoxy circuit boards give added 
resistance to damage from shock or prolonged 
vibration. 
Simply plugs into any of the above transceivers 
(an SSB adapter is required with the VHF-ONE) and 
you're on the air. .. loud and clear. 

The 100AL10 (12VDC)  $179.00 
The PS-1220 (AC power supply)   $129.00 
The 100-AL10-B (AC power supply and amplifier in one 
compact package... ready for AC operation)   $295.00 

The Tempo Line, now more than ever...solid value 

Tempo VHF-ONE Full 2-meter band coverage (144 to 
148 MHz for transmit and receive • Full phase lock syn-
thesized (PLL) • Provision for accessory SSB adaptor • 
5-digit LED receive frequency display • Automatic 
repeater split • Solid state • 10 watts output  $495.00 

Tempo SSB ONE SSB adaptor for the Tempo VHF-ONE 
• Selectable upper or lower sideband • Noise blanker 
built-in • RIT and VXO  $225.00 
Tempo/CL-146A A mobile transceiver for the 2 meter 
amateur band • Compact and rugged • Solid state • 
144 to 148 MHz(any 2 MHz without retuning). 12 channel 
possible. One channel supplied, two channels of your 
choice free   $239.00 
Tempo  CL-220 Same  general  specs  as  CL-146A, 

VERSA ILITY PLUS! M R-2 #6 
the TEMPO nrin-z 

VHF HIGH BAND MONITOR-PAGING RECEIVER 
The Tempo MR-2 is a shirt pocket size monitor-
paging receiver with hundreds of uses. 12 channel 
capability...more than any competitive receiver and 
at an economical price. Excellent selectivity and 
guaranteed sensitivity across a 4 MHz band spread. 

1 40-1 70M Hz 
range. Plug-
in crystals. 
Ni-cad bat-
teries and 
accessory 
charger 
included. 

but operates 220 to 225 MHz (any 2 MHz without 
returning)  $299.00 
Tempo FMH Two watt VHF/FM hand held • 6 channel 
capability • Solid state • 144-148 MHz • Includes 
1 pair of crystals, built-in charging terminals for ni-cad 
batteries   $199.00 
Tempo 6N2 Power amplifier for 2 and 6 meter operation 
• 2000 watts PEP input on SSB & 1000 watts input on 
CW and FM • 
Solid state power supply  $795.00 
Tempo 2002 For 2 meter operation  $695.00 
Tempo 2006 For 6 meter operation   $695.00 
Tempo VHF/ UHF Amplifiers A wide range of solid state 
power  amplifiers  for  use  in  most  land  mobile 
applications. 

Most of the above products are available at dealers throughout 
the U.S. 
The FMH and the VHF/UHF amplifiers are FCC type accepted 
for commercial use in the U.S. and Canada. 
Please call or write for complete information. 

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801  714/772-9200 
Butler, Missouri 64730  816/679-3127 
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EDITORIAL BY WAYNE GREEN 

from page 4 
in very small type so as to get the 
most material I could on each page. 

Older readers can be thankful that I, 

too, have one foot in the grave. 

Eventually I managed to put my 

foot down (the other foot) and get 

things going the way I wanted them 
... some day I'll tell you the inside 

story of how I managed to lose BYTE 
and all that mess .. suffice it to say 

the motto I have above my desk 

applies very well to me ... "Intelli-

gence is no impediment to stupidity." 
Anyway, we will be running four 

columns in 73 most of the time for a 
while. There will be a few three 

column articles, using up type already 

set. See how you like it ... compare 
it, if you get a chance, with the 
layouts in CO  . if you can find a 
copy anywhere. They are using giant 
type,  two  columns,  apparently 
because they have too little material 
to fill their pages. In this way they 
seem to have merely enlarged the old 

two column pages to the new size. 
Ham Radio has done about the same 
... very large type, lots of blank 
white page ... so it takes very little 

material to fill the magazine. It does 
give it a nice uncluttered look ... 

perhaps you prefer it. 

OST  uses  the  standard  three 
column format, which was no sur-
prise. 

In time we should settle down in 

73. We'll use four columns and see 
how we and you like it. We'll try to 
get our diagrams settled down in size 
and go for nice big and clear photo-
graphs. 

Several  readers  seem  to  have 
accepted the idea that the larger maga-
zine is in some way magically less 

expensive than the smaller one. It sure 
would be nice if this were true, but it 

is just another myth. The monthly 
cost of printing 73 varies with the size 
of the magazine, and that varies with 
the number of ads . .. the more ads 
the more articles you get ... remem-
ber that, if you happen to work for a 
ham manufacturer, ham dealer, or 
computer firm ... or if you have any 
dealings with any such. At any rate, 

after four issues at the new size I can 
tell you that the cost of putting out 

73 has gone from around S25,000 a 

month to around $40,000, just as I 
said it would. Now who do you think 
is going to have to pay that extra 

money? You know darned well . .. it 
will come out of your pocket one way 

or another ... some in increased 
subscription rates, some in increased 

prices on ham gear. Hopefully you are 
enjoying the new big size enough not 
to care about the few extra bucks. If 

you add in the add tional postage 

costs it isn't all that few bucks. The 

tab comes to perhaps S250,000 extra 
a year in printing costs and postage. 

That's  $2.50  each  for  100,000 
readers! Enjoy ... enjoy. 

PROCESSING OSCAR 

Here's  a picture  of  Franklin 

WB4BWK  who,. together  with 

VE2BYG/3 ... now VE3SAT, made 

the first computer-to-computer QS° 
via Oscar 7 mode B on October 9th 

last. This came about on orbit 4101 

using ASCII RTTY ... a ham radio 
first. 

Franklin has now interfaced his 

Oscar station with Erskine College's 
PDP-11  minicomputer  and  he  is 
looking for RTTY/ASCI I contacts via 

Oscar 6 or 7, mode A or B. 

PEACEMAKER? 

A note  from  a reader out  in 
Michigan grumbles that he has been 

warned that his newly installed pace 
maker should not be exposed to rf 

like  diathermy,  microwave  ovens, 

transmitters and such. I suspect that 

he has been over-cautioned ... those 

ovens are extraordinarily shielded and 
a well matched and grounded ham rig 

should  have  little  detectable  rf 
around. How about it all you experts, 

what is the story? Do pacemaker hams 
have to run QRP and eat in places 
without microwave ovens? 

PAYING FOR REPEATERS 

As more and more repeaters are put 

on the air, the question of who is 

going to pay for them gets stickier and 
stickier. It isn't all that difficult where 

there is a bonafide repeater club 
which is handling the situation ... 

having regular meetings, classes for 
newcomers, charging dues, putting out 

a newsletter, etc. ... but where an 

individual has set up a repeater and 
then tries to force the users to reim-

burse him for the expenses involved 
... that's going to take some dis-
cussion. 

Not a few complaints have been 
received by 73 over this problem. 

Typical is a user gripe about WR1ABN 
in South Walpole, Mass., just outside 

Boston. This 147.69-.09 repeater is 
using a public channel  and thus 

keeping other repeaters from being 
able to use it ... and there are quite a 

few groups that would dearly love to 
get the channel. A recent letter from 
Mario K 1UHU, the proprietor of the 

repeater, asked for contributions. A 
local amateur who supports two local 

repeater clubs with dues got this letter 

and,  when  he  didn't  send  the 
demanded money, says he was asked 

by KlUHU to get off the repeater and 

stay off. 

My own reaction to such a demand 

would be to get madder than hell. I 

know for a fact that several of the 
locals who have gotten this rude treat-

ment did react as I would. Thus we 
have a really miserable situation ... 

amateur radio is supposed to be fun, 

yet we have UHU out there doing his 
darndest to louse it up for a lot of 

people ... including himself. He has 
come on a great way to get unending 

kerchunkers and  unsolicited  nasty 

comments, as many arrogant repeater 

owners have discovered. 

How would you feel if you got hit 
with something like this?  It isn't 

practical  to pay money to every 
repeater in your area ... few can 

afford it. Does that mean that unless 

we pay someone off we can't use a 
repeater? With the serious shortage of 

repeater  channels  in  most  areas 

perhaps it is about time to ask the 
coordinators  to  assign  the  best 
channels  to  the  free  and  open 

repeaters ... the next best to clubs 
with a relaxed user policy ... and 

what is left, if anything, to people 
who want to charge for use of their 

repeater ... and move them off to 
220 or up when a legitimate group 
needs a pair. 

Not wishing to be controversial 
about things, I'll say no more ... right 

now ... so no mention of Tony 
Baloney and his pirate group will be 
made ... tempting though it may be. 

DEREGULATION AND CB 

One of the biggest turnarounds in 
communications has been the enor-

mous change in citizens band opera-
tions ... and the amateur reaction to 

this change. Just a couple years ago 

CB was a dirty word to most amateurs 
and they wouldn't be caught dead 

operating on eleven meters. Today 
tens of thousands of amateurs are 
getting with CB and joining in the fun 

there. 

There has been a big change in CB 

due to the relaxation of the FCC rules 
permitting what had previously been 
illegal (virtually all of the CB commun-

ications), the present extreme low in 

sunspot activity and resultant lack of 
11m skip, and the large influx of 

truck drivers spreading their friendly 
greetings to each other ... and to the 
little four wheelers getting in their 
way. 

I remember just a little over a year 
ago when there was one other local 

amateur on CB ... Herman WA1MYS. 
Now I think a third of the local club 

members have a CB rig in their cars 
... and the rest are getting edgy. 

A couple years ago the few ham 
clubs which had tried to scout the CB 
ranks for ham  prospects reported 
discouraging results. Now it appears 

that a good percentage of the ham 
club Novice classes are filled with 

CBers  all anxious to move up to a 
ham ticket. 

Continued on page 76 
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Okay, you are not going to see the 
original manuscript of this column, 

but instead of being typewritten, it is 
being hand printed. Seems that my 

typewriter  has  "once  more" 

developed the "flu," or in its case, 

some broken springs. A, Sand V have 

gone to the "happy hunting ground" 
with B and F not far behind. Before 

the squation developed to the "point 

of no return," I felt it incumbent to 
take the necessary steps to remedy the 
situation, and now "Blue Boy" (the 

pet  name  of  my  typewriter,  so 
awarded in honor of its particular 

color I is back at the manufacturer's 
service center getting a quick rebuild-
ing. Hopefully, he will be back in 
service by this time next month; 
however, in the interim, it's back to 

the old way — ball-point pen and lined 
paper. My goodness, it feels strange! 

Shades of PS-247. 
How many of you know what 

happens when you send in that form 
610 to renew your license? How many 

of you even know how a test is graded 

at the FCC office in Gettysburg PA? 
These  were  some  of  the  points 
covered at the FCC Forum at SAROC 
'76. Representing the Commission was 

the chief himself, John B. Johnston 

K3BNS, head of the Amateur and 
Citizens Division. Now, I have been to 

a lot of talks given by a myriad of 
"officials," but  I have never seen 

anyone as warmly received as Johnny. 
It is obvious that the amateur com-
munity likes this guy and, even more 
important, he likes us, and is willing 
to work with us to build a bright 
future for the amateur radio service 

and its members. 
Through the use of color slides, 

John began his talk by taking us on a 

trip 2500 miles east to the city of 

Gettysburg PA. We met John's staff 
and learned how both amateur and 

citizens radio service licenses are pro-

cessed, how STA's are issued, and 
many of the other intricate workings 
of his organization. In all, that part 

alone was quite an education, one that 
every amateur and CBer should be 
given. To say that Gettysburg is inun-
dated with CB applications is the 

understatement of 1976! John's color 

slides and commentary explained the 
current problem with processing vs. 

time quite graphically. If we didn't 

understand or were unaware of their 
problem before, we sure understood it 

after this presentation. 
Then John got into the meat of his 

dissertation: the future of the amateur 
service. He made it very clear that his 

intention was to deregulate wherever 
possible to enable amateurs to con-

tinue to experiment and develop new 

techniques and communications art 
forms. Wherever possible, we, the 

members of the amateur community, 
would  be  granted  the  necessary 
freedom to build toward a more viable 

amateur service, one designed to meet 
the needs of the future and one that 
would be as self-regulating as possible. 

Since much of what he said has 

already been covered in HR Report 

and other publications, I will refrain 

from a long dissertation here. Suffice 

it to say that John is willing to work 

"hand in hand" with us to build a 

lasting future for amateur radio — at 

least that's the way I read it. I think 

that the amount of deregulation in the 

past few months tends to bear out this 
feeling. Anyhow, if no one else has 
said it to date, I will. From all of us: 

"Thanks, John. We are proud to have 

you as one of us." 

Now this leaves a few questions. 

Will we be able to handle the responsi-
bility that deregulation places upon 

the shoulders of us all? Are we willing 
to bury our personal prejudices and 

begin to work "hand in hand" with 
one another toward the future? Are 
we mature enough to be truly self - 

direct ing? If each of us is willing to do 
his or her share, regardless of how 

insignificant that share might seem at 
the time, we can and will make 
deregulation a success and moreover 
prove the confidence that John has in 

us to be well founded. Deregulation is 
a challenge, but I think that we are 
ready to accept it. More on this topic, 
a lot more,  in future months of 

"Looking West." 

And I wrote, "Believe it or not 
WR6AJP is a full-time 24 hour-a-day 
open autopatch that operates on an 

inverted split-split and has never been 
down due to technical failure" or 

something along those lines. I think 
that the AJP repeater read my mind, 

for just about the time the story was 
published, it did "go down" due to a 
technical problem. However, to Jim 

Hendershot WA6VQP, its owner, the 
whole thing was just the necessary 

motivation needed to build the new 
system  he  had  been  planning. 

According to Jim's schedule, the "new 
improved WR6AJP" will be back in 

service within 3 weeks, and once again 
the San Fernando Valley will have its 

favorite autopatch. 

AJP's story is a very interesting 
one, in that Jim never meant it to 
become the popular system that it is 
today. As he tells it, the whole thing 
began  as a fun  project  using a 

Motorola HT as a receiver, a single 
tone surplus decoder, and a Knight 

TR-108 transceiver for a transmitter. 

It was an experiment to gather data 
on Jim's part, and over a period of less 

than two years, it has evolved into one 

of the more popular open systems in 

the Los Angeles area, and one of our 

very popular open autopatches. More 
recently, Jim has taken on an even 

bigger responsibility. He was asked to 

serve on the SCRA's Technical Com-

mittee for the '76 year by the SCRA's 
new  chairman  Bob  Thornberg 

WB6JPI, and has been handed the 
challenge of developing a set of "stan-

dards" for amateur use of touchtone 
in autopatch service. If you have a 
number of autopatch systems that you 

frequent, you might well be aware 
that in many cases it requires different 

tone levels to activate the decoding 

equipment to access, control, and use 

a given repeater equipped with auto-
patch service, be it open or closed. 
The establishment of standards for 

this, along with other forward-looking 

ideas, seems to be the goal for this 

year's "SCRA." 
As mentioned earlier, Bob Thorn-

berg W136JPI has been elected the new 

"Mr. Chairperson" of SCRA, replacing 

Dick  Flanagan W6OLD,  who  has 
retired after 3 hard years of service to 
that organization. The election of Bob 

to this post is interesting in that he is 

not only a repeater owner/delegate to 

Bill Pasternak WA6ITF 

14725 Titus St. .4 
Panorama City CA 91402 

SCRA, but he is also one of the most 
visible  people  involved  in  the 

Southern California FM scene. One 
might say that he not only represents 

the choice of the repeater owner, but 

the interests of the repeater user as 
well, for if the average repeater user 

were asked his or her choice as to who 
should  be  SCRA  Chairman,  the 
answer would probably be 'JPI. 
Simply, Bob believes that people 

can solve their own problems, and is 
one of those rare individuals who 

possesses both technical expertise and 

common  sense.  Along  with  Burt 
K60()K, he developed the inverted 

tertiary  split  plan  fast  becoming 

known as the "California Split Plan." 
He formed the first user support 

organization for an open repeater, the 

Mt. Wilson Repeater Association, a 
system of user support now being 

widely copied. He is one of the "good 
people" who is willing to listen to 

al& 

Continued on page 134 

John B. Johnston K3BNS, Chief of the Amateur and Citizens Division of the 
FCC, at the SAROC '76 FCC Forum. 
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Fig. 1. Basic tone decoder. 622 
iOOK 

Warren MacDowell W2A00 
1/080 Transit Road 
East Amherst NY 14051 

W ith the advent of 2 
meter FM and asso-

ciated repeater systems, the 
"touch  tone"  system  has 
found wide acceptance for 
both repeater control and 
dialing  up  autopatches. 
Probably the greatest reason 
for the touch tone system is 
the readily available touch 
tone pad, which is "ready 
made" and quite accurate in 
tone generation. 

There are also a variety of 
touch tone decoding systems 
that have been devised. Most 
of these  work  well  and 
generally control some major 
function  of the  repeater. 
When someone is dialing a 
function or placing a call with 
the  autopatch  system,  I 
thought it would be nice to 
have a simple device that 
would read out the numbers 
dialed and retain them on a 
display  until  cleared 
manually. 
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Touchtone Decoder 
- - using a calculator readout 

The idea finally struck me 
that an el cheapo calculator 
would serve perfectly in this 
application. Just about any 
calculator can be used, yet 
retain its calculating ability 
while  not  serving  as a 
memory. If you will observe 
the normal operation of a 
calculator, it progressively re-
tains the digits entered on the 
keyboard. When the clear key 
is depressed, it erases this 
entry of numbers. Therefore 
if we were to parallel switches 
with the calculator keyboard 
switches and activate these 
switches with a touch tone 
decoder, the calculator would 
display the decoded digits 
until the calculator display 
range was exceeded or the 
clear key was depressed. Of 
course a 12 digit calculator is 
most desirable due to the 
number of digits it can retain 
in one display. 
The  first  step  is 

constructing a reliable tone 

decoder  that  is relatively 
insensitive to noise, etc. I 
have had very good results 
with the touch tone decoder 
described  in the National 
Linear  Integrated  Circuit 
Handbook. This system uses 
the National LM567 which 
has  high  noise  rejection, 
immunity to false signals and 
a very  stable  center 
frequency. The 567 Phased 
Locked Loop decoder was 
quite expensive ($9.00 each) 
until they sprang up on the 
surplus market. Radio Shack 
stores are now selling them 
for $3.50 each, which is not 
too bad. Seven of the 567s 
are required for the decoder 
and 3 SN7402 quadruple 2 
input positive NOR gate ICs 
are used in the total decoder 
system. Fig. 1 illustrates the 
basic touch  tone decoder. 
The complete  decoder at 
present surplus prices can be 
constructed  for  about 
$30-$35.00. 

• 5 

The output (pin 8) of the 
567 is normally "high" or at 
a potential of 5 volts. When a 
tone is decoded by the 567, 
the output goes low or nearly 
to ground potential. The 
desired  frequency  to  be 
decoded is selected by the 
10k potentiometer attached 
to pin 6. All of the 567s 
decoding as a group activate 
the proper 7402 gate and the 
output pin of the 7402 goes 
from a low to high state. This 
lends itself well for driving an 
NPN transistor which may 
switch whatever you desire. 
If  you  want  just  an 

indicator  lamp  for  each 
number that is decoded, an 
LED may be turned "on" by 
the NPN transistor with an 
appropriate current limiting 
resistor.  I was  fortunate 
enough to find a batch of 24 
volt, 350 Ohm relays with 
four single pole contacts on 
each relay. At 24 volts, they 
required  about  1 0-1 5 
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Fig. 2 Tone decoder drivers. 
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Fig. 3. Decoder/calculator interconnections. 

milliamperes  for  reliable 
closure of the relay. The 
2N 3053  NPN  silicon 
transistors drove these relays 
nicely. No doubt you will be 
able to find surplus telephone 
type or military relays that 
will meet these requirements. 
If you don't go the surplus 
route, the relays may cost as 
much as $5.00 each. No 
doubt some of the surplus 
houses in 73 will be able to 
provide  inexpensive relays. 
See Fig. 2 for the transistor 
relay driver system. 
Each 567 tone decoder can 

be "tuned" by either the use 
of an audio signal generator 
or a touch tone pad. The 
desired tone frequency is fed 
into the separate 567s while 
metering pin 8 (output) of 
that decoder. A fairly high 
level of audio should be fed 
in at first and the 10k pot 
should be varied until the 
output drops to zero. This 
will indicate that you have 
arrived  at  the  decoding 
frequency. Keep reducing the 
audio level and varying the 
pot in small increments until 
you find the lowest level at 
which the 567 will detect. 
This will be the most selective 

and sensitive position for the 
567. This procedure should 
be continued throughout the 
remaining tone decoders. 
If you do not have access 

to an audio generator, a 
touch tone pad may be used 
for alignment. (See Fig. 4.) 
By  depressing the proper 
pairs  or  combinations of 
numbers on the touch tone 
pad,  you can create the 
specific frequencies needed 
for alignment (this may not 
work on some newer pads). 
Follow the same procedure as 
that used with the audio 
generator. Should you have 
access  to  a frequency 
counter, it might be wise to 
test your particular touch 
tone pad to make sure it is on 
frequency.  It might  be 
especially "prudent" to do 
this if the pad was given to 
you or if you purchased it at 
a special sale price. 
The  first set of relay 

contacts on the 12 relays are 
used  to  activate  LED 
readouts. The second set are 
in parallel with the calculator 
keyboard.  The  third and 
fourth sets are for anything 
you  so desire. The main 
reason for using relays rather 

Audio Frequency 

697 Hz 
770 Hz 
852 Hz 
941 Hz 
1204 Hz 
1336 Hz 
1477 Hz 

Fig. 4. 
tones. 

Press These Touch Tone 
Pad Buttons Simultaneously 

11, 3/11, 2/ 
(4, 5)14, 6/ 
(7, 8)(7, 9) 

(1, 4) 11, 7/ 11, •/ 
(2, 5)12, 81(2, 0) 
13, 6/ (3, 9) (3, #) 

Pairs that may be pressed to generate single alignment 

than solid state devices is to 
compensate  for the  wide 
variety of calculators on the 
market.  Some  of  these 
employ a positive ground and 
others,  a negative ground 
system. Relays may be wired 
to either system without need 
for a PNP or NPN type of 
solid state switching device. 
Check out your particular 
keyboard as it may require a 
common bus to all switches 
or individual  leads to all 
switches. If in doubt, wire all 
of the  keyboard switches 
separately  to  the  relay 
contacts.  Only  keyboard 
switches 1 to 0 will have to 
be wired to the relays. * and 
# relays could be used to 
clear or add the calculator in 
some clever setup. 
Fig. 5 is the schematic and 

wiring system for the Western 
Electric touch tone pad. This 
is the configuration used for 
tuning up my decoder. The 
500k pot is adjusted for 
desired output. 
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ORANGE BLACK' 
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Fig. 6 is the regulated 5 
volt power supply for the 
basic tone decoder. The relay 
power supply depends on the 
particular voltage relay you 
are able to obtain on the 
surplus market. With relays, 
the power supply filtering 
and regulation need not be 
critical.  A simple  bridge 
rectifier and filter capacitor 
should be adequate for the 
relays. Remember, however, 
that the dc output will be at 
least 1.4 times the ac voltage 
rating of the transformer with 
the  bridge/filter  capacitor 
supply. 
This system provides an 

inexpensive  touch  tone 
memory that can be tailored 
to your requirements. The 
next time someone threatens 
to turn  the  repeater off 
through some "magic" com-
bination of touch tone num-
bers, your "el cheapo" calcu-
lator will remember them. 
You take it from there — 
hi! • 

BLUE 

OUTPUT 

Fig. 5. Touch tone pad wiring. 
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Fig. 6. Power supply. 
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Bruce Brown WB4YTU/WA9GVK 
4801 Kenmore Ave. #1022 
Alexandria VA 22304 

Fig. 1. 314 Watt A Tv transmitter. (a) Mike input side; (6) output side; (c) internal view. 

Simple 
Amateur TV Transmitter 

- - at a ORP price 

Video 
modulator 
board 

Rf 
output 
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Smailer than a box of 
spaghetti  and  costing 

about $55 to build, this 3/4 
Watt 3/4 meter ATV rig can 
simultaneously transmit AM 
video and FM audio on the 
video carrier. The unit is 
basically a VHF Engineering 
TX-432 transmitter, which is 
collector modulated using the 
HR-440  video  modulator 
described in the Nov/Dec 75 
73  (pp.  42-43).  Good 
linearity and excellent fre-
quency response is achieved 
as shown in Fig. 2. Power 
drain is approximately 350 
mA at 12 to 14 V dc. 

Applications 

What can you do with a 
QRP  ATV  transmitter? 
Possible applications include: 
1. Operating as a primary 

station rig, it can provide 
snow-free pictures over a 5 
mile  line-of-sight  path 
between stations using 10 
dBd gain antennas and 2.5 dB 
noise figure preamps. Better 
performance can be expected 
in  areas  where  inversion 
layers are prevalent, such as 
Southern  California. 
Especially effective operation 
results when used in conjunc-

A 

Fig. 2. Performance curies (all vertical scales uncalibrated). (a) Linearity: top scale, video in; 
bottom scale, detected rf output; 10 usecldiv horizontal; 314 Watts out (ave.). (b) Frequency 
response: top scale, video in; bottom scale, detected rf output; 10 usecIdiv; 314 Watts out 
(ave.); burst order (in MHz) - 0.5,1.5, 20, 3.0, 3.58, 4.2. 

tion with an ATV repeater. 
For example, W3API, located 
3 miles from the WR4AAG 
TV repeater in Alexandria, 
Va.,  can  send  snow-free 
pictures to W3IRL who is 45 
miles away in Baltimore. 
2. The rig can be used as 

an exciter for a 1 Watt in, 10 
Watt out linear amplifier such 
as the quasi-linear Motorola 
MH W-710  power  module. 
(See Nov/Dec 75 73, p. 39, 
and Motorola MHW-710 data 
sheet #DS 5522 R2.) 
3. It can be mounted 
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Fig. 3. TX-432 PC board drill guide. All dimensions in inches. 
Foil side down; component side up. 

3/.L3 

r=1  I.-13/14 

TOP VIEW r - 3 3/4 -mo 

+ 7/64 

• 7/64 

+ 7/64 

LEET ENO VIEW 

11/14 r-  SIDE VIEW 

+ 1/4 

11/16 

3/16 

3/9  1AI  9/64 

•  •  • 

2. • 

Fig. 4. TX-432 chassis drill guide. All dimensions in inches. All 
measurements from outside edge of chassis. Chassis is LMB 
#850. Guide not drawn to scale. 

inside a portable TV camera 
to create a self-contained 
hand-held station. If placed in 
a large R/C model airplane or 
rocket, such a system could 
provide  some  spectacular 
pictures. 
4. It is ideal for general 

mobile  applications  (e.g., 
auto, aircraft) due to small 
size and power consumption. 
5. Low power consump-

tion also lends itself to solar-
powered operation suitable 
for remote unmanned usage 
such as hidden transmitter 
hunts. 

Modification Procedure 
1. Drill holes in PC board 

and chassis using Figs. 3, 4 
and 5 drill guides. 
2. Construct, tune up and 

test TX-432 transmitter strip 
per manufacturer's instruc-
tions. Be careful that capaci-
tors soldered to Li -L6 do not 
touch  the  coil  cans.  If 
necessary, insulate the inside 
surface of the cans with tape. 
3. Locate coil L11. Un-

solder the end connected to 
the +12 V dc line. Mount a 
miniature insulated terminal 
in the 3/32" hole provided by 
Step 1, above. Solder loose 
end of L11 to terminal (Fig. 
6). 
4. Mount all components 

to the video modulator PC 
board as described in the 
Nov/Dec 75 73, page 42, with 
the following exceptions: 

a) R2 will  be 100 

Ohms. 
b) Do not clip off tabs 

of D40 and D41 transistors. 
Instead, bend tabs down as 
shown in Fig. 1. Bend tab of 
D41 down and back onto 
itself to prevent the tab from 
protruding beyond the edge 
of the PC board. 
5.  Solder  6",  #22 

stranded wires to ground, +, 
and OUT on the video modu-
lator board. Twist ground and 
+ wires together. Solder 1" 
long wires to ground and IN 
at the other end of the board. 
6. Solder 2Y2" length of 

RG-188 to the output of the 
transmitter  board.  The 
RG-1 88  shield  length, 
soldered to ground of board, 
should be as short as possible. 
7. Using 3/16" standoffs, 

#4 screws, lockwashers and 
nuts, mount the transmitter 
and modulator boards to the 
chassis. 
8. Mount VID (video in) 

and OUT (rf output) BNCs to 
chassis. Also mount phono 
jack, feedthrough capacitor 
and two ground lugs using a 
#6 screw, lockwasher and 
nut. One lug is mounted 
inside the case; the other, 
outside. 
9. Solder  shield  and 

center  conductor  of  the 
RG-188 from the transmitter 
strip to the OUT BNC. The 
shield should be soldered 
directly to the threads of the 
connector and should be as 
short as possible. 

29 



_ 4101- •••• a•Mr• 

10. Solder a #22 insulated 
wire from the feedthrough 
capacitor to the +12 V dc line 
on  the transmitter board. 
Solder the ground lug on the 
chassis to ground on the 
board. Solder wires from the 
phono jack to mike input and 
ground on the board. 

11. Solder 1" input and 
ground wires from the video 
modulator board to the VID 
BNC. Solder twisted + and 
ground wires from the same 
board directly to the feed-
through cap and ground lug 
on the chassis, respectively. 
Solder the wire from OUT on 
the video modulator to the 
insulated terminal (one end 

Fig. 5. TX-432 chassis cover drill guide. All dimensions in 
inches. All measurements from outside edge of chassis. Chassis 
is LMB #850. Guide not drawn to scale. 

7/64 

4 15I16   

1. - 1:-211/16  ft 2_. 
 _J. 

3 31113  . 

2/32 wu 
• if> 

1  3  3 

of L11) on the transmitter 
board. 
12. Apply stick-on letter-

ing to the case as shown in 
Figs. 1, 4 and 5. 

VIDEO 
MODULATOR 

lv,4DEO 

rIO C26 

•2 

SOLDER TO STANDOFF 

A CIIRE•1, HERE 

141, OUT 

C27  r cG ,,o 

Fig. 6. Modification schematic. 

(Tuneup) 
13. Connect the output of 

the rig to a wattmeter with a 
dummy load or through-line 
wattmeter with an antenna. 

Parts List 

Unit 

Part #  Description  Qty  Cost 

1  8-1/2 x 2-1/8 x 1-5/8 Chassis; LMB #850  1 
2  UG-1094 BNC Bulkhead Connector  2  .85 
3  Phono jack Bulkhead Connector #274-346  1 
4  .001 uF feedthrough cap; Erie 327-005-

X5U0-102M  1 
5  Subminiature 2-56 insulated terminal 

Cambion #601-1531 (15 per package @ 
$2.00)  1 

6  2-56 nut and lockvvasher for standoff  1 ea 
7  1 /2- 4-40 screws, lockwashers and nuts  5 ea 
8  3/16" long #4 spacer (2 nuts may be used 

for spacer)  5 ea 
9  1/2" 6-32 screw, lockwasher, washer & nut  1 ea 
10  #6 hole terminal lug (ground lug)  2 
11  #22 stranded wire  36" 
12  Stick-on lettering kit 
13  Video modulator PC board; etched, cut  1 

and drilled with RG-188 cable 

Video modulator board parts: 
D1  1N4001 Diode 
R1  100 Ohm pot, #43P101 Spectrol 
R2  100 Ohm, 1/4 Watt, 10% 
R3  5k Ohm pot, #43P502 Spectrol 
R4  1.0k Ohm, 1/4 Watt, 10% 
R5  82 Ohm, 1/4 Watt, 10% 
R6  4.7k Ohm, 1/4 Watt, 10% 
R7  10k Ohm, 1/4 Watt, 10% 
C1, 2  100 uF, 16 V dc Radial 
01, 2  2N2222A 
03  04007 (GE) 
04  04107 (GE) 

1 
1 
1 
1 
1 
1 
1 
1 
2  .19 
2  .20 
1 
1 

Total 
Cost  Source of Supply 

2.50 
1.70 
.37 

Electronic Supply 
Electronic Supply 
Radio Shack 

1.62  Electronic Supply 

.17  Electronic Supply 
Hardware Store 
Hardware Store 

Hardware Store 
Hardware Store 
Hardware Store 
Electronic Supply 

Stationery Store 
3.00  Stu Mitchell WAODYJ 

14761 Dodson 
Woodbridge VA 22193 

.20 
1.35 
.05 
1.35 
.05 
.05 
.05 
.05 
.38 
.40 
2.35 
(both) 
Ppd 

James Electronics 
P.O. Box 822 
Belmont CA 94002 
(415) 592-8097 
Add 5% for postage 
$5.00 min order 

Spectronics 
1009 Garfield St. 
Oak Park IL 60304 

TX-432 Transmitter kit is available from VHF Engineering for $39.95 (PO Box 1921-7, Binghamton NY 

13902). 

Required Tuneup Tools 

1. 0.075" plastic hex alignment tool (GC #9304; $0.55) 
2. Phenolic screwdriver 

Notes: 
1. A 0.5 Amp regulated 12 to 14 volt power source is required. 
2. The crystal is a commercial standard, 20 pF in an HC-25 package. Frequency is desired rf frequency 
divided by 24. 

I2 

Turn "L" (level) control on 
video modulator fully clock-
wise and "C" (contrast) con-
trol fully counterclockwise. 
Connect a 12-14 V dc, 1/2 A 
regulated power supply to the 
+ and  GND  terminals. 
Connect a composite 1 V P-P 
video signal to the VID con-
nector. Monitor the rf output 
on a converted TV receiver. 
14. Adjust C24, 25, 26 

and 27 on the transmitter for 
maximum  power  output. 
Approximately 1 Watt should 
be  obtainable.  Alternately 
turn "L" counterclockwise 
and "C" clockwise for best 
picture on the TV receiver. 
You may have to readjust 
C24-27. Do not set the con-
trast too high or else sync 
buzzing will occur on the 
audio channel. (As described 
in the Nov/Dec 75 73, p. 40, 
a separate FM receiver is 
required to demodulate the 
audio.) During this tuneup 
procedure you will note that 
the "C" control affects only 
contrast while the "L" con-
trol will affect both output 
level and contrast. In general, 
the higher the output level, 
the lower the contrast. A 
good picture at 3/4 Watt will 
be possible. 
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When you 
get tired 
of compromise 

TS-700A 

• KE N W O O D 2ot ALL MORE TRANSCEIVER 

POWER  SEND  CEN  NR  MT  TONE 

0INEMIE 

OFF  REC  S  I- --OFF 

MIC  PHONES  M ODE  USB 
F ta  LS111 
CW  - AM 

&TS-700A 
pecifications 

TRANSMIT/RECEIVE FREQUENCY RANGE: 
144-148 MHz 

MODE: SSB. FM. CW, AM 
RF OUTPUT: CW, FM: more than lOW output. 

AM: more than 3W output. SSB: more 
than 20W DC input. 

ANTENNA IMPEDANCE: 500 (unbalanced) 
CARRIER SUPPRESSION: Better than 40 dB 
SIDE-BAND SUPPRESSION: Better than 40 dB 
SPURIOUS RADIATION: Less than -60 db 

REPEAT ER  DRIVE  FINAL 
NORMAL  S00,,  146 

KEN WOOD'S TS-700A finally fulfills the promise 
of 2-meters... more channels, more versatility, 
tunable VFO, SSB-CW and, best of all, the tyoe 
of quality that has placed the Kenwood name 
out front. 
• Operates all modes: SSB (upper & lower), 
FM, AM, and CW 

• Completely solid state circuitry provides 
stable, long lasting, trouble-free operation 

• AC and DC capability. Can operate from 
your car, boat, or as a base station through 
its built-in power supply 

• 4 MHz band coverage (144 to 148 MHz) 
inste3d of the usual 2 

• Automatically switches transmit frequency 
600 KHz for repeater operation. Just dial in 
your receive frequency and the radio does 
the rest ... Simplex repeater reverse 

• Or do the same thing by plugging a single 
cryst3I into one of the 11 crystal positions for 
your favorite channel 
• Oirstanding frequency stability provided 
through the use of FET-VFO 

• Zero center discriminator meter 

• Transmit/Receive cabability on 44 channels 
with 11 crystals 

• Complete with microphone and built-in 
speaker 
• The TS-700A has been thoroughly field-
tested. Thousands of units are in operation 
throughout Japan and Europe 

The TS-700A is available at select Kenwood 
dealers throughout the U.S. For the name of 
your nearest dealer, please write. 

Available at select Stanwood Molars throughout the J S 

Aiwurod... pacesetter in amateur rai;1.7 

C . 

•• 
TRIO-KEN WOOD 

COMMUNICATIONS INC. 
116 East Alondra ,/ Gardena, California 90248 

  F x  • 

MAX. FREQUENCY DEVIATION (FM):  5 kHz 
REPEATER FREQUENCY SHIFT WIDTH: 

600 kHz 
TONE BURST TIME: 0.5-1.0 sec 
MODULATION: Balanced modulation for SW. 

Variable reactance frequency shift for FM. 
Low power modulation for AM. 

MICROPHONE: Dynamic microphone, 5000 
AUDIO FREQUENCY RESPONSE: 400-2600 Hz. 

within -9 db 
RECEIVING SYSTEM: SSB. CW. AM: Single 

superheterodyne. FM: Double 
superheterodyne. 

INTERMEDIATE FREQUENCY SSB. CW. AM: 
10.7 MHz. FM: 1st IF: ...10.7 MHz. 2nd IF: 
...455 kHz. 

RECEIVING SENSITIVITY SSB. CW: S/N = 10 
dB or better at 0.25pV. 20 dB noise 
quieting = Less than 0.4pV. AM: S/N = 
10 dB or better at 1µV. 

IMAGE RATIO: Better than 60 dB 
IF REJECTION: Better than 60dB 
PASS-BANDWIDTH: SSB. CW, AM: More than 
2.4 kHz at -6 dB. FM: More than 12 kHz at 

-6 dB. 
RECEIVER SELECTIVITY SSB. CW. AM: Less 

than 4.8 kHz at -60 dB. FM: Less than 
24 kHz at -60 dB. 

SQUELCH SENSITIVITY 0.25pV 
AUDIO OUTPUT: More than 2W at 811 load 

(10% distortion) 
RECEIVER LOAD IMPEDANCE: 811 
FREQUENCY STABILITY Within -tz 2 kHz during 

one hour after one minute of warm-up. 
and within 150 Hz during any 30 minute 
period thereafter. 

POWER CONSUMPTION: Transmit mode: 95W 
(AC 120/220V). 4A (DC 13.8V), max. 
Receive mode (no signal): 45W (AC 120/ 
220V). 0.8A (DC 13.8V). 

POWER REQUIREMENTS: AC 120/220V. 
50/60 Hz. DC 12-16V (13.8V as reference). 

DIMENSIONS: 278 (W) x 124 (H) x 320 (0) mm 
WEIGHT: 11 kg 
SUGGESTED PRICE: $700.00 

Prices subiect to change without notice 



Hy-Gain 272 
2-meter antenna 
The first truly portable repeater. 

At last! A high performance, 2-meter antenna :hat combines 
state-of-the-art electronics. corrosion-free fiberglass and take-apart 
design for true portable use. 

The .-ly-Gain 272 is an entirely self-support.ng 21' omnidirectional 
antenna system that separates into three pieces for transport. 
.t consis:s of 4 stacked 5/8 wave radiators with three 1/2 wave p-asing 
coils and a 1/4 wave clecoup;ing system. 

Each section ength is specifically computed to completely 
eliminate end-feed pattern tilt, keeping radiation angle flat and close 
:o the ground or maximum efficiency. 

The 272 is ideal for periable repeater, repeater, and home use. 
Take it with you, wherever you go. Mounts easily on any 1-1/4" to 
1-1/2" masts and 17. s factory tuned, to eliminate re-tuning in the leld. 
Recessed coax connector, mounting bracket and hardware included. 

Get :he first truly portaDle repeater antenna. Oriy from Hy-Clain. 

Power  250 watts 
VSWR at resonance  Less than 1.5:1 
Input impedance  50 ohms  _ 
Produces 6 dB gain over 1/2 wave dipole 

ItAk9 1c 
Hy-Gain Electronics Corpora:ion  8801 Noirtheast Highway Six; 
Lincoln. NE €.8505; 40214EL-al 5- Telex 48-6424 
Branch Offipe and Warehouse  6100 SEpu'rveda Blvd.. *322: 
Van Nuys. Cfr 91401, 21S/785-4532 Telex 65-1399 
Distributed rr Canada by Lac:ron Radio Sales, Lci.; 
211 Hunter E'reet West:  e.te -borougl-, Ontario 
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Bruce J. Brown WB4YTU/WA9GVK 

4801 Kenmore Ave., Apt. 1022 
Alexandria VA 22304 

Amateur TV 
Receiving System 

- - some of what you wanted to know 

Because of practical and 
regulatory  considera-

tions,  amateur  television 
(ATV)  transmitted  power 
levels must be considerably 
lower than those radiated by 
commercial  broadcast 
stations. To attain reasonably 
long operating ranges, the 
ATV receiver must compen-
sate for what the transmitter 
cannot do. Thus, it must 
exhibit a considerably greater 
sensitivity than that required 
for broadcast reception. 
An increase of only 3 dB 

in receiver sensitivity can 
make a noticeable improve-
ment in picture quality. It is 
therefore  important  to 
squeeze every last dB out of a 
receiver system — and getting 
those extra dB at 440 MHz 
is far more difficult than on 
the lower frequency bands. 
Nevertheless, through proper 
component selection, a high 
performance and reasonably 
priced receiver is a reality. 
Throughout the past two 

years, the Metrovision Ama-
teur  Television  Club  of 
Greater Washington D.C. has 
been  examining  numerous 
components and configura-
tions in an effort to engineer 
an ATV receiving system with 
the following characteristics: 
1. Excellent sensitivity. 
2. Reasonably low cost. 
3. As many off-the-shelf 
and readily available 
components as possible. 

These design goals were 
established at the outset with 
one overall consideration in 
mind — that is, to make it as 
easy as possible for people to 
receive ATV. 
Based upon these goals 

and after considerable testing, 
such  a system has been 
developed and has proven to 
be successful. Fig. 1 shows 
the configuration and Table 1 
lists  recommended  com-
ponents, costs and sources of 
supply. Specific brands are 
stated in lieu of providing 
only generic names. This is 
necessary since performance 
varies greatly from product to 
product.  For  example,  a 
Radio Shack  UHF-to-VHF 
converter,  which  performs 
well for commercial broad-
cast reception, is a bummer 
for ATV work. It should be 
emphasized that the Metro-
vision ATV Club is a non-
profit group and has no 
financial ties to any of the 
companies mentioned. The 
recommendations are totally 
objective and based upon 2 
years of comprehensive on-
the-air  tests.  Furthermore, 
the equipment recommenda-
tions pertain only to optimal 
reception of wideband TV 
signals in the 3/4 meter band 
and may not necessarily be 
the components desired for 
receiving other signals such as 
narrowband FM or moon-
bounce. 

In addition to providing a 
picture,  this  configuration 
will allow audio to be heard 
on the TV receiver only when 
the receive signal employs 4.5 
MHz subcarrier audio (FM 
audio located 4.5 MHz above 
the video carrier). Inciden-
tally,  this is the output 
format used by an ATV re-
peater.  When  operating 
simplex and receiving a signal 
using an audio-on-the-video 
carrier format, a separate FM 
receiver must be used to pick 
up the audio.  Low cost 
receivers for this purpose 
include the VHF Engineering 
RX432C  kit  ($79.95) or 
surplus Motorola UHF Pocket 
Pager  (under  $40).  The 
antenna of these receivers 
could be a short piece of wire 
wrapped around the preamp 
output cable to provide signal 
coupling  from  the  large 
antenna. 
Keep in mind that your 

investment  in good trans-
mission line and an antenna is 

KLm 420-410.14 OR 
420 ,90-21 

PHELPS-00001 
1/2 on HARDLINE 

'DPI HANDBOOK 
3/4 ME YE 
BANOPASS 
FILTE. 

doubly  worthwhile  since 
these components will also be 
used when you're ready to 
transmit ATV. Try to get 
your antenna up as high as 
possible  and  away  from 
nearby obstructions including 
trees. When conditions are 
right, don't be surprised if 
you get some good ATV 
DX! 

ADDENDUM 
Blonder-Tongue 
UHF-to-VHF 

Converter Modification 

A modified  commercial 
UHF-to-VHF converter con-
nected  to  the  antenna 
terminals of a standard home 
TV tuned to an  unused 
channel between 2 and 6 is 
the simplest and most effec-
tive means for receiving a fast 
scan amateur video signal. 
The lowest frequency nor-
mally tuned by a converter is 
about 460 MHz; therefore, 
modification is required to 
enable the converter to tune 

RG-513 (SHORT) 

JANE,. •12PA 
PRE AMP 

MODIFIED 
PLODDER • TONGUE 
STK 111.999 Oa 
666 UHF TO vHF 
CONVERTER 

oEVDC AT •Orn• 
POWER SUPPLY 

HOME TV 
vHF RECEIVER 

TWIN -LE•D 

Fig. 1. Recommended ATV Receive Configuration. 
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Description 

I. Antenna 

KLM 420-470-14, 5 feet, 4 lbs, 13.7 dB iso gain 
- 

LM 420-450-27, 10 feet, 7.5 lbs, 16.7 dB iso gain 

With either antenna, use balun: KLM 1:1 Balun 

Notes: 1. Use correct antenna polarization 
for your area. 

2. Mount antenna high enough to clear 
nearby obstructions including trees. 

3. 2 antennas may be stacked together 
for additional 3 dB gain. 

II. Transmission Line 

F X 12-50H, 50 Ohm,  inch outer conductor, 
insulated, min. bending radius = 5", approx. 
1.9 dB loss per 100 feet at 440 MHz. 

Connectors for above cable 
a. N female, #20-654 
b. N male, #22-654 
c. UHF female, #66-654 
d. UHF male, #68-654 

-01"-
F XCC12-50H same as above but corrugated 
outer conductor; considerably more flexible 
and easier to work with. 

Connectors for above cable 
a. N female, #20-500 
b. N male, #22-500 
c. UHF female, #66-500 
d. UHF male, #68-500 

Note: RG-8 cable can be used for runs up to 
50 feet. Measured loss  3 dB/50 feet 
(2 dB worse than hardline). 

1975 Cost (Subject to change) 

$21.95 + postage 

$39.95 + postage 

$13.95 + postage 

$ .68/foot 

$ 6.50 
$ 8.50 
$ 6.50 
$ 5.50 

$ .90/foot 

$ 8.25 
$ 8.25 
$ 8.50 
$ 7.00 

Source of Supply 

KLM 
17025 Laurel Rd. 
Morgan Hill CA 95037 

(408) 779-7363 

Phelps-Dodge Corp. 
Route 79 
Marlboro NJ 07746 

(201) 462-1880 

down into the 420-450 MHz 
amateur band. 
Considering  sensitivity, 

stability, and cost, the best 
converters for amateur use 

C2 
64 
M % 

are  the  Blonder-Tongue 
BTX-111, 999 and 666. All 
of these units can be modi-
fied using the same procedure 
as follows (see Fig. 2): 

C4 
56 
10 % 

0  0  0  0 

.20 
20% 

440010405 

1 
CHANGES 
FREQUENCY 

Fig. 2. BTX-999 Schematic. BTX-777 and 666 are similar. 

1. Remove six screws from 
back and pull off channel 
knob from front. 
2. Spreading out top and 
bottom  of plastic case, 

01 
450004401 

45 

064 

a 
. 1(500 

:t.  .0% 
42  62 
i.511  440006103 

14  
111.1 

Kp _12  •  NE 2.1 

7.LP 
% I 

Cs 

T 47 
10 % 
400 

2 

"i nc 

127 
4406 
20% 

TV SET  1111i ANT 

push out chassis by apply-
ing pressure through rear 
rectangular opening. 
3. Locate CI on top of 
chassis (see Fig. 3). Gently 
turn clockwise as far as it 
will go. You have now 
changed the tunable fre-
quency of the unit down 
into the amateur band. 
4. From underside of the 
chassis locate Li (see Fig. 
4). It is a semicircular strip 
of metal located in the 
center of three sections 
along the main tuning con-
trol axis. Locate the point 
where Li connects to L2. 
(L2 is two short parallel 
wires running between the 
center and rear sections.) 
Solder a 2-8 pF subminia-
ture  variable  capacitor 
(e.g., Erie ceramic) in elec-
trical parallel with Li --
one lead of the cap con-
nected to the Ll -L2 junc-
tion point and the other 
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III. Tunable 3/4 meter bandpass filter; Construction 
details in ARRL Amateur Radio Handbook or 
VHF manual 

Note: Filter greatly improves receive picture 
quality through reduction of out-of-band 
noise including commercial 450-470 MHz 
service and UHF broadcast TV signals. 

IV. Preamp; Jane! #432PA, comes fully built in 
chassis with BNC connectors. Requires 12 V 
dc @ 10 mA filtered power supply (e.g., 
Lafayette #99F50742, $10.95) 

V. Modified UHF-to-VHF converter, Blonder-
Tongue. Any of the following will work: 

a. BTX-666 
b. BTX-999 (Same as 666 but has fine 
tuning control and channel light) 

c. BTX-111 (Same as 999 but has post 
amp, exhibits slightly better performance 
than other two if preamp is not used. 
If preamp is used, as is the case 95% of 
the time, all give equal performance.) 

Notes. 1. See Addendum for modification 

procedure which is identical for all 
units. 

2. Make sure converter has a brown 
case. Earlier versions which were 
unstable used ivory cases. 

VI. Unmodified Home TV Receiver 

Notes: 1. Connect output of converter to 
VHF antenna terminals on TV set. 

2. Turn channel selector to any unused 
channel between 2 and 6. 

About $5.00 

$33.00 postpaid 

$20.00 approximately 

$23.90 
$33.70 

Table 1. ATV Receive Configuration Component List. 

Local electronics dist. 
and hardware store 

Janel Labs 
260 N.W. Polk Ave. 
Corvallis OR 97330 

(503) 757-1134 

Lafayette Radio 
111 Jericho Turnpike 
Syosset, L.I., NY 11791 
(516) 921-7500 
Stocks only BTX-111 

(18F18319) 

lead  to  ground  (wall 
between center and rear 
sections).  Position  the 
capacitor to permit easy 
access for adjustment. 
5. Drill 'A" hole in the 
bottom of plastic case to 
allow access to the capaci-
tor after the unit has been 
"buttoned up." 

6. Place the chassis back in 
the case along with the six 
screws in the rear and the 
knob in the front. 
7. Connect  the  antenna 
transmission line (from the 
T/R relay or preamp) to 
the UHF ANT terminals of 
the converter. Connect 300 
Ohm twinline between the 

Fig. 4. 17q. 3. 

converter's  TV  set 
terminals and the VHF 
antenna terminals of your 
TV receiver. Connect your 
existing commercial broad-
cast antenna to the VHF 
ANT terminals on the con-
verter. 
8. Tune your TV set to an 
unused channel between 3 

and  6. Place  converter 
front panel switch in UHF 
position. In general, the 
amateur  band  will  be 
found  between  channel 
positions 14 and 20. Using 
a non-metallic screwdriver, 
adjust the capacitor for 
best picture. It need only 
be adjusted once. • 
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14025M 
HAND HELD 
2.5 WATT 
TRANSCEIVER 
144-148 MHz 

$164" 

FACTORY DIRECT ONLY 

zi\48/14.4,1A/vAtv\AA 
SUMMER SPECIAL 

FEATURES 

1402 SM  1405 SM 
• 6 Channel 
Operation 

• Individual 
Tri m mers on all 
TX/RX Crystals 

• All Crystals Plug In 

• 12 KHz Cera mic 
Filter 

• 10.7 IF and 455 
KC IF 

• .3 Microvolt Sen-
sitivity for 20 dB 
Quieting 

• Weight: 1 lb. 14 oz. 
less Battery 

• S-Meter/Battery 
Indicator 

• Size: 8 7/8 x 1 7/8 
x 2 7/8 

• 2.5 Watts Mini mu m 
Output @ 12 VDC 

• Current Drain RX 
14 M A TX 500 MA 

• Microswitch Mike 
Button 

• High Impact 
Plastic Case 

Shown With 

Optional 

Touch-Tone Pad 

• 6 Channel 
Operation 

• Individual 
Tri m mers on all 
TX/RX Crystals 

• All Crystals Plug In 

• 12 KHz Cera mic 
Filter 

• 10.7 and 455 
KC IF 

• .3 Microvolt Sen-
sitivity for 20 dB 
Quieting 

• Weight: 1 lb. 14 oz. 
less Battery 

• Battery Indicator 

• Size: 8 7/8 x 1 3/4 
x 2 7/8 

• Switchable 1 & 5 
Watts Minimu m 
Output @ 12 VDC 

• Current Drain: RX 
14 M A TX 400 MA 
(Iw) 900 M A (S W) 

• Microswitch Mike 
Button 

• Unbreakable 
Lexan ® Case 

Can be Modified 
for 

MARS or CAP 

10 Day 
Money Back 

Guarantee 

1405 SM 
HAND HELD 
5 WATT 

TRANSCEIVER 
144-148 MHz 

$239" 

SPECIAL 
ON EACH 
RADIO 

INCLUDES: 

Flex Antenna 

52/52 

Simplex Xtal 

90 
Day 

Warranty 

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103, (702) 739-1931 

SU M MER SPECIAL DI RECT SALE O R DER BLA NK 
-  1402SM @ $164.95 

1405SM @ $239.95 

_ VVE224 @ $199.95 

_ 2202SM @ $239.95 

_ 4502SM @ $279.95 

-  BC1 @ $34.95 

-  BP1 @ $14.95 

-  BT1 @ $6.00 

-  LC1 @ $9.95 

-  LC2 @ $9.95 

_ S W @ $24.95 

_ SM2 @ $24.95 

-  TE1 @ $34.95 

(SPECIFY FREQUENCY 

TTP @ $49.95 

X F 1 @ $9.95 

_ TX or RX XTALS @ $3.75 ea. 

FACTORY XTAL INSTALLATION/ 
NETTING @$7.50/Radio 

EQUIP TRANSCEIVER AS FOLLOWS: 

XTALS TX  RX  XTALS  TX 

A.  52  52 

B. 

C. 

D. 

E. 

F. 

RX 

ENCLOSED IS   

CARD    

EXPIRATION DATE 

NAME   

ADDRESS   

CITY   

STATE  ZIP   

.11 CHECK 
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WILSON "WE-224" MOBILE 
AN1,1A/V i\i\I\v‘ 

SUMMER SPE/Vt\AA.,\.( 
v\AvsivvAiwk, 

1999' 

ACCESSORY SPECIALS 

FEATURES 

1 24 Channel Operation 
2 One priority Channel 

3 Selectable 1 or 10 Watts Out 

4 10.7 Monclithic Filter Installed 
5 455 KHz Ceramic Filter 

6 .3 Microych Sensitivity for 20 dB Quieting 
7 Numerical Read-out on each Channel 

8 Built-in Adjustable 'lone Burst" Generator 
9 Front Panel "Tone Burst- Control 

10 Accepts Wilson 1402 & 14055M Xtals 

11  Individual Trimmer Capacitors for both TX/RX 
12 Mosfet Front End 

13 Helical Resonator 
14 High VSINR Protection Circuit 
15. Reverse Pr larity Protection Circuit 
16. NBFM - 15 KHz Channel Separation 

17. Built-in Speaker 
18. External Speaker Jack 
19. Dynamic Microphone Included 
20. Mobile Mcunting Bracket Included 
21. Quick Disconnect Power Cable 

22. Frequency Range 144-148 MHz 
23. 6',5"VV e 2',4"H x 9%,"D 
24. Weight: 5S lbs. 

25. Power Requirements: 
Source: 13.5 VDC ± 10% 

Receive .45A 

Transm,t: 2.64 (101N), .7A (1W) 

SUMMER SPECIAL on 
Wilson Hand Held 220 and 450 
2202 SM  4502 SM 

FREQUENCY RANGE 220 - 225 MHz 

• 6 Channel Operation 

• Individual Tri m mers on all TX/R X Crystals 
• All Crystals Plug in 
• 12 K Hz Cera mic Filter 

• 10.7 and 455 KC IF 
• .3 Microvolt Sensitivity for 20 dB Quieting 

• Weight: I lb. 14 oz. less Battery 

• Battery Indicator 
• Size: 8 7/8 x I 3/4 o 2 7/8 

• Switchable 1 8. 2.5 Watts Output 
@ 12 V DC 

• Current Drain . RX 14 M A, TX 500 M A 
• Microswitch Mike Button 
• Unbreakable LeXdrl• Case 

USES SAME ACCESSORIES AS 1405 

SUMMER SPECIAL 

23995 
INCLUDES 

1. 2202 SM 

2. Flex Antenna 

3. 223.50 Simplex Installed 

SPE:IAL INCLUDES: 
A. WILSON "WE-224" 

B. MOE ILE MIKE 

C. MOUNTING BRACKET 

D. 146.52/52 SIMPLEX CRYSTALS 

FREQUENCY RANGE 420 - 450 MHz 

• 6 Channel Operation 
• Individual Tri m mers on all TX/R X Crystals 

• All Crystals Plug In 
• 12 K Hz Cera mic Filter 

• 21.4 and 455 KC IF 
• .3 Microvolt Sensitivity for 20 dB Quieting 

• Weight: I lb. 14 or. less Battery 
• Battery Indicator 
• Size: 8 7/8 x 1 3/4 x 2 7/8 

• Switchable 1 & 1.8 Watts Output 

@ 12 V DC 
• Current Drain: RX 14 M A, TX 500 M A 
• Micros witch Mike Button 
• Unbreakable Lexan  Case 

USES SAME ACCESSORIES AS 1405 

SUMMER SPECIAL 

27995 
INCLUDES 

1. 4502 SM 

2. Flex Antenna 

3. 446.00 Simplex Installed 

SPECI AL 
DESCRIPTI ON 

BC1  BATTERY CH ARGER  $34.95 

BP1  10 EA. A A G OULD 
NIC AD BATTERIES  14.95 

BT1  EXTR A BATTER Y 
TR AY   6.00 

LC1  LE ATHER CASE 
1402   9.95 

LC2  LE ATHER CASE 
1405. 2202. 4502   

5MI  SPE AKER MI KE FOR 
EARLY M O DEL 1402 
9 PI N CON NECTOR .... 24.95 

5M2  SPEAKER MI KE FOR 
ALL NE W HA N D MELDS 
WITH ROU N D 6 PI N 

CO NNECT OR   

1'E-1 SUB-AU DIBLE TONE 
ENC O DER 
INST ALLE D   34.95 

TTP TOUC H-T ONE PAD.., - 49.95 

INST ALLATI O N AT 
TI ME OF RA DIO 
PURC H ASE  FREE 

INST ALLATI ON AT 
LATER DATE, AD D .. 

XF•1 10.7 KC M O NOLITHIC 
XT AL FILTER 

CR YST ALS 
TX or RX 
(Co m mon Frequency 
Only)  3  75 

9.95 

24.95 

15.00 

9  95 

BC-1 BATTER Y CH ARGER 



J. K. Bach 

Ivy Hill Road 

Walden NY 12586 

Glass Arm 
-- the dreaded CW man's disease 

rip his is the age of the 
Natterer. SSB, FM via 

repeater, Teletype, slow scan. 
And a little bit of Hand Mod-
ulation, mostly confined to 
Novices and old men. 

Nearly all the old men use 
an electronic keyer of some 
sort, usually a very complex 
sort. A very few use the 
mechanical Vibroplex. None 
use a hand key, so far as I 
know.  Only  Novices  use 
them, and in most cases, 
pretty badly. This is a pity, 
for the fluent use of a hand 
key is less a skill than a 
knack. In any case, the art 
has long since been lost. 

There are any number of 
books that tell you how to 
hold and operate a hand key. 
Every book on learning code 
does, whether it's the Army 
Training Manual or those pro-
duced by various magazine 
and book publishers. They 
tell you everything but how 
to send, as long as you like, 
without  acquiring  Tele-
grapher's Paralysis, or "Glass 
Arm."  Either  they  never 
heard of it, or think it wiser 
to leave the question alone. 
While very few of us use keys 
much, it is nevertheless a very 
useful and important skill. 

The QRPP boys climb 
mountains with their two 
pound CW transceivers — 

besides  VFO-buffer,  FET, 
four transistors and an IC, the 
thing has to have a solid state 
keyer which is even more 
complex than the unit it 
serves. How nice if a small 
mechanical key — homemade 
— were mounted on the clip-
board used for copying. Or 
even one of those Japanese 
dollar keys that have been 
kicking around for the last 
twenty years. Compared with 
the "good" solid brass tele-
graph keys, they never induce 
a "Glass Arm" — while the 
"good" ones will. So, the 
Japanese ones not only save 
money,  weight,  battery 
power and bulk, but they also 
save  arms  and  improve 
sending, too. 

It helps in your FCC 
examination if you can send 
properly. Only one in ten, or 
so, fail because of sending, 
but even that is too much. 
The  straight  keys  are 
mounted on each desk where 
candidates  sit.  They  are 
easily adjustable, and are 
usually left in some weird 
setting, such as with a half 
inch contact spacing. 

The  receiving  exam 
eliminates many of the appli-
cants, so that the examiner 
has only a few to watch, as he 
prepares to listen to each one. 
As each hopeful adjusts the 

key  to  his  liking,  the 
examiner makes bets with 
himself about who will fail 
and who will pass. He gives 
each applicant a paragraph 
out of a manual to send. 

It is easy to tell if you 
passed. The examiner does 
not congratulate you and 
shake your hand; he listens to 
your four or five Vs and the 
first two or three words, and 
says, "That's enough." You'd 
like to finish the paragraph 
but he won't let you. From 
the first two or three words 
he knows that you could send 
for fifteen minutes without a 
mistake if allowed. He knows 
telegraphers; he's one himself. 
If he lets you send two 
sentences, you may scrape 
by. Half a paragraph only if 
he thinks he can find therein 
some excuse to pass you. 

Receiving, of course, is an 
entirely  different  matter, 
requiring different skills. It is 
very definitely harder, as any 
ham knows. 

In sending, there are two 
schools of thought about the 
management of elbows: on 
the table and off the table. If 
you embrace both, the key 
must be mounted on a board 
with a non-skid surface, so 
that it may easily be moved 
as required. 

A hand key requires corn-

plete control. The hand must 
be easy and relaxed, but still 
in full control of everything 
the key-lever does. Do not 
depend on the return-spring; 
its function is to keep the key 
open when idle. 
For your first practice 

session (of course you have to 
practice, but not for long) the 
key return-spring should be 
removed entirely. Put the 
spring in a glass jar so it 
doesn't get lost. 
Now, in order to send, you 

have to "pump" the key-
button up and down, holding 
it between forefinger and 
thumb. It is just as important 
to lift up as to press down. 
A very good exercise is a 

long, slow series of dots. It is 
even better to time this by 
saying aloud: "Dot, uh, dot, 
uh, dot, uh," making the 
mark (dot) and space (uh) as 
nearly the same length as you 
can. When you get into the 
rhythm of it, it's easy. But 
don't speed up. 

Silly as it sounds, this 
exercise will do a lot for you. 
Do it only until you begin to 
get tired of it, then quit, put 
the spring back in and send 
normally for a while. Don't 
push it. Next day, the same. 
When the dotting gets easy, 
then you don't need it any 
more and can forget it. 
You will discover some-
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thing: You won't like the 
spring as stiff and heavy as 
you did before. Not really 
light, but not heavy at all. 
One precaution: Don't let 

the family or friends hear you 
going "Dot, uh, dot, uh," 
because they'll think you're 
going dotty. 
Only you can tell how 

much it has helped your 
sending.  It will  be  less 
"choppy" and "itchy" than 
before. And you will develop 
a sense of timing that helps, 
not only with hand-sending, 
but also with many keyers. 
You won't need any "self-
completing" feature, because 
you will be the boss of the 
keyer, not its victim. I have 
seen a keyer shake a man like 
a dog shakes a rabbit — a 
nervous phenomenon we'll 
come back to later. Learn to 
send even dots. It takes less 

than half an hour, spread over 
the week, and your sending — 
even on a printer keyboard — 
will improve. And be easier 
and more fun. 
After dotting, dashing is 

even easier. Again you time it 
with words or syllables: "Da 
da dash uh dot uh dot uh dot 
ha ha ha da da dash uh da da 
dash uh da da dash ha ha ha 
da da dash uh dot uh da da 
dash uh da da dash." Boy! — 
what a way to write it! The 
da-da-dash is all mark, key 
down, of course. It times the 
dash as equal to three dots 
run together, as it should. 
The "uh" is the unit space as 
before. 
Now, we need a word 

space. "Uh uh uh" sounds 
like admonishing the cat, so I 
have substituted the friendlier 
"ha ha ha" as a three-unit 
space. 

Of course, you can sub-
stitute French or Japanese or 
whatever, and in any case you 
don't have to practice this 
long. You need the practice 
only so long as it isn't easy. 
When it is, you have grad-
uated. Don't make work out 
of it — do it for fun, and see 
how  fast  your  sending 
improves. 
I have emphasized slow 

sending — slow and even, 
with dots and unit spaces of 
like weight — because this 
prevents a jittery, choppy 
style which is hard to read 
and murder on the fist. It 
sounds a little heavy, but 
your dots never "drop out." 
And when you take your 
exam you will find that the 
black, cast iron Beast from 
Hell with the oil cup on top 
of it (which the examiner 
won't let you look at) is 

adjusted to send perfect code 
— not that stuff on tapes and 
records, and even on the air. 

A very good check is to 
watch your plate milliam-
meter — you do have one, 
don't you? — or, for practice, 
send into your ohmmeter. 
Dotting should read exactly 
half the key-closed value, if 
you dot at reasonable speed. 
In the old days, telegraphers 
used to adjust their bugs this 
way, using line current as a 
guide. 

If, in spite of everything 
(and I won't believe this) you 
still jitter and suffer from 
nerves when you send, a good 
stunt is to weight your key. 
Now you know what the 
photograph is about! I used a 
can of meat because metallic 
lead is poisonous, hard to 
handle, and more expensive 
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than the choicest cuts of 
meat. Any pound weight will 
do. A pint of milk, a pound 
of meat — anything. And it 
won't be wasted — fasten it 
on  the  key  temporarily, 
practice a while, letting it 
slow and steady you down, 
and then eat whatever it is for 
lunch. I did, yesterday. 
The British have under-

stood heavy keys for a long 
time, while we laughed at 
them. We could send twice as 
fast with our light telegraph 
keys, while they used a key 
you gripped with a fist and — 
it seemed — pumped water 
with. We laughed, but did 
you ever see a Limey Sparks 
with a glass arm? 
Again, try to prevent your 

friends  from  seeing  the 
weighted key, but if they do, 
shrug and laugh along with 
them.  Which  of you  is 
learning the most, and who is 
laughing when he could be 
learning? You're earning your 
opinions. Let them have their 
fun. 
So far I haven't mentioned 

the  "tapping"  technique. 
There was once a popular 
radio organization of "A-1" 
guys called "I Tappa Key." 
Do you know who taps keys? 
Old telegraphers with glass 
arms  and  their imitators, 
that's who. 

It seems stilted and preten-
tious (and inflexible!) to sit 
down with your feet flat on 
the floor and send with a 
hand key, using the edge-grip. 
This is very much like the 
Palmer Penmanship Method 
which  we  Faithful  Old 
Fellows learned generations 
ago. And this is no accident. 
If you write a lot by hand, 
you either use it, or your 
hand cramps and you wind 
up writing an illegible scrawl. 
Besides, editors demand 

typewritten material, and for 
good reason. 

While I write like a doctor, 
I can send with a hand key as 
long as I want to — with very 
few errors. And with a Bug, 
and with any solid state 
keyer. 

I had a buddy once, who 
got himself a glass arm. He 
could not send even one word 
with his right hand, so he 
switched over and relearned 
to telegraph with his left. It 
was just a matter of time 
before the left went too, but 
he got himself promoted and 
didn't have to telegraph any 
more. So there is a remedy, 
but avoidance is the best 
policy. 

And  this is easy. The 
secret is in the key adjust-
ment  — you  loosen  the 
"trunnions," or the tightness 
of the needle-and-cone bear-
ings on each side of the key, 
until you can shake the key 
lever from side to side. There 
must be as much side-play in 
the lever as there is up-and-
down motion between the 
key contacts. That's all there 
is to it. 

You won't bel!eve this. 
That's all right;  I didn't 
believe  it either, until  I 
proved  it through experi-
ment. The dollar key I men-
tioned earlier has no side 
adjustment.  Either it has 
cylindrical ears that poke 
through holes in the U-shaped 
mounting bracket, or it has 
conical ears which should be 
ground into cylinders. Never 
mind the sloppy feel; your 
arm is more important than 
anyone's opinion. You need 
that slop, whatever key you 
use. 
Probably you have a good 

solid brass key with side 
adjustments.  Well  then, 
unscrew the side screws and 
lock them at the point that 
you can move the lever side-
ways the same amount that 
you pump it up and down. It 
will feel "funny," but send a 
few minutes — at least a 
paragraph. If you can keep 
going, do so. 

Now adjust the key up 
snug. Not to binding, or with 
noticeable  friction;  just 
barely enough to prevent 
side-motion. Now send, and 
see how your arm feels. Does 
it begin to tighten up, and do 
you begin to make errors? 

Loosen the key. You may 
need a couple of sessions to 
convince you, if you are on 
the stubborn side, so there is 
no need to risk your arm 
while you decide. But the 
arm, and how it feels, tells 
the story. Stubborn or no, I 
know, how that key adjust-
ment will wind up! You will 
never send with a tight key 
again! 

So much for the practice, 
now for the theory: Our 
grandparents used to explain 
any number of things as being 
the result of "nerves." The 
trouble with one word ex-
planations is that they don't 
lay it out for you. In this 
case, though telegraphers and 
doctors alike knew perfectly 
well  that  Telegrapher's 
Paralysis was a nervous con-
dition,  only  the  more 
observing saw any connection 
between a tight key and a 
glass arm. And even they 
hadn't the least notion how 
such  a connection  might 
work. 

The first clue came from 
the work of H. S. Black, of 
the Bell Telephone Labs, who 
invented negative feedback 
amplifiers in the thirties. To 
him  the  invention  meant 
stable  telephone repeaters, 
and high fidelity at less cost. 
But to physiologists, experi-
mental  psychologists,  and 
other researchers into the 
living body and its operation, 
it offered an explanation that 
had  been  lacking before. 
When you put your hand out 
to touch something, how did 
the hand stop where you 
wanted it to? Feedback, by 
various paths, was a concept 
that fitted all the observed 
facts. It simplified explana-
tions; it predicted results. The 
idea that something caused 
by the original action that 
opposed and controlled it was 
new and exciting. 

I have two pocket calcula-
tors. One has a keyboard that 
clicks under finger pressure, 
like a typewriter key. The 
other keyboard has keys of 

the conductive plastic foam 
type. And be it ever so 
bounceless, I don't like it, 
because it feels just like 
stepping in a cow-clap. It is 
just mushy; the other key-
board lets my fingers know 
when to stop pressing, with a 
click that is felt as a vibra-
tion.  Expecting  this,  I 
actually cracked the circuit 
board on which the mushy 
keys were mounted, trying to 
make them react as expected. 
I had to cement another 
board onto it to prevent 
breaking the printed connec-
tions. 
Also, I worked for a time 

at a broadcasting station as a 
transmitter operator. The on-
off buttons controlling the 
circuit breaker for the high 
voltage were of the industrial 
type.  They  were  spring-
loaded and all that, but had 
absolutely no follow at all. 
Everybody hated them — you 
couldn't tell anything by feel. 
They gave a disconcerting 
impression  of anticipating 
you, as if they operated while 
you were only thinking about 
pushing them. 

Ask any target shooter 
what a bad trigger pull will do 
to his scores. 

The fact is that most of us 
are  confused  and uneasy 
when something doesn't "feel 
right." This applies to tele-
graph keys, too. The rigidity 
of the side-adjustment, the 
absence of side-play, dulls 
and reduces the feedback that 
monitors what flows out of 
our brain, down the arm to 
the fingers, and into the key. 
This is my theory. No one 
else has ever said that this is 
true, so far as I can find out 
— and I've tried! — if only 
because  telegrapher's 
paralysis is as dead as its 
victims, for the most part. It 
is one of the rarest of 
diseases, so far as telegraphing 
goes, but it has other mani-
festations, and should, by all 
means, be understood. 

We have to have feedback, 
lest the nerves rebel through 
confusion. I have seen a man 
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standing, back arched, face 
contorted, arm stiff, trying to 
telegraph by tapping. I didn't 
laugh. Telegraphing was part 
of his job, and for him it was 
torture. Of course, he could 
send like a streak with a bug. 
If you check the old ads, you 
will see that they claimed 
"ease" and "speed" as selling 
points. But bugs were and are 
very expensive — aside from a 
few broker operators, most 
sales were to telegraphers 
who had glass arms. They 
were as helpless without their 
bugs as a present day gram-
mar school student without 
his pocket calculator. 

Lyall Watson, in his book 
Super Nature,  has  some 
interesting things to say. He 
tells of experiments in 1946 
in which Grey Walter and his 
colleagues used flashing lights 
during brain wave tests and 
their patients went into con-
vulsions. Other workers have 
had similar results when the 
rate of flashing coincided 
with  certain  brain  wave 
patterns. The most consistent 
seizures occurred when the 
brain waves themselves were 
made to trigger the light, 
something like a buzzer or 
multivibrator action. Under 
this arrangement, half of the 
patients had spasms. And 
they  had  no  history of 
epilepsy! Watson also men-
tions a bicyclist who blacked 
out while riding down a lane 
with trees along its sides. 
When  the  sun  was  low 
enough, the flickering pro-
duced by riding past the line 
of trees was enough to cause 
blackout — not just once but 
several  times.  How  many 
mysterious automobile acci-
dents, do you suppose, are 
caused by something like 
this? 

In 1927 I went to work 
for AT&T. I knew a little 
International  Morse,  not 
much, and I discovered that 
Morse  was  quite  a lot 
different. It was faster, too, 
once you learned to read 
spaces between clicks instead 
of tone pulses. 

There was a full telegraph 
department  with  a few 
printer circuits, but mostly 
hand-operated Morse. In the 
test room, where I worked, 
there were at least a dozen 
"test  wires."  These were 
simple Morse circuits with a 
sounder mounted high, well 
above the jack-fields, next to 
the  carvings  of  "Nekkid 
Wimmen"  which  were 
standard decoration in those 
days. Now we got plastic 
strips. Down on the keyshelf 
in a clutter of switch-keys 
and cord-circuits and such, 
dwelt the telegraph keys. The 
clutter was not conducive to 
good sending, but we had 
men who could do it. For one 
thing, telephony was just 
something added  to their 
Morse experience. They were 
operators; that is how they 
got their jobs. They learned 
how to operate a Wheatstone 
Bridge, and gain a repeater, 
and that was about it. The 
test wires were used for com-
munication between offices. 

In those days, a telephone 
route  between  cities was 
likely  to have  just  one 
standard 40 wire line. Open 
wire, not cable. That meant 
20  side  circuits,  ten 
phantoms,  thirty  phone 
circuits  in all.  The side 
circuits were all composited 
(a. composite set was a low 
pass filter) and a telegraph 
wire — nearly always half-
duplex — could be connected 
to each wire, giving forty 
telegraph wires, two way. 
That is where the name "and 
Telegraph"  comes  from. 
These did not carry public 
messages, by agreement with 
Western Union; they were all 
either leased wires, or test 
wires. 

You had to be conscious 
of your own office call; when 
you heard it, you interrupted 
the circuit to "break" the 
distant operator. When you 
heard the wire close, you said 
"I" and listened to his first 
words. Invariably he wanted 
something simple, and, while 
he was telling you, you 

walked away and did the job, 
listening all the while. Then 
you came back a few seconds 
later and said OK. The most 
convenient system you ever 
saw; it took a lot of effort 
and determination for the 
High Brass to kill it. We liked 
it. Radio Traffic men are 
aiming at such operation with 
their "break-in." 

I was just a kid then; my 
co-workers were 30 to 60 
years old. The older men got 
bored when work was light 
and they weren't kidding me. 
Then they resorted to horse-
play. A favorite gambit was 
to loosen the trunnions to the 
critical point so that when 
the key was touched, the 
lever would explode out of it 
like a mousetrap and the 
spring would be lost. The 
victim had to try sending 
with  the switch-lever, by 
which the circuit was kept 
closed while idle. This is like 
telegraphing with a knife-
switch, and he would swear 
loudly to the delight of the 
perpetrators. 

As I say, I was young. This 
did not suit my sense of 
propriety.  Besides,  I had 
noticed that, even when in 
working  condition,  the 
adjustment was very sloppy. 
So to be helpful I would 
tighten  them  to what  I 
thought was the "proper" 
adjustment. In other words, I 
was a wise guy, just as the 
kids are today, and for the 
same reason: ignorance. 

My  "adjustment"  never 
lasted long, so one day I took 
a pair  of gas-pliers  and 
tightened all the lock nuts. 
And then it really hit the fan. 
Grown men running up and 
down  and  cursing  and 
threatening  mayhem  and 
worse for the unspeakable 
scoundrel  who  not  only 
messed up all the key adjust-
ments  but  had  the  un-
utterable gall to LOCK them 
that way! I watched them 
searching behind the test-
board and under the duplex 
tables and even up on the 
cable racks for the dastard, 

whoever he might be, while I 
was in plain sight and feeling 
a little exposed. I knew who 
it was, all right. It was me. I 
was dimly aware that I was 
being taught something, and 
with more tact and good 
humor than I deserved. Later 
I, too, put on a show of rage 
and incipient insanity when, 
as a chief, I had to make a 
point! You can't do it often, 
but it works, it works! The 
difficulty is in keeping your 
face straight. 
I asked one of the older 

men, who had been patient 
with me, what it was all 
about. "Don't you know? 
Send on a key without side-
play and you get a glass 
arm!" 
My informant was one of 

the few, even in that office at 
that time, who knew what 
caused  Telegrapher's 
Paralysis; he knew that it was 
due to bad key adjustment 
and "nerves," and that was as 
much as anyone knew. In the 
years since, I have asked 
questions at every oppor-
tunity and so far have had 
not one answer that means 
anything. I have puzzled over 
it for those same years, and 
the work of Norbert Weiner 
and others gave me my first 
clue. It is entirely possible 
that I am the only man alive 
who actually does know; I 
hope not, and would be de-
lighted to hear from anyone 
else who does. But I am 
afraid that, until now, I have 
been a torch bearer. 
This  story  will  un-

doubtedly be classified under 
Dewey Decimal System in 
some library or other, and 
will still be obscure. However, 
it will be in print, and not 
locked up in the heads of 
dead men. The knowledge, 
aside from help to key men, 
might even furnish an impor-
tant clue to the psychologists 
and other workers in the 
field. 

Be that as it may, you 
have no excuse for acquiring 
a glass  arm.  You  know 
better. • 
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hf engineering 
announces the 

oTontaGions@ED 
If you have one of these fine rigs ... 
... or any transceiver whose transmit crystals 
are 6-8-12 MHz and receiver crystals are in 15 or 
45 MHz range, and are tired of buying crystals, 
but you can't afford $400-$700 for a new 
synthesized rig ... 
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VHF Engineering now gives you an inexpensive 
alternative with its versatile, unique "Synthe-
sizer I I." 
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The Synthesizer II is a two meter frequency 
synthesizer. 
Frequency is adjustable in 5 KHz steps from 
140.00 MHz to 149.995 MHz with its digital 
readout thumb wheel switching. Transmit off-
sets are digitally programmed on a diode matrix, 
and can range from 10 KHz to 10 MHz. No ad-
ditional components are necessary! 

SPECIFICATIONS 

• Frequency: 140.000  149.995 MHz 
• Transmit offsets: Simplex, +600KHz,  600KHz 
• Plus 3 additional field programmable offsets. 
• Output: 3 volts to a 50̂  load 
• Input voltage: 11 - 18VDC at .900 amps 
• Size: 8" long x 51/2" wide x 21/4 " high 

20.32CM x 13.97CM x 5.715CM 
• Complete kit including all electronics, crystal, thumb 

wheel switch, cabinet, etc. 

Kit only $169.95  Wired ,md tested  239.95 

11W 

ORDER FORM 

Item Part No. Description Price Extension 

Name  Total 

Add 

_    Lip   

  Shipping   

NYS Resident 
Sales Tax   

Total 

Enclosed   

N   Expiration Date   

TERMS: C.O.D., cash or check 
with order. We also accept 
BanItAmericard and Master 
Charge. 

CLAIMS: Notify VHF and the 
carrier of damage within 
seven (7) days of receipt or 
shipment. 

RETURNS: Obtain authoriza 
tion from VHF before re-
turning any merchandise. 

PRICES  AND  SPECIFICA-
TIONS: Subject to change 
without notice. 

SHIPPING  INFORMATION. 
All shipments are F.O.B. Bing-
hamton, N.Y.  13902. Ship-
ments will be made by the 
most convenient  method. 
Please include suffkient funds 
to corer shipping and handling. 
Allow 3 to 4 weeks tor delivers 

Stop at our booth 
at the Dayton Hamfest 

Register for free drawing. 

egu i neerinil 
DIVISION OF BROWNIAN ELECTRONICS CORP. 

320 WATER ST. • P.O. BOX 1921 
BINGHAMTON, N.Y. 13902 • 607.723-9574 

.01 .00000. 

master charge] 
c.. BANKAMERICARO 



Vhf engineering 

MINI- CATALOG 1976 
THE WORLD'S MOST COMPLETE LINE 

OF 
VHF - FM KITS AND EQUIPMENT 

TX144B Kit. . 

TX1448 WT. . 

TX220B Kit. . 

TX220B  . 

TX432B Kit. . 

TX432B WIT. . 

RX50C Kit . . 

RX144C Kit   

RX144C Wft   

RX220C . . .   

RX432C Kit.   

RXCF   

transmitter exciter - 1 watt - 
2 meters 
same as above - factory wired 
and tested    
transmitter exciter - 1 watt - 
220 MHz   
same as above - factory wired 
and tested 

transmitter exciter 432 MHz . . . 

same as above - factory wired 
and tested    

  $ 29.95 

49.95 

29.95 

49.95 

39.95 

59.95 

30-60 MHz Kyr w/2 pole 10.7 
MHz crystal filter   59.95 
140-170 MHz Kyr w/2 pole 10.7 
MHz crystal filter   69.95 
same as above - factory wired 
and tested  114.95 
210-240 MHz rcvr w/2 pole 10.7 
MHz crystal filter   69.95 
432 MHz rcyr w/2 pole 10.7 MHz 
crystal filter  79.95 
accessory filter for above receiver 
kits gives 70DB adjacent channel 
rejection    8.50 

HT144B Kit. . 
2 meter - 2w - 4 channel - hand 
held xcvr with crystals for 146.52 
simplex   129.95 

PA2501H Kit . 2 meter power amp - kit 1w in - 
25w out with solid state switching, 
case, connectors   
same as above - factory wired 
and tested    
2 meter power amp - lOw in - 
40w out - relay switching . . . . 
same as above - factory wired 
and tested    

PA144/15 Kit . 2 meter power amp - lw in - 
15w out - less case, connectors 
and switching    39.95 

PA144/25 Kit . similar to PA144/15 kit except 
25w out    

PA220/15 Kit . similar to PA144/15 for 220 MHz 
PA432/10 Kit . power amp - similar to PA144/15 

except lOw and 432 MHz  . . . . 

PA140/10 . . . lOw in - 140w out - 2 meter 
amp - factory wired and tested . 179.95 

PA140/30 . . . 30w in - 140w out - 2 meter 
amp - factory wired and tested . 159.95 

PA2501H W/T. 

PA4010H Kit . 

PA4010H WIT. 

59.95 

74.95 

59.95 

74.95 

49.95 
39.95 

49.95 

PS3 Kit   12 volt - power supply regulator 
card   8.95 

PS15C Kit . . . NEW - 15 amp - 12 volt regulated 
power supply w/case, w/fold-back 
current limiting and overvoltage 
protection    79.95 

PS15C W/1 . . same as above - factory wired 
and tested    94.95 

PS25C Kit . . . NEW - 25 amp - 12 volt regulated 
power supply w/case, w/fold-back 
current limiting and overvoltage 
protection    129.95 

PS25C WIT . . same as above - factory wired 
and tested    149.95 

44.0.4if  

RPT144 Kit . repeater - 2 meter - 15w - 
complete (less crystals)   465.95 

RPT220 Kit . . repeater - 220 MHz - 15w - 
complete (less crystals)   465.95 

RPT432 Kit . . repeater - 10 watt - 432 MHz 
(less crystals)  515.95 

RPT144 . . . . repeater - 15 watt - 2 meter - 
factory wired and tested    695.95 

RPT220 . . . repeater - 15 watt - 220 MHz - 
factory wired and tested    695.95 

RPT432 . . . repeater - 10 watt - 432 MHz - 
factory wired and tested    749.95 

OTHER PRODUCTS BY VHF ENGINEERING 

CD1 Kit . . . . 10 channel receive xtal deck 
w/diode switching   $ 6.95 

CD2 Kit . . . . 10 channel xmit deck wiswitch 
and trimmers   14.95 

COR2 Kit . . . complete COR with 3 second and 
3 minute timers    19.95 

SC3 Kit . . . . 10 channel auto-scan adapter for RX  19.95 
Crystals . . . . we stock most repeater & simplex 

pairs from 146.0-147.0 (each)   5.00 

11 



Bob Lloyd WB9LTA 
5820 N. Rural St. 
Indianapolis IN 46220 

Mobile Autodialer 
-- six preprogrammed numbers 

M ost of us seem to dial 
4 or 5 numbers most 

often when using autopatch. 
And it always seems you 
decide to make that impor-
tant call when you're up to 

your ... ah ... bumper ... 
in traffic. This situation, and 
a near miss on the express-
way, is why I felt the need 
for the WB9LTA autodialer — 
and, of course, the never 

ending "need" for a new 
gimmick. 

The features of this auto-
dialer are: rapid, error-free 
dialing of any one of 6 pre-
programmed phone numbers; 

Front panel; PC board, top view. 

automatic transmitter keying; 
simple operation — set the 
rotary switch and push the 
activation button; optional 
keyboard for unprogrammed 
numbers; optional acoustic 
coupling; and  rock stable 
touchtone  generator, 
requiring no tuning. 
The heart of the autodialer 

is .a new McMose chip from 
Motorola,  the  MC14410P. 
This is a 2 of 8 tone encoder, 
specif ically  designed  for 
touchtone  applications.  It 
uses a 1 MHz crystal divided 
internally  to generate the 
basic tones. It is accurate to 
±1/2%, well within the specs 
required  to  key  Bell TT 

Fig. 1. Block diagram. 

••• I 



circuits.  To  achieve  the 
sequential dialing necessary 
to dial a phone number, a 1 
of 16 data distributor stepped 
by a BCD decimal counter 
was chosen. A NE555 timer 
was chosen to provide the 
clocking for the circuit. 
The only really critical 

parts of the circuit are the 
tone frequencies, which are 
controlled by the MC14410 
and the crystal; the digit 
pulsing rate, which is con-
trolled by the 555 and R2; 
and the interdigit time, which 
is controlled by the program-
ming of the outputs of the 
74154. A note regarding the 
digit and interdigit timing: 
Bell specs call for a 75 msec 
tone pulse, separated by a 25 
msec interdigit space (worst 
case specs), to reliably access 
Bell equipment. Some offices 
may  respond  to  faster 
pulsing, but not all will. This 
circuit is designed to fit these 
specs, with some "security 
hedge" built in. 

How It Works 

First, a word of explana-
tion: I am not an engineer. I 
look on ICs as "little black 
boxes." I don't understand 
how many of them work, or 
what's in them. All I care 
about is what can be done 
with them, and how to wire 
them together to make them 
do the job you want done. 
Don Lancaster's book, "The 
TTL Cookbook," has been a 
great help here. But just plain 
"trial and error" has been my 
best teacher. With that, here 
goes an explanation of how 
this device works (refer to 
Fig. 1). 
When you push the start 

button, IC1 starts. IC1  is 
wired as an astable multi-
vibrator, with the frequency 
controlled by R2 and C2. The 
output of IC1 is fed to IC2. 
IC2 is a decimal divider which 
puts out a BCD sequencing 
code at the rate dictated by 
IC1. The BCD outputs of IC2 
are applied to the inputs of 
IC3, a 1 of 16 data distrib-
utor. The outputs of IC3 will 

be brought to logic 0, one at 
a time, then will go back to 
logic 1. The rate at which this 
happens is controlled by the 
clock (IC1). Which outputs 
change is controlled by IC2. 
The  outputs of  IC3 are 
routed through switch 1 to 
control which digit tones are 
applied to the audio output 
at any given time. Note that 
only every other output of 
IC3 is used; this provides for 
the interdigit timing (which is 
equal to the digit timing). 
Switch 1 is the programming 

•6 TO 12vOC 

2 

give the digit output. The 
digit output is coupled to the 
rig through the coupling cap, 
C7. R6 controls the output 
level. If acoustic coupling is 
desired, the optional ampli-
fier consisting of Q2 and Q3 
is used, and is direct fed from 
the level control pot (R6). C7 
is not used in this application. 
PTT control is achieved by 

applying the pulse at IC3, pin 
16 to the base of switching 
transistor Q1. The collector 
of Q1 provides a ground path 
to activate the PTT circuit in 

500D . OULATID  ,F€ 
 . :541 —  

X — 

R.   

tc2 
7493 

available.  A vectorboard 
could  be  used,  but  the 
number of diodes in the 
matrix may make the final 
device unreliable unless you 
epoxy the diodes to avoid 
movement. 
Assembly  is straight-

forward, with no special pre-
cautions needed except in 
handling IC4. Since it is a 
CMOS device, it is subject to 
damage  from  static  elec-
tricity.  Do not remove it 
from its carrier until you are 
ready to insert it into the 
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device.  It co ntrols  the 
sequence  in  which  the 
numbers  are  dialed,  and 
which numbers are dialed. 
The diodes on the inputs of 
IC4 and the outputs of IC3 
connect  (by  jumpers)  to 
switch 1, and form the pro-
gramming matrix. IC4 is the 
tone generator. It has seven 
inputs, which correspond to 
the seven basic touchtones. 
When a low tone input and a 
high tone input are brought 
to ground simultaneously, a 
TT digit is generated. See 
Table 1 for which inputs 
generate which digits. 
The high group and low 

group outputs are combined 
through isolating resistors to 

Fig. 2 Schematic. 

most rigs when Q1 is biased 
on. If your rig uses a positive 
voltage, or diode switching to 
activate the PTT, then you 
will have to use the optional 
circuit shown. 

Construction 

Parts procurement may be 
a problem in some cases, 
especially in obtaining IC4, 
its  associated  crystal  and 
SW1. Sources for these parts 
are provided in the parts list. 
The optional tone pad is also 
a problem, and again, sources 
are in the parts list. 
A PC board is the most 

desirable way to build this 
project, and a layout is pro-
vided. Etched boards are also 

Swacm $ SwowN 
POSITION I WITH 
241- 8441 WIRED IN 

4/11,2P   

TO IC 

JohIPER   

Z r°  4 1r - - -4 A 

JUMPS  ' 7 ', 

circuit. At that time, you 
should run a strap from your 
wrist to an earth ground, to 
bleed off any static buildup 
on your hand.  DO NOT 
touch anything electrical in 
your shack while you are 
grounded. If you work on a 
wood, concrete, or tile floor 
and wear rubbersoled shoes 
and  cotton clothes, static 
buildup is unlikely, and you 
needn't ground yourself. 
Wiring the jumpers in the 

diode matrix requires some 
care, to be sure the correct 
digit tones will be generated. 
Refer to Table 2 for these 
connections. 
To simplify construction, 

program the individual phone 
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PC board, bottom view; internal wiring view. 

Digit 

2 
3 

4 

5 

6 
7 

8 

9 

0 

A 

Jumper from 

Diode 

RI-A 

R1-B 
R1-C 

R2-A 
R2-6 

R2-C 
R3-A 

R3-6 
R3-C 

R4-A 
R4-B 

R4-C 

R input 

RI 

R1 
Ri 

R2 
R2 

R2 
R3 

R3 
R3 
R4 

R4 
R4 

R1 

R2 

R3 

R4 

C input 

Cl 

C2 

C3 
C1 

C2 
C3 
Cl 
C2 

C3 

Cl 
C2 
C3. 
C4 

C4 

C4 

C4 

II  II  13  14 

a 

15 

Standard TT digits 

Special control digits 

Table 7. MC74470 Digit Connections. 

t Diode 

Cl -A 
C2-A 

C3-A 
Cl -B 

C2-B 
C3-B 

Cl-C 
C2-C 

C3-C 
C1-0 

C2-D 

C3-D 

Digit 
for  Output  to 

Switch 1 1 

2 

3 
4 

5 

6 

7 
8 

9 

0 

Table 2 Diode Matrix lumpering. 

DIGITRAN PL0025 

TOP- 11ACK VIEW 

L 3 

II  

6 9 I2 2 5 8 10 1 • 7 il COM 
0 

ORIGINAL 
CIRCUIT 

RI 
R2 

C3 
R3 

• 

• 
• 

• 
• 

Ca 

COW 
CI 

TOP 
SACK 
VIEW 

COW 

Fig. 3. Keyboard connections. 

NEW 
CIRCUIT 

Fig. 4. Optional audio amp. 

OCIRCUIT  F I 

Fig. 5. Optional PTT methods. 

numbers on switch 1 before 
wiring the jumpers from IC3 
and from the diode matrix to 
it. When programming SW1, 
avoid confusion by labeling 
the various wafers of the 
switch with A through G. "A" 
corresponds to the first digit 
of the phone number and to 
the point on the diode matrix 
to which it will be attached. 
"B"  corresponds  to the 
second, etc. The wiper for 
wafer "A" will connect to 
diode "A" on the board, etc. 
Position 1 on each wafer will 
be used to program the first 
phone number, position 2, 
the second, and so on. Refer 
to Table 3 for an example of 
programming. Note that any 
digit is only brought from the 
diode matrix to the switch 
once. Whenever that digit is 
needed in programming again, 
simply  jumper  it from 
another point on the switch 
which represents the same 
digit. In the example shown 
in Table 3, the digit "4" was 
brought to switch 1, wafer B, 
position 1 from the diode 
matrix. Then jumpers were 
used from wafer B, position 1 
to wafer E, position 1, and 

CI  C2 C3 

RI 

R2 

R3 

from wafer E, position 1 to 
wafer F, position 1 to wafer 
G, position 2. 
After the phone numbers 

are  programmed  on  the 
switch,  then  bring  the 
jumpers  from  the  diode 
matrix to the necessary digit 
and wiper points on SW1. 
Now, recheck the program-
ming for errors. Trace from 
the R positions on IC4 to the 
C positions to verify the 
correct tones as shown in 
Table 2, then trace the wiring 
through SW1 to verify that 
the correct phone numbers 
exist in each position. This 
should complete the switch 
programming. 
If a keyboard is used, 

jumper from each digit on the 
diode matrix to the correct 
pin  on  the  keyboard, 
referring to Fig. 3 for the 
pinout on the specified key-
board. Other keyboards may 
be used, but they should pro-
vide a common contact on 
each digit, and an isolated 
contact for each digit. A 
multiplexed board will work, 
but  it still must have a 
common contact for ground 
in each digit. A 16 digit key-
board may  be used, but 
diodes are not included in the 
matrix, and would have to be 
added. 
It is suggested that sockets 

or molex type pins be used 
on all ICs. Also, use a good 
grade capacitor for Cl and 
C2, and a 5% resistor for R2, 
4, and 5. Other part values 
are not critical. 

Testing 

Prior to testing, double-
check all wiring — ICs are 
great till you apply voltage to 
the  wrong  point!  Also 
recheck the PC board for 
hairline  trace  bridges,  or 
solder bridges; I had 3 solder 
bridges on my prototype. 
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MADE IN 

HERE ARE 
TH E BUYS 
FROM GENAVE 

GTX- 100 

11/4-Meter FM 
100 Channel Combinations-12 watts 
Separate controls for independent transmit and receive fre-
quency selection . . . Pre-selected paired frequency lock 
allows one knob operation . . . Backlighted. 

Down from $199.95 

GTX- 600 

6-Meter FM 
100 Channel 
Separate controls for independent transmit and receive fre-
quency selection . . . Pre-selected paired frequency lock 
allows one knob operation . . . Rear panel external speaker 
jack . . Optional mic gain control and sub-audible tone mod 
possible. 

949" 
(Incl. 223.5 MHz) 

Combinations-35 watts 

Down from $199.95 149" 
(Incl. 52.525 MHz) 

IN STOCK   
NOW . GENAVE STOCKS MOST 

COMMON 2-M CRYSTALS 
FOR IMMEDIATE DELIVERY 

These crystals can be used in most makes that employ the 
following circuitry: 

Transmit: 
12 times for use in 32 of capacitance circuits 

Receive: 
3 times for 10.7 MHz IF in 32 pf capacitance circuits (low side) 

NAME   

Use This Handy Order Form 

4141 Kingman Dr., Indianapolis, IN 46226 
(317+546-1111) 

I ADDRESS 

▪ Payment by: 
Certified Check/Money Order  -1 Personal Check E C.O.D. Include 20% Down 

▪ Note: Orders accompanied by personal checks will require about two weeks to 

Iprocess. 20 % Down Payment Enclosed. Charge Balance To: 

BankAmericard  #     Expires   

fl Master Charge #   Expires     Interbank #   

CITY 

EN MEI ME WOE MN ENO NM  IMW IMM  INIO IIIMB 

*24995 1 

*199951 

*149951  

GTX-200-T 
2-meter FM, 100 channel combi-
natio s, 30 watts with factory 
installed tone encoder (Incl. 
146.94 MHZ) 

EIGTX-200 
2-meter FM, 100 channel combina 
tions, 30 watts (Incl. 146.94 MHz) 

EIGTX-100 
1-1/4 meter FM, 100 channel corn-, 
binations, 12 watts (Incl. 
223.5 MHz) 

LI 0TX-I D-S 
2-meter FM, 10 channels, 10 watts  $ 1 3 99 5 1 
(Xtals not included) 

LI GIN 
2-meter FM, 10 channels, 30 
watts with pushbutton frequency 
selector (Incl. 146.94 MHz) 

El GTX-600 
6-meter FM, 100 channel combina. 
tions, 35 watts (Incl. 52.525 MHz) 

EIGTX-1  .24995  
I2-met r FM 6-channel, 3.5 watts 

Hand Held  (Bat. not incl.) 

ISame as GTX-1, plus Factory 
Installed Tone Encoder 

Operate Auto Patch 

•29995 
(Bat. net incl.) 

CI Ringo Ranger ARX-2 6 lb 2-M Base Antenna 
@ $29 95 $  

n Lambda/4 2-M and 641 Trunk Antenna 
@ $29 95 $ 

TEl Tone Encoder Pad for 
plug-in installation on most 
amateur transceivers @ $59.95 $   

n TE-II Tone Encoder Pad for installation on 
most Hand-Helds  @ $49.95 $   

0 PS-1 AC Power Supply for use with all makes 
of transceivers 14 VDC-6 amps  @ $69 95 $   

and the following standard crystals @ $4.50 each $   
Non-standard crystals @ $6.50 each:   

For factory crystal installation add 8.50 per transceiver. 

•18995. 

149951 

ACCESSORIES FOR GTX-1 and GTX-1T 

• PSI-111 Optional Nicad battery pack 
$29 95 $   

• PS-2 Charger for GTX-1(T) batter' pack 
$39.95 $   

El GLC-1 Leather carrying case  $12.95 $   

fl TE-Ill Tone Encoder (for use with GTX-1) 
$49.95 $   

  AMATEUR CALL    

  STATE & ZIP   

Sub-Total: 

TOTAL: 

_ 

(minimum order $12.00)  I 

IN residents add 4% sales tax: 1 
CA residents add 6% sales tax- S 
All orders shipped post-paid within continental U.S 

3 
Fallow 8 weeks delivery.)  7 

• 
IMO  MIN ME  IMM I CLIP OUT AND ORDER NOwal O M ME  = MI MIM CLIP OUT AND ORDER NOW M I NM MI NM MIN 



A 

B 

C 

D 

OPTIONAL 
AMP 

LCIRCUIT 

•- -NesAr - -- 71 
10K  I 

'c3 
I 

AUDIO 
OUT 

74154 

Once satisfied with the 
wiring, apply voltage, using a 
9 volt transistor battery or a 
12 volt power supply. Attach 
a voltmeter to the output of 
the LM309H and check for 
4.5 — 5.5 V dc. If voltage is 
above or below these limits, 
remove power and recheck 
wiring; if the voltage was 
more than 1 volt above the 
5.5 volt level, you may have 
damaged one or more of the 
chips. If the voltage was too 
low, check the LED, then the 
chips. Of course, don't over-
look the LM309H. If it was 
inserted incorrectly, it will 
probably be damaged. One 
other word of caution: NOTE 
that the 7493 is inserted with 
pin  1 down toward the 
MC14410, just opposite of 
the rest of the chips. 
Assuming that the voltages 

are OK, the next step is to 
check the tones. I used a 
small  transistor  amplifier, 
connected  to the output 
capacitor, to listen to the 
tones. When you push the 
start button, you should hear 
a burst of tones. If not, you 
may have a wiring error, or 
poor connection. Next, test 

50K 

Fig. 6. 

7 
4 
9 
3 

•--43 = —•  loo<  

le —ca =0 —•  F 

4 
4 

0 

110K  J2 

I 5 M 

CRYSTAL 

Component layout (full size). 

the tone chip by attaching a 
jumper  to ground,  then 
touching the unattached clip 
to each of the R and C pins 
on IC4. If you get tones, next 
touch the clip to the TT digit 

First Phone 
Number 

Second Phone 
Number 

Third Phone 
Nurnber 

Phone # 
Digit 

2 
4 
7 

8 
4 
4 
1 

5 
5 
5 

1 
2 
3 
4 

2 
2 
2 

2 
3 
6 
9 

SW1 
Wafer 

/ 15K 

J3 

START 

PTT 

output (the outputs that go 
to SW1). Again, you should 
hear tones. One way to verify 
the accuracy of the tones is 
to use a touchtone phone. 
Listen in the earpiece while 

SW1 
Position 

Digit 
Output 

A  1  2 
B  1  4 
C  1  7 

D  1  8 
E  1  4 
F  1  4 
G  1  1 

A  2  5 
B  2  5 
C  2  5 

D  2  1 
E  2  2 
F  2  3 
G  2  4 

A  3  2 
8  3  2 
C  3  2 

D  3  2 
E  3  3 
F  3  6 
G  3  9 

pressing the same digit on the 
telephone and the autodialer 
— you should hear a beat 
effect, which tells you that 
the two are close. 

If all of this testing proves 
the unit is working, you 
should check the PTT tran-
sistor Q1. Clip an ohmmeter 
between  ground  and  the 
collector:  When the start 
button is pushed, the ohm-
meter should show a low 
resistance  reading  (10-60 
Ohms). If all of this works, 
your autodialer should work. 
Attach it to your rig and try 
it! 
If the unit does not give a 

tone burst when the start 
button is pushed, but the 
tone generator is working, the 
problem most likely is in the 
555.  Recheck  the wiring 
around it, and the timing 
components, C2 and R2. If a 
scope is available, check pin 3 
for an output pulse. I have 
encountered a few defective 
555s obtained surplus, so this 
may be a consideration. 
If the unit dials too fast or 

too slow, C2 or R2 are of 
incorrect value. Cheap capaci-

Point in  Point on 
matrix where  or  SW1 where 
jumper should  jumper should 
come from  come from 

Diode C1-A 
Diode C1-8 
Diode C1-C 

Diode C2-C 

Diode Cl-A 

C2-B 

C3-A 

C3-6 
C3-C 

Other phone numbers would follow this pattern.. 

Table 3. Example of SW1 Wiring. 

SW1 Wafer B Pos 1 
SW1 Wafer E Pos 1 

SW1 Wafer A pos 2 
SW1 Wafer 8 Pos 2 

SW1 Wafer G Pos 1 
SW1 Wafer A Pos 1 

SW1 Wafer F Pos 1 

SW1 Wafer E Pos 2 
SW1 Wafer A Pos 3 
SW1 Wafer B Pos 3 

SW1 Wafer C Pos 3 
SW1 Wafer F Pos 2 
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tors are rarely close to the 
stated value, so if you bought 
an inexpensive unit, that may 
be your problem. 
One helpful test fact: The 

current draw of this circuit is 
about 100 mA. If trouble 
occurs, this would be an 
important thing to check. 
Higher current indicates a 
potential short (probably on 
the  board),  while  lower 
current indicates a potential 
open (probably a poor solder 
joint). 
The final item to check is 

the numbers your autodialer 
is dialing. If it dials an incor-
rect number, you've made a 
mistake in your switch pro-
gramming. 

Operation 

Operation is simple: Apply 
the power, select the number 
to be dialed with SW1, and 
push the start button. Presto, 
you have your party! 
A few notes are in order. 

When power is applied to the 
unit, the dialer will sequence, 
then stop, so avoid turning 
the unit on where it might 
interfere with a Q5O. If you 
choose a 9 volt transistor 
battery as your power source, 
use a mercury or nicad cell, as 
an alkaline or carbon-zinc cell 
will  cease to operate  in 
extremely  low  or  high 
temperature. The best source 
of power is your car battery. 
If your dialer malfunctions, it 
is most likely the power 
supply. If you get unreliable 
dialing,  the  problem  is 
probably one of excessive 
speed. Adjust R2 upward in 
value. If the audio output is 
too low, it may be necessary 
to adjust the value of R4 and 
R5. Do not go below 1k Ohm 
for these resistors, however. 
If you still don't have enough 
audio to drive your rig, you 
may need to add the optional 
amplifier. Another problem 
area was recently brought to 
my attention: Some rigs are 
using audio circuits which 
provide base attenuation. In 
these circuits, it may be 
necessary to juggle the values 
of R4 and R5, maybe such as 

1.5k for R5 and 1.0k for R4. 
DO NOT juggle these values 
unless you find (with a scope) 
that the high and low tone 
groups are more than 4 dB 
apart in level. 
Finally, select an enclosure 

for your autodialer. I used a 3 
x 4 x 5 inch minibox because 
it is inexpensive. I covered it 
with  contact  paper,  then 
marked it with Datak dri-
transfers. You may wish to go 
with a more deluxe enclosure, 
such as a LMB442 or a sloped 
panel box. I do recommend a 
metal enclosure. 

Hookup to your rig may 
be accomplished any number 
of ways. In my unit, I used a 
jack identical to that used on 
my TR-22, mounted on the 
front panel of my autodialer. 
I attached a short length of 3 
conductor cable from the 
common, audio-output, and 
PTT outputs of the auto-
dialer, to a plug to match the 
jack. I then plugged my mike 
into  the  autodialer,  and 
plugged the autodialer into 
my rig. You could put an 
accessory  plug  (some rigs 
already have one) on the 

back, and feed the PTT, com-
mon, and audio to the rig this 
way. 
I would like to give credit 

to K9OMS, who spurred this 
idea by building an autodialer 
some time ago, proving to me 
that the basic idea was sound. 
I would also like to thank 
WB9SFF,  WB9PAR  and 
K9J RI  for their technical 
assistance in developing the 
final product. Finally, the 
XYL deserves a lot of praise 
for her tolerance of my time 
spent in the shack working on 
this project. • 

Parts List 

Quantity  Designation 

1  IC1 
1  IC2 

1  IC3 
1  IC4 
1  IC5 
1  01 
32  Diodes 

1  Cl 
1  C3 
1  C2 
1  C7 
3  C4, 5, 6 
4  R1, 4, 5, 7 

1  R2 
1  R3 
1  SW1 

SW2 

XAL1 

R6 

Optional Parts 

2  02, 3 
1  R8 
1  RY1 
1  DR 
1  C8 
1  SW3 
1  KB 

Description 

NE555 
SN7493 
SN74154 
MC14410 
LM309H 
2N3904 
1N914 or equiv. 
100 uF/16 V dc 
0.22 uF Mylar 
2.2 uF/16 V dc 
1.0 uF non-polarized 
0.1 uF disc 
10k Ohm '4 W 5% 
15k Ohm Y. W 5% 
15 M Ohm '4 W 5% 
7 pole 5 (or more) 
position rotary switch 
N.O. momentary contact 
push-button switch 
1 MHz ±0.1% 7.0 pF 540S2 
crystal 
50k Ohm lin, taper 
trimpot 

2N3904 
lk Ohm '4 W 5% 
SPST N.O. relay 
1N4001 diode 
0.1 uF disc 
SPDT power switch 
TT keyboard 

Source 

Digi-key, James, Poly Paks, etc. 
Digi-key, James, Poly Paks, etc. 
Digi-key, James, Poly Paks, etc. 
Data Signal Co. 
Digi-key, James, Poly Paks, etc. 
Digi-key, James, Poly Paks, etc. 
Digi-key, James, Poly Paks, etc. 
Digi-key, James, Poly Paks, etc. 
Digi-key, James, Poly Paks, etc. 
Digi-key, James, Poly Paks, etc. 
Sprague 225P10591 Y D3 
Various 
Various 
Various 
Various 
Centralab PA 1027 

Various 

Manann Labs ML 18P 

Mallory MTC 54L1 

Various 
Various 
Magnecraft W 102 MPCX-8 
Various 
Various 
JBT tJMT 123 
Digitran KL 0025 or 
Chromeric ER 21623 

Kits Available 

AD1  Complete Kit — All parts, PC board (drilled) and 
AD4B switch. Less case and battery 
For AD4A switch, add 

AD2  Chip Kit — MC14410, 7493, 74154, 555, LM309K 
1-2N3904, 1 MHz crystal 

AD4A  Switch 1 — 7 pole 9 position rotary switch 
AD4B  Switch 1 — 7 pole 5 position rotary switch 
AD4C  Switch 1 — 7 pole 3 position rotary switch 
AD5A  PC board, etched and drilled 
AD6A  Enclosure, regular 

AD6B  Enclosure, deluxe 
Optional parts not available from kit source. 
Kits may be ordered from: L & S Enterprises, 5820 N. Rural St., 

Indianapolis, Indiana 46220 

$65.00 pp 
4.00 pp 

30.00 pp 
10.00 pp 
6.00 pp 
2.00 pp 
6.00 pp 
4.00 pp 
10.00 PP 
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Special Crystal 
Deals 

ICOM 22A  146  148 

• •  . . . . .  . 

Tennelec Memory Scanner 30-50 146-170450-510 MHz 

piwegg 
gmadaV1111  

loom 21-A  146-148 

See Audioland for all your HAM 
and AUDIO product needs 

CALL OR WRITE 
FOR OUR LOW PRICES 

Now in stock 
The latest in Synthesized and crystal rigs available 

OUR HAMS SERVE YOU! 

1111MIP 
K LM Multi-2000 A  144-148 

FM-C W-SSB 

1COM 230 146-148FM 

Brimstone 144 142-149 

AUDIO LAND is now offering high trade-in prices for your used equipment. Write 
for trade-in prices and price quotes. Now in stock — CUSHCRAFT — REGENCY — 
SBE — HAL COMMUNICATIONS — NEWTRONICS — HY GAIN — AMPHENOL 
— TURNER — E.V. — SHURE — STANDARD — TEMPO. 3000 xtals for most rigs. 
Rotors and cables. Stereo and Quad equipment — and much more. N.P.C. regulated 
power supplies. All major charge cards accepted. Several finance plans available. 
Write for our latest trade-in listing. 

"SEE YOU AT DAYTON" 
i€ 1  ric1 

36633 S. Gratiot, Mt. Clemens, Michigan 48043 
Phone: (313) 791-1400 
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AnnouncinG! 
The ARRL 

Southeastern Diuision Conuention 
and Atlanta HamFestival 1976 

WHEN: Saturday and Sunday, June 12th and 13th! 

WHERE: Dunfey's Royal Coach Motor Hotel 
1-75 at Howell Mill Road 
Atlanta, Georgia 30318 

Contact the Hotel directly for room reservations at special 
HamFestival rates: $16 single, $21 double! 

• Airconditioned Exhibit Hall with nearly 100 manufacturers, dis-
tributors, and other exhibitors! 

• Saturday Night Awards Banquet and Dance! 

• Forums and meetings galore: 

ARRL DX RTTY  VHF/UHF  Microprocessors  Digital Circuits 
Antennas —Slow and fast scan TV 73 Forum with Wayne Green 
Contests  Novice/beginner  Mars —and many more! 

• FCC Exams! Free Bus to FCC from Hotel Saturday Morning! 

• Outdoor (but mostly covered) Fleamarket; space for more than 
100 cars. $5 per space, first come, first served! 

• Activities for the wives and kids, too! 

• See Six Flags Over Georgia, the Cyclorama, Stone Mountain, 

Lion Country Safari, Braves vs Pirates and more! 

PRE-REGISTRATION: Individual $3.00, at the door $4.00 
Family $5.00, at the door $6.00 

You must be pre-registered to attend the Banquet. 

You must be registered to attend Forums, Meetings, and the 

Indoor Exhibit Hall. 

For pre-registration forms and additional information, send your name 

and address to: 
Atlanta HamFestival 1976 
53 Old Stone Mill Road 
Marietta, Georgia 30062 

or call Area 404 971-HAMS day or night. See You There!! 
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Autocall '76 
- - using a touchtone decoder 

LUX 

C. W. Andreasen WA6JMM 
PO Box 8306 
Van Nuys CA 91406 

The purpose of this cir-
cuit is to allow the user 

to monitor a radio channel 
without having to listen to 
constant chatter, and yet be 
available for call. This unit 
may be used with any radio, 
and will work on any simplex 
or repeater channel the radio 
is tuned to. The circuit uses 
no special hard to get coils, or 
other rare parts, and is easy 
to tune and set up. As shown, 
the unit will respond to a 
three digit Touchtone code, 
but with minor changes the 
unit can be made to respond 
to any number of digits. 
When the operator wishes 

to use the device, the audio 
input plug is inserted into the 
external  speaker  jack 
provided on most radios. The 
unit will monitor the channel 
for the programmed series of 
Touchtone numbers in the 
proper  order,  during  a 
predetermined "window" of 

The  To uchtone  seq uence 
decoder. A zener diode and 
resistor may be used in place 
of LM309. Zener type 11\1751 
and resistor value of 68, 2 
Watts are suggested. Undrilled 
PC boards are available from 
the author for $3.50 each. 



5. 

697 Hz 

770 Hz 

052 Hz 

941 Ht 

1336 Mt 

ROW 1 

ROW 2 

ROW 5 

ROW 4 

Fig. 1. Touchtone pad frequencies. 

time (all three digits must be 
received during a measured 
time  period).  When  the 
proper three digit code is 
detected, a latch will set, 
enabling a light which shows 
that the unit has been paged, 
and also enables a transistor 
which can key a buzzer, fire a 
cannon, or even key a relay 
turning on a speaker letting 
you hear the channel and 
your call. This key will time 
out after five to ten seconds, 
depending on values used, 
while the light will remain lit 
until reset manually. 

Circuit Description 

The audio goes into a 
constant  output  amplifier 
(Fig. 2). This amplifier will 
provide a constant output 
level to the tone encoders 
even though the input level 
may vary over a range of 50 
mV to more than 6 volts. 
This constant level audio is 
distributed to four 567 tone 
decoders  (more could  be 
added). Each tone decoder is 
tuned to detect one tone in 
the Touchtone matrix, which 
has seven tones, of which we 
only use four. Under normal 
condi tions,  two  decoders 
would  be  tuned  to the 
columns, and two to the rows 
(refer to Fig. 1). The output 
of each decoder is fed into 
gating (Id) where the tone 
pairs are determined. The 
output of each tone pair gate 
is a digit decode (example, 

column 1 and row 1 = digit 
1). These four decoded num-
bers go both to the sequence 
logic and an "OR" gate which 
triggers a oneshot (Fig. 4). 
This oneshot will trigger any 
time a number is decoded, 

AUDIO 
INPUT 
50.V 
6v 

ROW 1 >  

COL 1 >  

COL 2 >  

ROW 2 >  

•125 

TO OTHER 
TONE DECODERS 

AUDIO INPUT 
FROM CONSTANT 
OUTPUT 
AMPLIFIER 

(STABLE TYPE) 
.1,F I 

2,7pF 

510  LED WILL UGMT 
WHEN TONE IS 
DECODED 

LED 

TONE DECODE 
OUTPUT TO 
TONE PAiR 
GATES 

Fig. 3. Tone decoder using 567. Circuit repeated four times. 

and will enable the sequence 
logic for a time period, form-
ing a window, which resets 
the  logic  when  time-out 
occurs. 
The  sequence  logic  is 

simply three flip flops which 
can be set only in the wired, 
predetermined  order.  This 
may be wired by using three 
of the four decoded numbers 

C2 

2 

R3 
iOOK 

IC 1 
5 7402 

5 7402 

IC 
!I 7402 

ICI 
7402 

R6 
100K 

NA 
510 

R5 
1006 

01 
2N4220 
OR 

MPF1 1 1 

•12 V 

741 

connected to the proper gate 
in the desired order. An 
example  would  be:  if I 
decode columns 1 and 3, and 
rows  1 and 4, my four 
decoded tone pairs, or digits, 
would be 1,3,*, and #. If I 
were to wire the decoded 
number 1 to pin 9 of IC2, the 
decoded number 3 to pin 9 of 
IC3, and the decoded symbol 

CR I 
1N914 

C5 

/77 

A N914 

,77 

REI 
IMES 

N., TO TONE DECODERS 

Fig. 2. Constant level audio amplifier. 

ROW I/COL 

 .ROW 2/COL 

 PROW 1 /COL 2 

 PROW 2 /COL 2 

7425 

• 55 

ra. 
CIO 

.71( LisF 

 0 

-2 
.22 

ENABLE 

74122 

VS 

=—C19 
I 100,F 

R24 
I K 

Fig. 4. Tone pair decode, window enable. 

55 

 0.5V 
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DECODED  ,  
DIGIT 1 

C19 
FROM  .1,F 
SEQUENCE 
LOGIC 

# to pin 12 of IC3 (Fig. 5), 
my unit would respond to the 
call of 1-3-#. As you can see, 
the fourth decoded digit is 
not  used.  If the  builder 
wishes to expand his call to 
four digits, this can be done 
by the addition of another 

•12 
UNREGULATED 

DIGIT 2  DIGIT 3 

Fig. S. Sequence logic. 

MEMORY 
LATCH 

: g PUSH BUTTON INC/ 

'DV 

Fig. 6. Memory latch. 

flip flop and gate wired onto 
the end of the sequence logic 
chain. 
When the proper code is 

received, the memory latch 
(Fig. 6) will set, until reset by 
the user, and the output key 
will turn on for a period of 

•5V TO LOGIC 

Fig. 7. Power supply regulator. 

AUDIO FROM 
RECEIVER TO INPUT or 

SWITCH   

AMPLIFIER 
)_ ___ __5 __ _. 

SPEAKER 

IMuTE 

1 2 WR27 100 

Fig. 8. Speaker muting switch. 

time which will end when the 
window times out and the 
unit resets, in about five 
seconds  with  the  values 
shown. 

Tuning 
To set the tone decoders 

for  the  desired  decode, 
connect the input of the 
sequence  decoder  to a 
Touch tone  signal  source. 

ALL 14 PIN IC 2N4220 

DRAIN 

SOURCE 

GATE 

CASE 

BOTTOM VIEW 
DRAIN AND SOURCE MAY 
BE INTERCHANGED 

After  adjusting  R7,  the 
output of the constant level 
amplifier, so as to drive the 
tone decoders with about 100 
mV of audio, pick the first 
column to be decoded and 
generate this tone (if using a 
Touchtone pad, hold two 
keys  in  desired  column 
simultaneously, and this will 
provide the tone for that 
column; the same holds true 
for the rows). Adjust the 
tuning resistor on the 567 
tone decoder desired, until 
the LED in its output lights. 
Move to another 567 decoder 
and  repeat  this  same 
procedure with the second 
column,  and  then  repeat 
again for each row. With the 
outputs of the tone decoders 
wired to the pair gates as 
shown, each of the four gates 
will have a HIGH output 
corresponding to its tone pair 
input. The unit is now set up 
to recognize four tone pairs, 
of  which  the  order  of 
recognition is determined by 
the  wired  order  to  the 
sequence logic. 

The unit built by the 
author has been in use for 
some time and is constantly 
connected  to  the  audio 
output of the receiver. The 
unit has proved to be stable 
and reliable, decoding the 
tones  even  while  the 
incoming signal is noisy or 
the person sending is talking 
on top of the tones. My unit 
has never falsely gone off due 
to voice or noise on the chan-
nel. • 

Lm309 
BOTTOM VIEW 

Fig. 9. Semiconductor pin arrangements. 
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ME-8 EIGHT TORE M ODER 
Compatible with all sub-audible tone systems such as: 
Private Line, Channel Guard, Quiet Channel, etc. 

• Powered by 6-16vdc, unregulated 
• Field replaceable, plug-in, frequency determining element v-
• Excellent frequency accuracy and temperatire 
• Output level adjustment potentiometer 
• Low distortion sinewave output 
• Available in all EIA tone 'requencies, 67.0 Hz-203.5 Hz 

• Complete immunity to RF 
• Reverse polarity protect ion built-in 
• All connections to board made with push-on 
connectors, color codec wires supplied 

• Instant start-up 
• Frequency selection made by either a pull 
to ground or supply on control lead 

• Full 1 year warranty 
• Mounting hardware supplied 

$79.95 each 

Wired and tested, complete with 
8 K-1 elements (specify frequency 

FRtOUENCIES AVAILABLE 

67.0  XZ  118.8  2B 
71.9  XA  123.0  3Z 
74.4  WA  127.3  3A 
77.0  XB  131.8  3B 
79.7  SP  136.5  4Z 
82.5  YZ  141.3  4A 
85.4  YA  146.2  4B 
88.5  YB  151.4  5Z 
91.5  ZZ  156.7  5A 
94.8  ZA  162.2  5B 
97.4  ZB  167.9  6Z 
100.0  1Z  173.8  6A 
103.5  1A  179.9  6B 
107.2  1B  186.2  7Z 
110.9  2Z  192.8  7A 
114.8  2A  203.5  M1 

Frequencies to 263Hz 
available on special order 

• Size:  3 3x2.0x.9" high 
• Frequency accuracy:  ± .35Hz 
• Frequency stability:  .11-z from -30°C to - 35°C 

• Powered by:  6vdc  9.6ma 
12vdc a: 21ma 
16/cc at 37ma 

• Output voltage:  6vdc inpul-1.8vRMS 
12vdc inpu1-3.5vRMS 
16vdc incu1-4.0vRMS 

K-1 Field replaceable, plug-in, 
'requency determining 
elements  $3.00 each 

communications vecialists P  BOX 153 • BREA -...-,ALIFORNIA 92621 • (714)998-3021 



Build This Lab Type Bridge 

-- and measure transformer impedances 

Amy Cain WB4FDQ 
2306 So. Ruffner Rd. 
Melbourne FL 32901 

H old it Don't let the 
title scare you away. 

This is not an article written 
strictly for engineer types, 
but just the opposite. Con-
sidering the fact that I have 
been playing with electronics 
(we used to call it just plain 
radio) since 1933 and only 
just discovered Ohm's Law 
about eight years ago, you 
may understand that I am far 
from academic-minded. As a 
matter of fact, I was never 

graduated from high school 
and only got a college degree 
in 1973, but that is another 
story. Truth to tell, I have 
always been one of that vast 
army of cut and try chaps 
who are scared silly at any-
thing that even remotely re-
sembles an algebraic formula. 
This is also the reason, in-
directly, that I built this 
valuable tool and worked out 
my own cut and try method 
of solving a nagging, typical 

ham problem. 
It all started back in the 

mid-60's when I was building 
the modulator for a two 
meter rig. I needed a trans-
former of a specific input and 
output impedance, in Ohms 
of course. Since I had (and 
still have) about a hundred 
transformers (all unmarked, 
of course) lying around, and 
since at that period of history 
I was working at the Space 
Center at Cape Canaveral, it 
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was no trick at all to take a 
few likely-looking prospects 
into one of the many elec-
tronic  labs.  Telling  my 
problem to a group of sym-
pathetic, highly trained, and 
highly paid engineers brought 
instant cooperation. Unfor-
tunately, sophisticated labs 
not  withstanding,  several 
hours later we still did not 
know the impedance of any 
of the transformers. Greatly 
disappointed, I gathered up 
my  "boat  anchors"  and 
decided that there must be an 
easier way. I finally bought 
the proper modulation trans-
former and got the rig on the 
air, but in the back of my 
mind the determination to 
find an easy way out of this 
dilemma remained. 
Well guys, after an interval 

of about ten years, here is the 
simple solution. Three pieces 
of equipment are needed, two 
of which you probably have. 
The first is a signal source at 
about a thousand cycles (you 
can use sixty cycles in a 
pinch), since I understand 
that most audio transformers 
are measured at this fre-
quency. The source should 
have an output of about five 
to ten volts, although it can 
be less if you use a sensitive 
oscilloscope  for  the  null 
detector, which is the next 
piece of gear that you need. 
You can use a VTVM, a 
scope, a simple old 6E5 magic 
eye null detector, or (if you 
have enough signal) an ac 
micro-ammeter (not recom-
mended). The third and last 
thing that you will need is 
(the reason for this article) an 

IREEF INSULAF(D 
FROM CASE ) 

Fig. 1. Schematic. 

instrument improperly called 
a Wheatstone Bridge. 

Please don't rush for your 
pen to defend old Sir Charles 
Wheatstone. I'm not trying to 
deprive him of his place in 
history, but the fact is that he 
just didn't invent the darn 
thing. True, he publicized it, 
but the device was invented 
by an English scientist named 
Samuel H. Christie in 1833. 
At any rate, this simple piece 
of gear is the solution (I'll 
explain how I used it to beat 
the  unknown  transformer 
problem in a moment) to not 
only the above problem, but 
to so many others on the 
workbench that I now won-
der how I ever survived in this 
hobby without it. Consider-
ing its simplicity (see sche-
matic), it is perhaps the most 
valuable instrument that I 
own. 

Now for the construction 
data, which will be meager 
because no one will build a 
carbon copy anyway. First, 
don't use a standard volume 
control for your calibrated 
pot. They are just too small 
to permit any degree of 
accuracy and/or resettability. 
As you will observe in the 
photos,  the potentiometer 
that I used is a 51/2" diameter, 
wire wound, 10k Ohm log 
taper job made by the Muter 
Company and, I believe, long 
since discontinued. I've had 
mine for about 6 or 8 years 
and I think that I bought it 
by mail from one of the 
surplus houses that advertise 
in 73. I do remember that I 
paid $3.95 for it and it's 
probably worth ten times 
that. You don't have to have 
one that big, but try to get a 
pot  over  two  inches  in 
diameter. 

Wire with heavy leads, the 
heavier the better (I used 
number 14 wire), and make 
sure  that  you  use  well-
insulated binding posts. One 
more thing, before I forget: 
Be sure that your signal input 
connector is well insulated 
from the chassis. As you can 
see in the photos, my plug-in 

Connect unknown resistor between 5 & 6 

Range (Ohms) 

.1 — 1 
0.1 — 10 
1 — 100 
10 — 1000 
100 — 10,000 
1000 — 1000,000 
10,000 — 1 Meg 

Posts 1 & 2 

Std. Res. 

10,000 

10,000 
10,000 
10,000 
10,000 
1000 
100 

Table 1. Resistance Measurements. 

resistor jacks are made using 
banana plugs on pieces of 
Lucite. The reason for the 
funny shape (the Lucite) is 
that I had a bunch of three 
prong connectors from a long 
since defunct grid dipper. All 
I had to do was to remove 
one banana plug; ergo, funny 
looking jacks. The only other 
components that you will 
need are some precision resis-
tors  and  capacitors,  pre-
ferably 1% (see list). The 
accuracy of the instrument 
depends on two things: the 
precision with which you cali-

Posts 3 & 4 

Std. Res. 

1 
10 
100 
1000 
10,000 
10,000 
10,000 

brate your dial, and the 
accuracy  of the standard 
resistors and capacitors that 
you use. 
I made my dial six inches 

in diameter using a large skirt 
knob and a flange from a 
daylight  load spool  from 
16mm movie film. I filed a 
flat on the shaft of the pot so 
that the dial would never slip 
and would retain its calibra-
tion if it should ever have to 
be removed. After the instru-
ment was assembled I sat 
down with a handful of pre-
cision resistors and my VOM 
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to calibrate. I hooked my 
ohmmeter across terminals 
#1 and #6 and marked the 
d'al carefully with a pencil, 
checking  every  reading 
against a known 1% precision 
resistor  wherever  possible. 
Later I applied white press-on 
numbers  and  dots  and 
sprayed  them  with  clear 
lacquer to protect them. The 
calibration procedure is not 
difficult, just tedious. Cali-
brate the major 1k Ohm 
points first and then the 100 
or 200 points in between. 
The more careful you are, the 
more accurate your bridge 
will be. 
As you will note in the 

photographs, I used standard 
RCA phono jacks for input 
and output. I use them when-
ever possible on my projects 
because of the wide variety of 
shielded cables available that 
match them. The case is 
6"x6"x6",  formerly  black 
crack le finished,  salvaged 
from my junk box (the whole 
garage), and resprayed red to 
cover the chips and rust 
spots. 
Just one more thing on 

construction before we get to 
the good part. If I were to 
rebuild mine I would space 

my banana  plug posts a 
standard 3/4" apart; that way I 
could  use  standard  dual 
banana jack instrument plugs. 
It doesn't affect anything; it's 
just a matter of looks. My 
Lucite plugs look rotten and 
it bugs me. 
After I had completed the 

bridge I spent a couple of 
hours playing with it. I found 
it difficult to believe that 
such a simple device really 
worked so well. Finally I 
picked up an audio trans-
former with known impe-
dances,  and hooking one 
winding across the bridge and 
the output of my audio 
oscillator (set at 1 kHz) to 
the input, I adjusted the 
scope for a nice one inch 
trace. Try as I might, I could 
not get a reading anywhere 
near the impedance marked 
(in this case 10k Ohms). It 
suddenly occurred to me that 
the other winding should be 
loaded to its proper impe-
dance in order to get an 
accurate  reading  on  the 
winding under test. I quickly 
hooked up a four Ohm re-
sistor to the output winding 
and, lo and behold, measured 
10k Ohms on the primary. I 
then got myself a cup of 

Connect unknown inductor betvveen 1 & 2 

Range 

1  100 uH 
10  1000 uH 

100 uH  10 mH 
1 — 100 mH 

10 — 1,000 mH 
0.1 — 10 H 

1 — 100 H 

Posts 3 & 4 

Std. Res. 

1 
10 

100 
1k 

10k 
1k 

10k 

Table 2 Inductance Measurements. 

Connect unknown capacitor between 3 & 4 

Range 

1 - 100 pF 
10 - 1000 pF 

100 pF — .01 uF 

.001 — .1 uF 

.01 - 1 uF 

.1  10 uF 
1 — 100 uF 

Std. Res. 

Posts 1 & 2 

10k 

10k 
10k 

1k 

10k 
1k 

100 Ohms 

Table 3. Capacitance Measurements. 

Posts 5 & 6 
Std. Cap. 

.01 uF 

.01 uF 

.01 uF 

.01 uF 

.01 uF 
1 uF 
1 uF 

Std. Cap. 

Posts 5 & 6 

.0001 uF 

.001 uF 

.01 uF 

.01 uF 
1 uF 

1 uF 
1 uF 

coffee and sat down to do a 
little skull work. 
As I sat sipping and pon-

dering, it suddenly occurred 
to me that since four Ohms is 
a pretty low resistance, what 
would happen to the impe-
dance of the other winding if 
I were to short the four Ohm 
winding? To think is to act, 
and I now measured approxi-
mately 1800 Ohms across the 
primary. Could it be that 
shorting the low impedance 
winding gives you a reading 
of about one fifth of the true 
impedance? Subsequent tests 
with other transformers show 
that, although this is not one 
hundred percent accurate, as 
a general rule of thumb you 
might use this as a ball park 
figure to start. Here is the 
procedure  that  I finally 
worked out. 
Start by measuring the dc 

resistance of all windings with 
an ohmmeter (or with the 
bridge using the described 
procedure for dc resistance 
measurements) and marking 
them. If you are sure that it is 
an output transformer, hook 
a 4 or 5 Ohm resistor across 
the lowest resistance output 
winding. Connect the high 
resistance winding across the 
#5 and #6 terminals of the 
bridge, a 1 kHz signal to the 
input, and a suitable detector 
to the output. Measure the 
resistance and hook a carbon 
resistor of this value across 
the winding you have just 

measured. Reverse the trans-
former and measure the pre-
viously shunted low impe-
dance winding. If it was an 
output transformer and you 
had used the 4-5 Ohm shunt, 
you will probably find that 
you are within 5-7% of the 
true value of the transformer. 
Close enough for all practical 
purposes. 
If you are not sure of the 

type of transformer you are 
working with,  proceed as 
follows. Short the leads of 
the lowest resistance winding 
together and connect the 
highest  resistance  winding 
across the bridge. Measure 
and multiply the reading you 
get by six and connect a 
resistance of that value across 
the winding that you just 
measured. Now reverse the 
transformer, measure the pre-
viously shorted winding, con-
nect a resistor of that value 
across it, and repeat the 
procedure on the high impe-
dance winding. It doesn't 
take but about two or three 
measurements,  going  back 
and forth from one winding 
to another, to achieve a re-
markable degree of accuracy. 
Practice on a few trans-
formers of known value and 
if you find your readings 
coming out wrong, look for 
shorted clip leads or open 
connections. With a little 
practice and care you can 
solve your unknown trans-
former problems. 
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It will  interest you to 
know that  you  can also 
measure  carbon and  wire 
wound resistors to a very high 
degree of accuracy using dc 
current.  First  connect  a 
source of dc, a battery or 
other supply of from 11/2 to 
41/2 volts to the input jack 
with a push-button in series, 
and a 0-50 or 0-100 dc center 
scale micro-ammeter to the 
output  jack.  Hook  the 
standards and the unknown 
up in accordance with the 
resistance chart. Using the 

push-button for momentary 
contact, start rotating the dial 
until you start to get a null, 
after which you can hold the 
button down to finalize the 
null. 

Using an audio oscillator 
you can also measure capaci-
tance and inductance as well 
as resistance. I've included 
the charts for these measure-
ments also. Just remember to 
keep all test leads as short as 
possible, make tight connec-
tions, and be careful of shorts 

1 1 Ohm res. 
1 10 Ohm res. 
2 100 Ohm res. 
2 1k Ohm res. 
2 10k Ohm res. 

1 .0001 uF cap. 
1 .001 uF cap. 
1 .01 uF cap. 
1 1 uF cap. 

Table 4. List of required standard resistors and capacitors, 1%. 

and open connections. For 
those of you who want to get 
involved in the more esoteric 
and/or mathematical use of 
this instrument, your public 
library has more than one 
engineering manual that will 
give you the dope on such 
elegant things as finding the 

power factor of capacitors, 
etc. 
As for me, I just hook 'em 

up using the charts, tune for 
the best null I can get, and 
I'm happy with the results; 
but of course I'm just an old 
cut and try type. Try it; 
you'll like it. • 

If you are on 2-meters now 
... but you're tired of being stuck 
with too few channels 

... and you'd like more versatility 

... and you really do need tunable 
VFO 

... and SSB-C W (don't forget 
OSCAR!) 

.2. you need Kenwood's 
N E 

, 
• 

S-700A 
It solves all of these problems and lots more. And best of all ... the 
TS-700A reflects the type of quality that has placed the Kenwood 
name out front. 

• Operates all modes: SSB (upper & lower), FM, AM and CW 
• Completely solid state circuitry provides stable, long lasting, 
trouble-free operation 

• AC and DC capability. Can operate from your car, boat, or as a 
base station through its built-in power supply 

• 4 MHz band coverage (144 to 148 MHz) instead of the usual 2 
• Automatically switches transmit frequency 600 kHz for repeater 
operation ... reverses, too 

•Outstanding frequency stability provided through the use of 
F ET-VFO 

• Zero center discriminator meter 
• Transmit/Receive capability on 44 channels with 11 crystals 
• Complete with microphone and built-in speaker 
• The TS-700A has been thoroughly f ield-tested. Thousands of units 
are in operation throughout Japan and Europe 

The TS-700A is available at select Kenwood dealers throughout the 
U.S. For the name of your nearest dealer, please write. 

1161All% RADIO 
8400 N. Pioneer Parkway, Peoria IL 61614, Phone 309-691-4840 
Cliff Morris W9GA0 — Jim Plack WB9BGS 

Inc. 
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Bob Hart K7YGP/7 

622 W. 4th Street 

Medford OR 97501 

How Those 
Triangle Things Work 

- - a sort of op amp handbook 

Definition of operational amplifier: one 
that works, as opposed to a non-opera-

tional amplifier; also known as that "triangle 
thing" on a schematic. 
While not strictly accurate, the above 

definition is as good as any. While most of 
you have the idea that this triangular symbol 
represents some kind of amplifier, you may 
not be aware of how this thing called an op 
amp does its job. While, like any other 
amplifier, the function of an op amp is to 
create a large signal from a small one, the op 
amp has some special characteristics that 
need to be known in order to use it. With 
proper connections the op amp can become 
an amplifier of stable gain, an integrator, a 
voltage comparator, or function in almost 
any other way you can imagine (or glean 
from the application notes). The heart of all 
these things is an almost perfect, slightly 
temperamental but versatile building block. 
Before we take a look at the real device, 

it might be interesting to look at a perfect 
amplifier. We'll start at the input. One of the 
most versatile  input structures for an 
amplifier is the differential input. This has 
the ability to select those signals which 
appear different at each input while rejecting 
those signals that appear the same at each 
input. So the perfect amplifier has two 
inputs. Also, since the amplifier shouldn't 

A 

CAE IN 

load  the  preceding stage,  the  input 
impedance must be high. Since this is an 
imaginary amplifier we might as well make 
input impedance infinite. 
Next, what about gain? Since we never 

know how much gain will be needed in a 
given application, an infinite gain amplifier 
should cover all possibilities. You might 
think that infinite gain would be difficult to 
control but, as you will see later, the gain 
can easily be modified by external circuitry. 
The next item to be considered is output 
impedance. In order to make sure the 
amplifier  can  drive any  load, output 
impedance should be zero. And lastly, the 
amplifier output should respond instan-
taneously to any change in the input signal. 
This means that the bandwidth has to be 
infinite and the phase shift through the 
amplifier has to be zero. Our perfect 
amplifier is shown in Fig. 1. 
As you have probably figured, real life 

operational amplifiers are not quite as 
perfect. Let's take as an example the 
UA709. Like our perfect amplifier, the 709 
has two differential inputs: inverting and 
non-inverting. Input impedance is not quite 
infinite. In fact it is only about 250k Ohms. 
The voltage gain of this amplifier is quite 
high — somewhere around 50,000. To get 1 
volt of signal output only 20 uV of input 

Z OUT 

E OUT  E OUT 

Z OUT 

Fig. 1. Ideal (a) and typical (b) real amplifier. Ideal: A (gain) = 00; bandwidth 

= ea ; ZIN = ; ZOUT = 0. Real: A = 100,000; bandwidth = 1 MHz; ZIN 
250 kit; ZouT =150$2. 

signal is needed. Output Z is in the order of 
150 Ohms. The bandwidth of the amplifier 
is limited by internal circuit reactance to 1 
to 2 MHz (Fig. 1). 
It almost seems a little disappointing that 

the 709 turns out to be so far from ideal. 
Actually, the 709 is a fairly average op amp. 
Some devices approach the ideal more 
closely and some are worse. The reason the 
perfect amplifier was introduced was not to 
make all the real ones look bad, but to serve 
as a design model for all amplifiers. In most 
cases a real (imperfect) amplifier is treated as 
if it were perfect (see later). 

Operational Amplifier Specifications 

There are several specifications that are 
important to operational amplifiers. The 
first, AvoL, has already been mentioned. 
This refers to the open loop or unmodified 
voltage gain of the amplifier. If you're 
looking over the specs of several amplifiers, 
you'll find that this specification usually is 
around 90 to 100 dB (30,000 to 100,000). 
In most applications the exact value is not 
important. What is important is that the gain 
is high. 
Another important characteristic of op 

amps is their ability to reject signals that 
appear at both inputs at once. Remember 
with differential inputs the idea is to amplify 
the difference between the signals present at 
the two inputs. Any equal signals such as 

•I5V 

IN 

+I5V 

-I5V 

Fig. 2. Op amp used as comparator. 

OUT 
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noise, hum or dc bias should have no effect 
on the output. The ability to reject these 
common signals is known as the common 
mode rejection ratio (CMRR) and is usually 
expressed in dB. It is simply the ratio of 
common signal to differential signal required 
to give the same output in either case. Most 
IC op amps achieve a CMRR of about 90 
dB. This means that, in an open loop 
condition,  if AvoL  is also  90 dB, 
differential signals will be amplified by 90 
dB while common signals will be effectively 
amplified by only 0 dB (1). Like AvoL, 
CMRR is very high in the typical op amp 
and can be treated in most cases as if it were 
perfect. 
Let's shift away from the entire amplifier 

and take a look at the inputs of the common 
operational amplifier. Remember that the 
inputs of the mythical perfect amplifier were 
of infinite impedance. Of course the real 
amplifier doesn't quite make it. What's 
worse, the inputs are the bases of 2 separate 
(and therefore slightly different) transistors. 
A small but finite current must be injected 
into the bases of these transistors in order to 
turn them on. This current is, of course, 
called input bias current. And since the 
input  transistors are slightly different, 
differing amounts of current are needed by 
each transistor to give the same effect. This 
current difference  is known as offset 
current. Another type of offset occurs 
because of a slightly different reference level 
at each input. This is a voltage offset and in 
many op amps provision is made to adjust 
this out. In any case these offsets are small 
(typically 100 mA and 2 mV respectively) 
and are only of consequence when the 
amplifier is used in low input level situa-
tions. In situations where the input level is 
high in relation to the offsets, their effect is 
insignificant. But it should be recognized 
that those offsets exist and if the amplifier is 
to be expected to respond to low level 
signals, they must be dealt with. 
As you probably are aware, not too many 

IC op amps perform well as 432 MHz 
amplifiers. As a matter of fact, most opera-
tional amplifiers are limited to an absolute 
maximum frequency of around 1 MHz. 
Some are not even good for high gain use as 
a hi-fl audio amplifier. This limitation is 
generally  due  to  parasitic  capacitance 
between circuit elements on the IC chip. 
Another more severe limitation is due to 
internal frequency compensation (see later). 

OV IN 

+I5V 

OUT 

+ MAX F 1 J- j  

Fig. 3. 0 crossing detector. 

MAX 

.I5V 

IN 

Ou T 

Fig. 4. Voltage follower. 

VIN = VO W; 

Whatever the cause, op amps do not make 
good rf amplifiers, so their use is limited to 
the high audio range. 
There are two bandwidth-related specifi-

cations that concern these amplifiers. The 
first is usually given in a graph as device gain 
versus frequency. The gain is usually flat 
from dc to some frequency at which point it 
starts to fall. The frequency at which the 
gain has dropped to 0 dB is called the unity 
gain crossover. At frequencies above this 
point the op amp becomes a very com-
plicated and not too predictable resistor. 
The range between the start of fall off and 
the unity gain crossover is important to the 
stability of the amplifier and will be covered 
more fully later. 
The other bandwidth-related specification 

deals with the ability of the output to 
change level rapidly. This is termed the slew 
rate and is given in V/uS. The higher the 
value of this specification, the faster the 
output voltage can change. You can see that 
since higher frequency signals change faster 
than those of low frequencies, the amplifier 
is less able to reproduce the high frequencies 
at high amplitude. The effect of slew rate is 
to make the bandwidth appear higher at low 
output levels than at high levels. This is not 
too great a problem unless you're trying to 
use the op amp as a power amplifier near its 
upper frequency limit. 

How To Use 'Em 

After going through the preceding section 
and learning how non-perfect IC op amps 
are, we are going to turn around and use 
them as if they were perfect. The why of the 
matter is two-fold. First (and most impor-
tant), the IC is so close to perfect that the 
difference doesn't matter much. As an 
example, if we construct a voltage follower 
with a perfect amplifier (infinite gain) we 
would get 1.00000... V out with 1.00000 
... V input. With our non-perfect amplifier 
(gain = 100,000) 1.00000... V input gives 
0.999990 V out. That is only .001% error. 
Not bad, I would say. The second reason for 
calling our amplifier perfect is that circuit 
analysis becomes dirt simple. 
Enough of this theoretical stuff. Let's see 

how these plastic (and/or metal) packages 
can be used. 
One of the simplest ways to use the op 

amp is as a voltage comparator. With its high 
gain, a difference at the inpiit of only a few 
millivolts produces full output. As shown in 
Fig. 2, a voltage divider (or a zener diode or 

R2 
100K 

IN 

OUT 

Fig. 5. Inverting amplifier. 

VOUT  R2 100k 
= = 10 VIN  R1 

some other stable voltage reference) places a 
fixed 7.5 V at the inverting input of the 
amplifier.  Whenever  the  input voltage 
exceeds 7.5 V, the output swings to the 
positive limit. Whenever it is less than 7.5 V, 
the output swings to the negative limit. Of 
course the inverting and non-inverting inputs 
may be swapped if opposite output swings 
are desired. The only thing to remember is 
that the impedance seen by the two inputs 
should be about the same to minimize the 
effects of input bias current. This is desirable 
in any op amp circuit. The two diodes across 
the input only serve to limit the differential 
input. Some amplifiers behave strangely 
when their input becomes too great (like the 
inputs may self-destruct or the output may 
become the opposite of what it's supposed 
to or the output may latch in one state and 
forever thereafter ignore the input). 
Another circuit (really the same circuit 

but used differently) is the squarer or 0 
crossing detector (Fig. 3). Whenever the 
input waveform exceeds ground potential, 
the output swings giving a rectangular wave 
output no matter what kind of input signal 
is present. 
That is about all that can be done with 

the operational amplifier without some form 
of feedback. By adding appropriate feed-
back, the amplifier can be made to do many 
chores. The main advantage of feedback 
amplifiers is that the characteristics are 
controlled by the feedback network — the 
characteristics of the amplifier itself have 
little effect. That's why the real life 
amplifier can be regarded as perfect — the 
differences are almost completely cancelled 
by feedback. 

Feedback Amplifiers 

The first circuit to be introduced in this 
group is known as a voltage follower (see 
Fig. 4). The actual function of this circuit is 
of an impedance transformer. It will take a 
signal from a high Z source and duplicate it 
at a much lower impedance. Since there are 
no components other than the operational 
amplifier, the design procedure is quite 
simple. Simply connect the output back to 
the inverting input. To find out approxi-
mately  what those input and output 
impedances are, a couple of simple formulas 
are used. 
For input impedance find the values for 

AvoL and differential Zusi in the spec sheet 
and stick them in this formula: Zusi = 
(ZIN,DIFF)(AvOL). For the 709 this works 
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out to about 11 G Ohms. (Yes, gigaohms!) 
For Zour find output resistance and 

AVOL in the spec sheet and use this 
formula: 

ZOUT 
Rou t 

AVOL 

Again, for the 709, this works out to 3 
milliohms. Do not be misled by this figure. 
This low output impedance is only apparent 
if the current driving capabilities of the 
amplifier are not exceeded. If high current 
outputs are required, a power amplifier 
should be connected to the output within 
the feedback loop. 
The best figures for the above occur 

where the gain is highest (0 Hz). Note that as 
the frequency goes up and AVOL  drops off, 
both ZIN and Zour become less ideal. But 
for only one component and thousands of 
megohms of input impedance it's a pretty 
good circuit. 
The principle used in designing this and 

other feedback amplifiers is to regard the 
amplifier as perfect — that is, having infinite 
gain and infinite input impedance. If the 
amplifier has infinite gain the only way we 
can get a finite voltage at the output is with 

IN 

R2 
39K 

RI 
10K 

OUT 

Fig. 6. Non-inverting amplifier. 

VOUT R1 +R2 

VIN  R1 

10k+39k  49k 
4.9. 

10k  TO  = 

0 volts differential input. With the amplifier 
connected in a negative feedback configura-
tion, the output will increase until its effects 
become equal to, and effectively cancel, the 
input voltage (at the non-inverting input). 
The principle of the feedback cancelling the 
input  is used  to design all feedback 
amplifiers using high gain op amps — the 
output stabilizes at a level that reduces the 
differential input to zero. 
If you really want to do more with the 

signal than duplicate it, you can place some 
resistors in the feedback loop and give the 
amplifier any gain desired. The first of two 
amplifier circuits is shown in Fig. 5. This 
circuit inverts all signals applied to its input. 
The gain of this circuit can be computed: 

R2 
AV = —  — 

R1 

(the — indicates an inversion has taken 
place). Mathematically, this works out very 
simply. Since the inverting (—) input is held 
at 0 V (or some other constant set by the 
voltage at the non-inverting input), R1 and 
R2 form a voltage divider whose center 

IN 

OUT 

Fig. 7. Op amp integrator (see text). 
• 

point is at 0 V. Also since the input 
impedance is supposed to be infinite, the 
current through R1 is equal to the current 
through R2: 

or 

IRI  1112 

VIN 

R1 

VOUT 

R2 

OUT or  V  (voltage gain)  — 1-3--2 
Al VIN 

RI  R2 
V IN  V OUT 

INVERTING 
INPUT I-) 
OV 

Remember that this simple math is only for 
the perfect amplifier: infinite gain and zero 
current injected into or sunk from the 
inputs. R3, I'm sorry to say, is used to 
compensate for one of the amplifier's imper-
fections — the current used by the inputs to 
bias themselves on. Its value (R3) is usually 
equal to the parallel value of R1 and R2. 
The idea is that both inputs should see the 
same impedance to minimize the effect of 
input bias current. If the input bias current 
is much less (less than 5%) than the feedback 
network current, R3 is not really necessary. 
The second type of feedback amplifier is 

the non-inverting type (the voltage follower 
is a special case of this type; see Fig. 6). 
Once again, by placing resistors in the 
feedback loop and input we can tailor the 
gain to any value. In this circuit R3 has the 
same function as in the inverting amplifier 
... R1 and R2 are the gain control elements, 
and by making the same assumptions as for 
the inverting amplifier, we can see that the 
currents are equal in both resistors and their 
common point is held at VIN. The math 
goes like this: 

IR2  IR1 

or  VOUT  VIN  VIN 

R2  Ri 

A  r-OR TRANSISTOR 

IN 

or  R1 VOUT  R1 VIN - VIN R2 

or  R1 VOUT  VIN R2 .) VIN R1 

or  R1 VOUT  VIN (R1 1" R2) 

Finally,  VOUT• 

VIN 

R1 + R2 

R1 

•Voltage Gain. 

92 
V IN•  VOUT 

RI 

Input and output impedances of these 
last two circuits are fairly easy to estimate. 
The method is nearly the same as for the 
voltage follower circuit. The only difference 
is that these impedances are not improved 
by the full AVOL.  Since we "used" some of 
the gain of the amplifier to increase the 
amplitude of the input signal, that "used" 
portion must be deleted from the total 
AVOL. What's left is referred to as loop 
gain: 

AVOL 
ALoop 

AFB 

A wcip is used just like AVOL  was pre-
viously: 

ZIN =  IAL000 and  Zout 
ALOOF 

Any impedances in series with the amplifier 
terminals have to be added to the computed 
impedance. This usually makes no difference 
to the input but can change the output 
considerably. 

Rout 

Non-Linear Feedback 

You have seen how placing resistors in 
the feedback path can affect amplifier 
characteristics. Now what would be the 
effect of a capacitor stuck in the feedback 
path? Let's start with the circuit shown in 
Fig. 7. This, as you notice, is very similar to 
the inverting amplifier shown previously, 
except for the substitution of C for R2. And 
also the gain formula originates in the same 
way. This is going to be a little more 
complicated since putting a capacitor in 
there tells us there is going to be a time 
factor. Let's give it a try: The currents 
through C and R must be equal since their 
junction is at a high Z fixed voltage point. 
So:  

IN 

2 

OUT 

Fig. 8. Integrator modification to correct for offset drift. (a) Ramp generator 
application. (b) AC application — leaky integrator. 
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Fig. 9. Twin T sine wave oscillator. 
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fOUT 27rIW • RP adjusted until 

circuit just oscillates. 

We seem to have run into trouble right 
away since it's hard to give a resistance value 
to a capacitor. But luckily: 

C • E 
IC 

IC in farads, 
E in volts, 
t in seconds) 

Sticking that in the formula, 

c • VOUT  — VIN  

t 

Now we're getting somewhere. The gain is 
then: 

VOUT 

— VIN  RC 

You may be wondering what that's 
supposed to mean. Not much as it stands, 
but change a few terms around and: 

VOUT 

0 V e  

t(—VIN) 

RC 

V IN 

1 -0 V OUT 

With any given components (R and C) and 
with a given input (VIN)(hold them all 
constant), VOUT  will increase linearly with 
time (a ramp generator!). Increasing the RC 
product will lower Vo w- in a given time or 
will increase time for a given VOUT.  By 
reversing the polarity or amplitude of VIN 
the direction and slope of the output can 
easily be controlled. 
This circuit is generally known as an 

integrator and functions the same as an RC 
integrator except that the circuit (with the 
op amp) has the advantage of linear opera-
tion, higher ZIN, low output impedance and 
voltage gain. 
If the gain of this circuit is plotted versus 

frequency, it will be seen that the gain is 
infinite (or AvoL) at dc and then begins to 
drop off 6 dB per octave starting at a point 
determined by R and C. The frequency is 
actually: 

2rrRc 

Looking at it this way, this circuit turns out 
to be a low pass filter. By placing appro-
priately frequency sensitive components in 
the feedback network almost any response 
can be generated. This is the basis of active 
filters which have been adequately covered 
in a previous article'. Anyone interested in 
active filters should read that article. 
If you want to try an op amp integrator 

there is a practical problem that should be 
mentioned. If the circuit of Fig. 7 is used as 
is, the output will tend to drift toward 
maximum in one direction or the other. This 
is because the circuit will continue to 
integrate any offset error at the input even 
with the input grounded. This problem can 
be eliminated when using the circuit as a 
ramp generator by resetting the circuit at the 
end of each ramp with a switch or transistor 
across the capacitor (Fig. 8a). Closing the 
switch causes the output to return to what-
ever input appears at the non-inverting input 
(in this case zero). The switch is then opened 
when you want to start integrating again. 
When integrating an ac signal, special 

arrangements must be made since integration 
must be continuous. One thing you could do 
is to synchronize the input to the integrator 
output. When the output reaches some 
maximum level, the input should change to 
run the integrator output in the opposite 
direction. The only use for this method I've 
seen is for a type of oscillator. 
The most practical method of using an op 

amp integrator with an ac input signal is 
shown in Fig. 8b. An extra resistor, R2, is 
added. This resistor provides enough feed-
back current to cancel any error at the 
input. Of course, this simple solution does 
have its problems. The gain and frequency 
range of integration are reduced by some 
degree and the operation performed by the 
circuit is not a true integration. But these 
effects are relatively minor so this circuit 
should work well in most situations. The 
circuit is known, appropriately, as a leaky 
integrator. 
Another area of non-linear feedback 

circuits is that of oscillators. Oscillators 
differ  from  the  previously  described 
amplifiers in that they use positive feedback. 
How that feedback is handled determines 
the type of oscillator and the type of 
output. Actually, any type of oscillator can 

OUT 

Fig. 10. Wein bridge oscillator. 

1 
four —  2ffItC 

be implemented using op amps. The trick is 
to combine a gain element (the op amp) and 
some sort of frequency sensitive phase shift 
element. A few examples follow with not 
much math. 
Sine Oscillators: Sine wave oscillators 

using operational amplifiers are very similar 
to discrete oscillators except that the op 
amp is the active element. The first shown is 
known as a twin T or double integrator 
Oscillator. [Note: An integrator provides a 
90° phase shift to a signal at the frequency: 

f - 
2iTFIC 

The double integrator ought to (and does) 
provide a 180° phase shift at that fre-
quency.  The RC network provides 180° 
phase shift at the oscillation frequency (see 
Fig. 9). An interesting feature of this circuit 
is that if R/2 is adjusted so that the circuit 
just does not oscillate, you have a narrow 
bandpass filter. Apply the input through a 
resistor to the (—) input. 
Another sine oscillator is the famous 

Wein Bridge, shown in Fig. 10. The output is 
a very low distortion sine wave. 
Square Wave Oscillators: A simple multi-

vibrator type circuit which generates a 

OUT 

Fig. 11. Square wave oscillator. 
1  

fOUT  2n12C 

square wave is shown in Fig. 11. The output 
will alternately switch from full positive 
output to full negative output. 
Another oscillator that produces a square 

wave also generates a linear ramp triangle 
wave. It consists of one op amp wired as an 
integrator while the other is wired as a 
comparator  whose  reference  changes 
according to the slope of the integrator 
output. This circuit is commonly used as the 

basic oscillator in function generators2. See 
Fig. 12. 
In this section I've tried to show in a 

general way how the operational amplifier 
functions in a circuit. These examples are by 
no means all that can be done with these 
amplifiers. Manufacturers' data books and 
application notes are full of additional infor-
mation. With a little experimenting and 
simple design work it shouldn't be too 
difficult to think of a few applications of 
your own. Before you start, there is one 
more thing you should be aware of. 

Compensation 

While most operational amplifiers used 
today have no need for compensation (they 
are already internally compensated), there 
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Fig. 12. Simultaneous square and triangle wave generator. TOUT are some some applications where it is necessary 

to use an uncompensated amplifier and do 
the compensation yourself. 
First we must determine what compensa-

tion is and why it is necessary. Unlike the 
perfect amplifier, our op amp has a limited 
bandwidth. At some high frequency point 
the response (gain) tends to fall off. Without 
compensation the rate of fall off is usually 
quite fast. When the op amp is used as a 
feedback amplifier, there is a point where 
the open loop gain equals the closed loop 
gain. If the open loop gain at this point falls 
off too fast, the circuit may oscillate at that 
frequency. The only way to avoid instability 
or oscillation is to make sure that the rate of 
open loop gain fall off is 6 dB/octave or less 
at the crossover point. That is the function 
of compensation — causing the gain of an 
amplifier to fall off in a predictable way to 
prevent instability. 
An internally compensated amplifier is 

adjusted so that the gain starts falling off at 
6 dB/octave (20 dB/decade) at about 2 Hz. 
The voltage gain drops to 0 dB at 1 MHz (for 
the 741). While this guarantees that the 
amplifier will be stable under any condi-
tions, it limits the gain severely at high 
frequencies. To obtain high gain at high 
frequencies an uncompensated amplifier has 
to be custom compensated to begin the 6 
dB/octave fall off at some higher frequency. 
The  instructions for compensation are 
usually contained in the manufacturer's 
specification sheet. For example, a UA709 
can be compensated for 60 dB gain up to 
500 kHz while the internally compensated 
UA741 would only be good for a marginal 
10 dB voltage gain at that frequency. 
Internal compensation is only there for 
convenience; there are some advantages to 
non-compensated op amps. Some common 
uncompensated types are UA709, LM301 
and LM308. Compensated types include 
UA741, 5558 and LM307. 

Some Other Amplifiers 

This entire discussion so far has con-
cerned common op amps of the 709-741 
variety. These have bipolar transistor input 
and are voltage controlled voltage output 
devices and usually require a balanced power 
supply. But the IC industry has definitely 
not stopped there. There are amplifiers with 
high slew rate outputs (531), Darlington 
transistor  inputs  (LM316), FET inputs 
(536), single supply requirements (LM324 — 

Vo w- R2  (c) Inverting AC amplifier; 

VIN  R1 • 

R2 
A V(AC)  R1  = 10. 

0.55 
RC 

this device also boasts four amplifiers in one 
package), and even some that require very 
low power (533). While some of these have 
some fairly special characteristics, they 
operate much the same as the old 709. 
There are other type amplifiers that don't 

operate exactly like an op amp. RCA has a 
family of devices called transconductance 
amplifiers. This means they are voltage 
controlled, current output devices. What 
they've come up with is a high gain, 
differential input, solid state vacuum tube 
(or FET). Regretfully, I have no information 
about them so I can't give any definite 
applications. 
Another interesting device  (which I 

happen to know something about) is the 
LM3900. These would be called operational 
amplifiers except that this device amplifies 
the difference in the currents into the 
inputs. The currents required are fairly small 
(usually around 10 uA), so large value 
resistors in series with the inputs can turn 
this into a voltage amplifier if that is 
necessary. Positive features of this device 
(according  to  National  Semiconductor) 
include its ability to operate with either 
single or bipolar supplies, a large output 
voltage swing, a fairly wide bandwidth even 
with internal compensation and its low cost 
(there are four amplifiers to a package for 
less than 60). 
A few typical applications are shown in 

Fig. 13. For more information contact 

A 

• V IN 

•VREF 

II 

OUT 

R 2 
I MEG 

2R2 
2MEG 

National Semiconductor3. Their data sheet 
includes several pages of applications for this 
device. The spec sheet says these devices are 
designed primarily to produce ac amplifiers, 
RC active filters, low frequency waveform 
generators, tachometers, or low frequency, 
high voltage logic elements. Try your hand 
at some of them or adapt some regular op 
amp circuits. Remember, this device can also 
be treated as a perfect amplifier except that 
the inputs are controlled by current, not by 
voltage as in a normal op amp. 
In this article I've tried to give a broad 

outline of the whys and wherefores of 
operational amplifiers. While this is nowhere 
near all there is to say about op amps, it is 
hoped that those triangular symbols are now 
less of a mystery. Go through this magazine 
and see if you can analyze the operation of 
any op amps used in other articles (my luck, 
this is an antenna issue or something). For 
more  information  Motorola4 publishes 
several application notes: AN-204 — "High 
performance Integrated Operational Ampli-
fiers," AN439 — "MC1539 Op Amp and its 
Applications," and AN-522 — "The MC1556 
Operational Amplifier." If you have access 
to a technical library, Burr-Brown (a well 
established op amp manufacturer) publishes 
a book (Operational Amplifiers) that con-
tains all the information you would want. 
Manufacturers' spec sheets will also contain 
a great deal of information. The more 
information you have and use (and hope-
fully this article was of some help), the less 
mysterious those  "triangle things" can 
become. • 
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Collins 30S-1 Plate Transformer   $1 50.00 
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Reliability. 

• Operating Voltage Range 9-18VDC. 
•Size: 2.1" x 2.1" x .250" Without Case. 2.1" x 2.1" x 
.312" With Case. 

• 2" Square Velcro Available for Convenient Mounting - 
Dashboard - Sun Visor - Radio - Etc. 

Touch-Tone Encoder  $34.50 
Case  $ 2.00 
Velcro  $  .50 

• 12-Button Touch-Tone Encoder (Case and Velcro not 
Available) ... $34.50 

OHIO RESIDENTS ADD 4.5% SALES TAX 
SEND CHECK OR MONEY ORDER TO: 

The Barber Corporation 
P.O. Box 271A, Waynesville, Ohio 45068 513-897-2926 

Open Tuesday and Thursday Evenings Until 7:00 PM EST 
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SUPER SYNTHESIZED SCANNER SPECIALS 
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We now carry a complete stock of CB equipment available at discount prices. 
24 hour Mastercharge-BankAmericard order & information line 616-775-0881. 
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Fig. 1. Base station running manual patch. 
Keyword  "OVER" triggers switching 
between transmit and receive. 
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Fig. 2. Base station running manual-VOX 
patch. Telephone audio controls transmitter, 
sporadic noise causes false keying at "A" 
and hesitation causes premature dropout at 
"B. 

ATTACHED 

PATCH 
ATTACHMENT 

TRANSMIT 

RECEIVE 

RECEIVED RE;EiVED 

Fig. 3. Base station equipped with auto-
manual patch. Called party transmits two 
control tones — one to start the transmitter 
("1"), and another to stop transmitting 
("2"). 

P hone patches have been popular for 
many years, and the advent of repeater 

systems spawned a new age of phone-in-the-
car enthusiasts.  Many  VHF and UHF 
repeaters have automatic telephone patches, 
i.e., autopatches. The telephone service is an 
easily added system feature and renders 
hours of enjoyment and a potential for 
substantial public service. 
There are those among us who have 

become so fascinated with the autopatches 
that they are an end in themselves. That is, 
the underlying motivation for building a 
repeater is the promise of mobile telephone 
service. We all know about not being allowed 
to use these systems for commercial pur-
poses, but there are many non-commercial 
applications that are both fun and of signifi-
cant public service. Applications range from 
receiving shopping lists from home to 
reporting traffic mishaps, fallen power lines, 
etc. 
The conventional autopatches, so fre-

quently an integral part of repeaters, are 
characteristically half-duplex devices. This 
means you can either talk or listen, but not 
both at the same time. The common HF 
phone patches are typical of this mode of 
communication. For a full-duplex patch you 
would need to simultaneously receive and 
transmit. This would require the mobile 

Tom Yocom WAIRTD 
21 Bayberry Road 
Acton MA 01 720 

Phone Patching '76 
- - automatic single frequency patch 

transmitter and receiver to be operating at 
the same time. For most amateurs, this 
would pose significant technical problems, 
not the least of which would include an 
additional antenna or some type of diplexer 
to use a single mobile antenna. The tele-
phone company has already perfected this 
mode of operation. Of course, the full-
duplex approach uses two radio frequencies 
(one for transmit and one for receive) and 
provides "realistic" telephone service — you 
can do all the things characteristic of tele-
phone conversations — butt in, insert lots of 
"uh-huhs," etc! 
For casual amateur purposes, it may not 

be necessary or practical to worry about 
full-duplex service. But if half-duplex service 
is adequate, then why utilize two valuable 
radio channels? Why not use repeaters to 
extend the range of reliable communications 
and single frequency telephone systems to 
provide half-duplex telephone service? At 
least this is a nice technical thing to think 
about even if telephone-only systems might 
cause the FCC to experience a new set of 
amateur problems. After all, what is a fully 
automatic base station that renders tele-
phone service? It's certainly not a repeater 
for it doesn't repeat. It's not a remote base 
for it never functions as a base for the 
mobile user — or does it? Well, anyway, let's 
continue the technical considerations. 

Types of Single Frequency Phone Patch 
Systems 

Several types of single frequency phone 

patch systems can be considered and then 
discussed in turn: 
1. Manual phone patch 
2. Manual-VOX phone patch 
3. Automanual phone patch 
4. Autovox phone patch 
5. Time division phone patch 
The following discussion will demonstrate 

that all of these systems are practical and 
that the last three are capable of providing 
fully automatic (autopatch) service on a 
single radio channel. 

Manual Phone Patch 

A manual phone patch is typified by the 
many phone patches operated on the HF 
bands.  The  phone patch is manually 
attached to the telephone line by the base 
station operator and the transmitting and 
receiving periods are likewise controlled by 
the base station operator. Typically, the 
operator responds to the keyword "OVER" 
which causes him to reverse the transmit/ 
receive mode. If you've ever run such a 
patch for people not speaking your native 
language, you know the confusion that can 
result if you don't hear "OVER." The 
manual patch provides half-duplex service 
and uses only one radio frequency (assuming 
the two stations are "netted). Fig. 1 shows a 
typical activity sequence. 

Manual-VOX Phone Patch 
The manual-VOX phone patch is a rela-

tively simple extension of the manual patch. 
Again, the base station operator manually 
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attaches the phone patch to the telephone 
line. In this system, a VOX circuit detects 
the telephone party's speech and in turn, 
keys the transmitter. Again, the keyword 
"OVER" is sometimes valuable to enhance 
coordination between the telephone party 
and the distant radio user. At least in this 
system, the radio operator is not needed to 
accomplish the individual transmit/receive 
actions — a level of automation has been 
accomplished. This patch provides half-
duplex service and uses only one radio 
frequency. Fig. 2 shows a typical activity 
sequence. 

Automanual Phone Patch 

An automanual phone patch does not 
require a base station operator. The phone 
patch is attached to the telephone line upon 
receipt of a command from the radio user. 
The user simply transmits a special audio 
tone which is detected at the base station 
receiver. Once the patch is attached, the 
radio party transmits additional tones which 
are used to accomplish the number dialing 
(previously done by the base station oper-
ator). The base station control circuitry 
causes an identifying tone to be applied to 
the telephone line so that when the called 
party answers he can identify the fact that 
he is receiving a call from a radio user. This 
causes the called party (assuming he's been 
so instructed) to request use of the trans-
mitter by sending a control tone — e.g., 
Touchtone "1". He likewise marks the end 
of his transmit period with a control 
character — e.g., Touchtone "2". When the 
telephone call has been completed, the patch 
is disconnected from the telephone line in 
one of two ways: 
1. A circuit detecting the fact that the 

called party has placed his handset "on-
hook" generates a disconnect signal; or 
2. A control tone is sent by the radio 

user. 
This system is semiautomatic — the 

phone patch  is attached and released 
without a base station operator intervening. 
However, the switching between transmit 
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Fig. 4. Base station equipped with autovox 
patch. Note how first "What?" isn't trans-
mitted — VOX is inhibited when a carrier is 
present. 
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Fig. S. Time division patch. 

and receive is controlled by the telephone 
party — a less than ideal situation since 
many people called may not be trained or 

equipped to perform this function. If you 
intended to always call telephones manned 
by  appropriately  trained  people  and 
equipped for this type of operation, then 
this simple system would render a pseudo-
autopatch service in a reasonable way. It is 
automatic, half-duplex, and uses a single 
frequency. Fig. 3 shows a typical activity 
sequence. 

This system poses very interesting legal 
questions. The typically unlicensed tele-
phone party controls the transmitter via 
special actions — namely transmitting con-
trol tones. Think for a moment about a 
telephone handset equipped with a PTT 
button (such things exist). Now consider a 
"beeper" circuit that generates one audio 
signal when the button is depressed and 
another when the button is released. The 
called party now looks very similar to a 
normal radio operator. Who's really in 
control of the transmitter? At least at times 
it's probably the telephone party with the 
transceiver functioning as his remote base 
station! Other systems exhibit this same 
problem — the time division patch (to be 
described later) solves this problem. 

Autovox Phone Patch 

An autovox phone patch is the logical 
extension to the automanual phone patch. 
Again, control tones from the radio user are 
used to attach and release the phone patch. 
However, the periods of transmit and receive 
are basically controlled by the telephone 
party's speech. This system allows the radio 
party to render all of the significant control 
functions while enabling the called party to 
initiate the transmit and receive periods 
without  needing special equipment or 
instructions. This patch is fully automatic 

and renders half-duplex telephone service on 
a single frequency. Fig. 4 shows a typical 
activity sequence. 

Time Division Phone Patch 

The time division phone patch derives its 
name from the fact that the base station 
control logic divides the transmit time into 
periods of transmission and reception. 
During very brief receive periods that take 
place during interruptions to the normal 
transmit activity, the system receiver is able 
to detect the user's incident carrier and 
therefore cease transmitting and enter a 
prolonged receive period. This patch intro-
duces additional technical complexities to 
the base station (no changes to mobile users), 
but renders better service in that the radio 

TURN POWER SWITCH ON 

RELEASE PTT 
SUTTON  PRESS PTT SUTTON 

Fig. 6. Fundamental state diagram. 

TURN POWER 
SWITCH ON  PRESS PIT SWITCH 

TURN POWER 
SWI TCH OFF 

Fig. 7. Transceiver state diagram. 
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OPERATOR 
USER REQUESTS  ATTACHES  RADIO USER 

PATCH  PATCH  SAYS "OVER. 

!giiiiiT,TutAys  USER SAYS   CALLED ?ERR' 

COMPLETE' 

USER REQUESTS 
PATCH 

M:::.T°! "  !" 

STATE 

0 
1 

2 

A 

OPERATOR 
ATTACHES  TELEPHONE PARTY 
PATCH  SPEAKS 

USER SAYS 
'PATCH 
COMPLETE' 

HANGUP 

TELEPHONE PARTY 
QUIET 

SIGNIFICANCE 

Idle 

Patch attached, base station 
receiving 
Patch attached, base station 
transmitting 

Fig. 8. User attaches patch via *, releases via 
#, auto-release via called party hanging up. 
Digit "1" means start transmitting and digit 
"2" means start receiving. 

user is in full control of the system (unlike 
any of the other systems wherein the user is 
at the mercy of the base station operator, a 
telephone user, or a VOX circuit). The time 
division phone patch is fully automatic, 
renders half-duplex telephone service, and 
uses a single frequency while enabling total 
radio party control. Fig. 5 shows a typical 
activity sequence. 

Practical Considerations 

Each of these systems has its strong and 
weak points — some require a base station 
operator, some do not, some require sophis-
ticated control logic and some do not. You 
can't have your cake and eat it too! How-
ever, all of these systems will work. Most of 

CONDO 

VOICE 
PRESENT 

STATE  SIGNIFICANCE 

0  Idle 
1  Attach patch, key transmitter 

to broadcast dial tone 
2  Receiving dialing information 
3  VOX mode of transmitter 

control 
4  Key transmitter and broadcast 

telephone party's voice 
5  Inhibit transmitter and stay in 

receive mode 

Fig. 9(a). Simple autovox system. 

us are quite familiar with the first two 
systems having either built patches, used 
patches, or been served by patches. The 
others are less well known. The automanual 
patch, while relatively simple, has extremely 
limited usefulness, and so it's not very 
interesting for general application. The 
autovox patch and time division patch are 
quite workable and worthy of further study. 

State Diagrams 

State diagrams are a popular graphic 
convention used in the fields of electrical 
engineering and computer language pro-
cessing. State diagrams are a helpful aid to 
understanding complex event sequences. 
Following a brief description of state 
diagrams, each of the patch systems will 
be described  and discussed using this 
graphic convention. It is then possible to 
build appropriate control circuits to in effect 
"implement" the state diagrams. 
The idea of a "state" needs to be under-

stood before continuing. A state is represen-
tative  of a particular condition.  For 
example, a 2 digit binary counter has four 
states — 00, 01, 10, 11. The counter can be 
in any one of these "states"; i.e., the 
counter's "condition" is that it contains 00, 
01, 10 or 11 as the count. A state diagram 
consists of a series of circles containing 
numbers indicative of a particular state. The 
circles are connected by lines showing what 
stimulus causes a transition from one state 
to another state. Fig. 6 shows a simple state 
diagram that describes the operation of a 

5 SECONDS 

OICE 
PRESENT 

10 SECONDS 

CARRIER  50CHnS 

STATE  SIGNIFICANCE 

0  Idle 
1  Attach patch, key transmitter 

to broadcast dial tone 
2  Receive dialing instructions 
3  VOX mode of transmitter control 
4  Key transmitter and broadcast 

telephone party's voice 
5  Generate "beep" to inform user 

of control period 
6  Receive period to allow user to 

"grab" control 
7  Inhibit transmitter and stay in 

receive mode 

typical mobile transceiver. 
The system has three states — named 

state 0, state 1 and state 2. State 0 is 
characterized by no activity, state 1 is the 
receive state, and state 2 is the transmit 
state. Note that the state diagram shows 
what happens to the system as a function of 
various actions. Note that the amount of 
detail shown is a function of the clarity you 
wish to show. Fig. 7 shows a further 
enhancement of the transceiver state dia-
gram. Note how this completely describes 
the system — there are four states — 0 
through 3. There are two primary controls: 
the power switch and the PTT button. Both 
of these switches have two positions — ON 
and OFF. A truth table shows these combin-
ations: 

STATE  PTT  POWER 

0  0  0 
1  0  1 
2  1  1 
3  1  0 

0 means switch "off" 
1 means switch "on" 

Specific State Diagrams and System Descrip-
tions 

Figs. 8(a), 8(b) and 8(c) show state 
diagrams for the first three phone patch 
systems discussed. Figs. 9(a) through 9(c) 
show state diagrams for an autovox patch. 
Fig. 9(a) describes a very simple autovox 
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STATE  SIGNIFICANCE 

0  Idle 
1  Attach patch 
2  Key transmitter to broadcast 

dial tone 
3  Accept dialing information 
4  Accept non-toll number 
5  VOX mode of transmitter control 
6  Key transmitter and broadcast 

telephone party's voice 
7  Broadcast "beep" tone 
8  Receive period to allow user 

to "grab" control 
9  Inhibit transmitter and remain 

in receive mode 
10  Initiate concluding identification 

sequence 
11  System deactivated 

Fig. 9(b). Improved autovox system.  Fig. 9(c). A practical autovox system. 
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STATE 
0 
1 
2 

3 

SIGNIFICANCE 
Idle 
Attach patch, key transmitter 
Inhibit transmitter, stay in 
receive mode 
Inhibit transmitter, activate 
receiver 

Fig.  10(a). Simple time division patch 
system. 

One sample  Length of 
taken every:  sample (ms) 

1 sec  50 

2 sec  50 
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1 sec  75 

2 sec  75 

1 sec  58 
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1 sec  42 

2 sec  42 

3 sec  42 

3 sec  100 

5 sec  150 

5 sec  42 

.5 sec  42 

SWI 

I MINUTE 
TIME OUT 

#,SW2 

information — either via a rotary dial or 
Touchtone pad. The user marks the end of 
the dialing activity by sending a *. State 3 is 
a general receive state. If the user transmits a 
signal, the control logic goes to state 5 where 
voice on the phone line is ignored (the radio 
user has control). If voice is detected during 
state 3, then state 4 is entered and the 
transmitter is keyed to broadcast the tele-
phone party's voice. When there is no more 
voice present, state 3 is reentered. The 
patch is disconnected when a # is received in 
state 5 — user is in control and transmits a #. 
Note that the user cannot get control when 
the system is in state 4. The base station 
transceiver is not receiving! Several improve-
ments can be made to this system. 
Fig. 9(b) describes a better autovox patch 

system. In this system, three additional 

QUALITY 
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Unnoticeable  Transmitted 

95 
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X  95 
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X  88.4 

X  95.8 

X  97.9 

X  98.6 

96.7 

97 

X  99 

X  91.6 

Fig. 10(b). 

Fig. 10(c). A practical time division patch 
system. 

patch system. A user transmits a "*" to 
activate the system. The system immediately 
responds by attaching the patch and keying 
the transmitter to broadcast the dial tone. A 
normal VOX circuit would continue to key 
the transmitter due to the presence of the 
dial tone. The control logic includes a five 
second timeout to keep this from happening. 
State 2 is a receive only state and during this 
period the user transmits number dialing 

states have been added to allow the mobile 
an opportunity to gain periodic control. 
If voice persists for 10 seconds (system 

stays in state 4 for 10 seconds), then state 5 
is entered. State 5 causes the transmitter to 
be turned on and an "alerting audio tone" is 
applied to the transmitter's input. After 500 
ms of this tone, state 6 is entered for a 
maximum of 1 second. If the mobile user 
keys his transmitter, the resulting carrier will 
cause state 7 to be entered wherein the user 
can talk to the telephone party and/or 
transmit a control character such as # to 
disconnect the patch. This type of control 
logic enables the system to accommodate 
situations such as an over-sensitive VOX 
circuit, a long-winded telephone party, or a 
call to a telephone located in a very noisy 
area. The voice and carrier signals are 
mutually exclusive in that the presence of a 
radio signal causes the voice signal to be 
ignored and a voice signal causes a radio 
signal to be ignored — in fact "missed" since 

the transmitter is then on and the receiver is 
then off. 
Additional improvements can be made 

through the addition of timers and escape 
paths. Fig. 9(c) shows the state diagram of a 
good, workable autovox patch system. (This 
logic has been fully implemented using T2L 
logic to control a 2 meter autovox system.) 
Several significant features have been added 
to the system shown in Fig. 9(b). A minor 
improvement consists of introducing a state 
to keep the autopatch system from QRMing 
the user at start-up time (state 2 is not 
entered until the carrier that presented the * 
has ceased). States are also included to 
"block" toll calls. When the dialing state is 
entered (state 3), an initial 0 or 1 will abort 
the control sequence. Note also that the 
system only provides 10 seconds for the first 
valid digit. The user may also deliberately 
abort the control sequence by sending a #. It 
is thus possible to "test" the system by 
transmitting a * and then a #. Receipt of a 
valid first digit (2, 3, 4, 5, 6, 7, 8 or 9) 
causes state 4 to be entered. In this state the 
additional digits composing the telephone 
number are "dialed." If an error is made, a # 
may be used to exit the control sequence. If 
the user is too slow, or if his signal fades out, 
a 10 second timer aborts the control 
sequence. The end of dialing information is 
indicated by the user transmitting a * which 
moves control to state 5. States 5, 6, 7, 8 
and 9 function the same as states 3, 4, 5, 6 
and 7 in Fig. 9(b). State 10 is added to serve 
as a terminal state which initiates an identifi-
cation sequence. In fact, in the actual 
implementation, an identification sequence 
was initiated upon entry into state 3, at 
periodic intervals during use, and upon entry 
into state 10. State 11 can be entered by 
sending a "D" to "kill" the system — 
theoretically "pulling the plug." The 1 
minute timer associated with state 5 causes 
the system to abort if there is no activity for 
a period of 1 minute — no activity being no 
signal received and no voice on the tele-
phone line. In addition, a call length timer is 
associated with the system being in any state 
other than state 0; to allow for longer 
telephone calls, the user can reset this timer 
by sending a "D" character. 
There are two significant weaknesses in 

the autovox patch system. First, the radio 
user can only grab control in particular 
states — 5 and 8 in Fig. 9(c). This limits the 
user's ability to inhibit a runaway system or 
censor an over-excited telephone user. The 
second weakness is in the use of a VOX 
circuit. Reliable VOX circuits are a rarity 
unless they become rather sophisticated elec-
tronically. On the other hand, the system is 
fully automatic, uses only a single fre-
quency, and provides reliable service when 
properly adjusted. 
Fig.  10(a) describes a simple time 

division patch system. While the state 
diagram is simple, the system is quite 
impressive in terms of its operational charac-
teristics. Upon receipt of the access control 
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character, a *, the system attaches the patch. 
The transmitter is keyed whenever the 
system is in state 1. For the sake of 
simplifying the discussion, assume for the 
moment that a carrier is not received. In this 
situation, state 3 is entered after the system 
has been in state 1 for 990 ms. State 3 is left 
after 10 ms. The system thus cycles between 
states 1 and 3 — staying in state 1 most of 
the time — in fact 99% of the time. (Note: 
Time is divided between transmitting and 
receiving — thus the term time division.) In 
state 1, the patch is attached and the 
transmitter is keyed; in state 3 the receiver is 
on and the transmitter is off. Consequently 
99% of the telephone party's audio signal 
will be transmitted. Now, consider the effect 
of an incident carrier. If a signal is detected 
during the 10 ms time period that the 
receiver is active (via state 3), then state 2 is 
entered and the receiver remains activated 
(and the transmitter disabled) until the 
incident signal ceases, thereby causing state 1 
to be entered. Since the receive state is 
entered approximately once every second, 
the average time needed for the system to 
detect a mobile user's signal is 'h second. 
From the user's point of view, this means 
that when he starts to transmit, his voice will 
be heard on the phone line within a maxi-
mum of 1 second — Y2 second on the 
average. Actually, his signal will be detected 
within 0 to 990 ms; sometimes it will be 

detected immediately,  other times not 
nearly so quickly. 
The radio user will not receive all of the 

telephone audio — only 99% of it. Careful 
studies have been made to determine the 
effect of "missing audio" on the listener's 
ability to understand the information being 
transmitted.  There  are  three principle 
factors: 
1. How often the signal is interrupted; 
2. How long the interruption lasts; 
3. What replaces the missing signal. 
Fig. 10(b) summarizes the author's sub-

jective evaluation of an experiment per-
formed by Chuck Fenwick WOFTM. The 
interruption rate and interrupt duration 
were varied while the same speaker read the 
same text at the same rate. The missing 
sections were replaced with silence. 
In an operational time division autopatch 

system, the missing information would 
probably not be replaced with a zero signal. 
If VHF-FM is used, the lack of a signal 
produces a hissing sound; if AM is used, the 
lack of a signal is generally quiet, but 
certainly not totally quiet; other modes 
would have other characteristics. 
Several practical considerations must be 

made in a time division patch system. The 
frequency of entering the receive state and 
the duration within the receive state must be 
carefully chosen. Ideally, you want to enter 
the receive state frequently and stay as short 
a time as possible. Entering frequently 
enables the user to gain access quickly; 
staying a short time minimizes the loss of 
information transmitted from the phone line 
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Fig. 11. Control logic. 

due to the deactivated transmitter. A prac-
tical limit results from the inability to stop 
transmitting instantly and start receiving 
instantly. Even if this were possible, the 
speed of the carrier detection circuit must be 
considered. The operation is smooth when 
the frequency of interruption is a second or 
less and the duration is limited to a few 
milliseconds. 
Fig. 10(c) describes a practical time 

division patch system which I have built and 
operated. The patch is activated by the * 
character or a depression of switch SW1. The 
system is deactivated by the #, or a 1 minute 
timeout (no carrier for 1 minute), or a 
depression of switch SW2. 

An Operational Autovox System on 2 Meter 
FM 
The autovox system described in Fig. 9(c) 

was implemented on a series of circuit cards 
using surplus T2 L logic components. One 
significant comment can be made about the 
implementation: It could have been better! 
The initial temptation is to view each state 
on the state diagram as a memory element — 
i.e., a flip flop. This approach results in 12 
flip flops — one for each of the states 0-11. 
However, each flip flop has two states — 
either set or reset. If there are twelve flip 
flops, each of which can have two states, the 
system can theoretically assume any one of 
212 states! (Two flip flops can assume four 
states — 00, 01, 10 and 11, three flip flops 
can assume eight states, and twelve flip flops 
can assume 4096 states!) But, out of these, 

only twelve states are valid. A better imple-
mentation can be made by using a four-bit 
counter which can assume 16 states — 0 
through 15. The logic that one builds then in 
effect says, "If the counter's value is V and 
action A occurs, then set the counter to M." 
Simple logic can detect the illegal states 
(entered perhaps via a noise pulse) and cause 
the counter to be set to some specific value. 
The counter's value is then indicative of the 
system's state. The counter is set to a 
particular value (system state) in response to 
detecting particular conditions in conjunc-
tion with a specific counter value. Fig. 12 
shows in a general block diagram manner 
how logic for Fig. 9(a) would be imple-
mented. Figs. 13(a) and 13(b) illustrate two 
approaches to implementing the set logic 
and state counter (actually a register). Fig. 
13(b) is preferred since it isolates the setting 
logic from the state register itself. The 
practical implementation did not follow 
these guidelines but was a piecemeal project 
built up as a series of small logic modules. 
The actual logic details are not all that 
important, providing that the state diagram 
is faithfully implemented in the hardware. 
A system diagram is shown in Fig. 14 to 

illustrate the component parts of the system 
— above and beyond the control logic. 
While the heart of the system is the 

control logic, the most sensitive component 
is the VOX unit. The VOX unit employed 
was an adaptation of the solid state unit 
appearing in the 1972 edition of the ARRL 
Handbook. Minor modifications were made 
in the anti-VOX circuit to adapt its opera-
tion to this application. 
The most difficult problem that had to be 

overcome was false tripping of the VOX 
circuit each time the transceiver (a Motorola 
W43GGV)  switched  from  transmit  to 
receive. The problem caused cycling — the 
unit would switch from transmit to receive 
to transmit to receive, etc. The problem was 
traced to the fact that dc microphone bias 
was being switched on and off. Removing 
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Fig. 12. Block diagram of recommended 
auto VOX system logic. 
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Figs. 13(a) and 13(b) illustrate two ways to implement the set logic and state counter. 

the bias circuit, intended for carbon micro-
phones, cured the problem. 

The VOX circuit should have fast attack 
and slow release to be most effective. 
Employing some agc ahead of the VOX unit 
can be helpful in accommodating various 
speaking levels and telephone circuit condi-
tions. The most serious operational charac-
teristic occurs when the telephone party 
responds to questions too quickly, resulting 
in a missed or partial transmission — the 
result of the VOX attack time and trans-
mitter keying time. The same problem 
occurs on conventional two frequency auto-
patch systems as well when the telephone 
party responds before the mobile user has 
had time to switch from transmit to receive. 
The autovox patch is easy to use and can 

render service if a good VOX circuit is 
employed. The system's primary weaknesses 
include the variability inherent to VOX 
circuits and the fact that the mobile user 
doesn't have absolute control of the system 
(he must wait to grab control). 

An Operational Time Division Autopatch on 
27 MHz AM 

To help in the investigation of a time 
division autopatch, the control logic shown 
in Fig. 11 was constructed using T2L com-
ponents derived from discarded computer 
circuit boards. Flip flop XA9 is the mode 
control flip flop and is representative of 
state 1. This flip flop is set either by a 
push-button switch, SW1, or upon receipt of 
the * character (tone detector outputs H3 
and L1); it is reset by a push-button switch, 
SW2, upon expiration (momentary logic 0) 
of the 1 minute timer, or upon receipt of the 
# character (tone detector outputs H1 and 
L1). 
The sampling process, i.e., looking for an 

incident signal, is accomplished by use of a 
2-bit binary counter. The sampling process is 
actually sub-divided into four periods. Fig. 
15 shows the actual sampling process. A 

unijunction timer is used to determine how 
frequently this process is performed — in the 
experimental system, several time periods 
were switch selectable between approxi-
mately two times per second and once every 
five seconds (the basic timer circuit is shown 
in Fig. 16). The rate at which the 2-bit 
counter was cycled was controlled by a 
separate UJT clock circuit controlled by a 
variable resistor to provide widely variable 
sample durations. Fig. 11 shows the fre-
quency control timer as T1 and the sample 
clock as 12. The flip flop composed of gates 
XA13-3 and XA13-4 is representative of 
state 3. The flip flop composed of gates 
XA15-3 and XA15-4 is representative of 
state 2. Gates XA12-1 and XA12-2 decode 
the counter to determine when the receiver 
should be enabled. Gate XA12-2 decodes the 
second "receiver-on" period and thus gen-
erates the "SAMPLE" signal as well. 
Gate XA11-1 produces an enable for the 

receiver under four conditions: 
1. Sample period 1 or 2; 
2. Carrier present on input; 
3. Patch off; 
4. Local mode and PTT button not 

pressed (gates XA10-2 and XA10-3). 
Gate XA15-2 causes the flip flop com-

posed of gates XA15-3 and XA15-4 to be set 
when a carrier is detected during the sample 
period. Gates XA11-2 and XA14-2 compose 
the transmitter keying logic — providing an 
enable under two conditions: 
1. Local mode and PTT button pressed; 
2. No sampling in progress and no 

incident carrier. 
This logic was interfaced with modified 

Radio Shack Model TRC-4 100 mW CB 
transceivers that were interconnected with a 
simple phone patch. Reliable operation was 
obtained while wandering around the house 
carrying an unmodified TRC-4. For sim-
plicity, one transceiver was used as the 
receiver and the other one, with PTT button 
wedged "on", was used as the transmitter. 

Lots of experimental work was done to get 
reasonable response times. The transmitter 
was not modified — simply keyed on and off 
with a transistor switch in the power lead. 
The receiver required modification in the agc 
circuit to speed it up. Because of capacitor 
charge conditions, the receiver came on most 
insensitive and gradually increased its sensi-
tivity. A transistor switch was added to 
remove the capacitor until a signal was 
detected and then replace it to control the 
amplification process and reduce distortion. 
A carrier detector was added to produce a dc 
voltage when a signal was detected. This 
signal was in turn amplified by op amps, 
passed through a Schmitt trigger, then to a 

monostable,  for delayed dropout. The 
output of the monostable was the signal 
named CARRIER appearing in Fig. 11. This 
simple account over-simplifies the matter 
somewhat because receiver sensitivity was 
still somewhat deficient. This may have 
resulted from transmitter turn-off problems. 
Having no equipment other than a VOM, it 
was difficult to really study what was 
happening. Adequate equipment and a 
better electronic engineer could have no 
doubt worked wonders! But, the circuit did 
work — so well, in fact that on several 
occasions, I talked with my father over long 
distance circuits and he was totally unaware 
of the radio system's operation. 
The radio party hears a "tick" each time 

the base station ceases transmission to look 
for a carrier; the telephone party hears only 
the received audio since audio gating is 
enabled only when a signal is present. 
Just for the sake of proving it could be 

done, the control unit was connected to a 
stock Motorola W43GGV tube-type trans-
ceiver. By making the sample period very 
long, even a unit with PTT relays worked 
acceptably. While this is certainly not recom-
mended, it would be interesting to attach a 
fully solid state unit employing solid state 
antenna and power switching (such as the 
Varitronics IC-2F). A suitably designed 
transceiver could no doubt vastly improve 
overall  system performance  by rapidly 
getting the transmitter squelched and the 

AUDIO IN TRANSCEIVER W43GGV AUDIO V T 

CARRIER PTT 

CONTROL LOGIC 

IANTIVOX 
VOX UNIT 

TOUCH-TONE DECODERS 
VOICE 

PHONE PATCH (HYBRID/ 
I TELEPHONE LINE  

Fig. 14. Component parts of a practical 
auto vox system. 
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TRANSMITTER  ON 

OFF 

RECEIVER  ON 

OFF   

CHECK FOR CARRIER  YES 

NO 
0  I  2  3 , 

SAMPLE PERIOD 
COUNTER VALUE  ACTION 

0  Transmitter off 
1  Receiver on 

2  Check for carrier 
3  Receiver off 

Fig. 15. Detailed carrier sampling process. 

receiver up to maximum sensitivity. 
The time division autopatch has many 

significant positive characteristics: 
1. It is fully automatic; 
2. Control is in the hands of the radio 

party; 
3. It uses a single frequency; 
4. It uses a single antenna with no need 

for a diplexer; 
5. It requires no special phone line 

quality or telephone party conduct. 
It also exhibits one significant negative 
characteristic — the base station must be 

LOGIC $ • iNNIERT 

LOGIC 0 • RUN 

INPUT 

TIMER 

.10 

NORMALI Y LOGIC I 
MOMENTARY LOGIC 0 
AT END OF TIME PERIOD 

Fig. 16. Basic timer circuit. 

able to switch from transmit to receive very 
quickly. 

Conclusions 
All of this thinking and work with single 

frequency autopatches came about because 
one Florida amateur, after reviewing my 
repeater system equipped with an autopatch, 
said to me, "It's too bad you can't build a 
single frequency autopatch." To Hank Bach, 
I say "Thank You." The thinking and 
researching have been rewarding. Maybe one 
of these autopatches, perhaps the time 
division autopatch, will be just what is 
needed to provide reliable half-duplex tele-
phone service on a single frequency to 
thousands of mobiles already equipped with 
various types of standard transceivers. 

Legality Considerations 
The FCC's revised repeater rules are 

known to us all. This experimental system 
was designed to be fully automatic and 
reliable so that the need for a base station 
operator could be totally eliminated, while 
at the same time it halved the amount of fre-
quency spectrum used (compared to conven-
tional autopatch systems). The FCC has 
taken a dim view of "telephone only" 
repeaters, yet many repeaters exist mainly to 
support everyday telephone communica-
tions. So far as I know, a system such as the 
automatic VOX patch might be legal for the 
land mobile service although not for the 
amateur service. My interest has been in 
advancing the technology — not quibbling 
over rules and regulations. My goal has been 
met — it would, however, be enjoyable and 
encouraging to learn that the operation of 
such a telephone system for strictly non-
commercial purposes and emergency com-
munications was in fact permissible. There 
are many times each week that I would like 
to make a personal phone call to check on 
the family "milk" needs, and at the same 
time prove that the system is ready to render 
valuable community service in the event of 
an emergency. We can only hope that the 
FCC will recognize the merits of systems 
such as this one. Can you imagine the 
potential impact of a national single fre-
quency autopatch system? In the meantime, 
10-4 y 'all! • 

W6YGN 
HANK HENNES 

Smitty's Radio 221 E. Newburgh Ave. 
Azusa, California 91702 Phone: 213-334-9817 

ALL AMATEUR RADIOS -MARINE AND STEREOS 

AUTHORIZED YAESU DEALER 

LICENSED TECH. ON HAND 
FOR ALL WARRANTY WORK 

W6YGN — HANK CALL FOR FREE BOOK AND PRICE LIST OR WRITE. 
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EDITORIAL BY WAYNE GREEN 

from page 24 

Considering how things are going, it 

would seem prudent for all of us not 

yet active on CB to start looking 

around for a rig. We'll not only get the 
smokey  clues  which  CBers  are 
enjoying, but also get to meet some 

nice  people  who  are  solid gold 
prospects for ham licenses. You'll also 

find a lot more traffic information 
available to you while driving than 
you get through the local repeater ... 

CBers outnumber the hams about 100 
to 1 these days. 

Remember back, you older timers, 

to when CB was first introduced. At 
that time a lot of us thought that this 

would be a great start for getting 

people interested in ham radio. The 

illegal type of operation, which the 
old rules promoted, made the 11m 
band a playground for the type of 

people we didn't need ... and which 
would never be much interested in 
amateur radio where they would have 

to actually work to get a license. The 

present CB gang has engulfed the old 
high power bad language creeps and 

are, for the most part, quite decent 
people. Now, as the FCC manages to 

get licenses into CB hands, you even 

hear actual call letters beginning to 
replace handles! 

We don't have to try to lick 'em 
just join 'em and sneakily winnow out 
the best of the CBers and get them 
into our ham classes. It will be a 
painless ... fun ... missionary job. 
Yes, I know ... I can hear the old 

curmudgeons now ... 73 Magazine 

. .. the amateur radio and CB maga-
zine. Go soak your heads ... right 

after listening to CB 1976 and finding 

out what it is really like. My apologies 
if you find CB to be rotten ... it isn't 
most places, but there are exceptions. 

NEW 220 MHz CB BAND? 

Despite the ads by NR I in OST and 

HR for their new 220 MHz CB synthe-
sized rig, the FCC assures me that 
plans for this ham band to go CB are 

dead. Several readers wrote me about 
this obviously deceptive advertising, 
wondering how these magazines could 
run such an ad. Beats me! 

While most of my past prejudices 
against CB have been overcome by 
recent  developments,  I'm not yet 

ready to cope with CBers on 220 MHz 

who are convinced that their NR I 500 
channel digitally synthesized rig is 
perfectly legal. 
We, as amateurs, do have to come 

to grips with CB as it is today. We 
need to understand what it is and how 
we can best relate with this. Letters 

are pouring in from all over the 
country telling me that ham clubs are 

having more and more success in 

converting the more intelligent and 

decent  CBers  into  licensed hams. 
Bravo. 

We also need to be wary. The 
renegade element which has moved 

above the 23 channels gets a wild hair 

every now and then and ventures 
above 28 MHz. This sort of trip 
should be stopped with every tool at 

your disposal. It will be a lot easier to 

stop now than when the sunspots start 
perking again and all sorts of rare DX 
become available. 

One of the last things we need is an 
open invitation for CBers to jump 
unlicensed into a ham band. Hope-

fully OST and HR will correct the 
idea that there now is a 220 MHz CB 

band ... and perhaps take a firmer 
stand with advertisers who try to run 
deceptive ads. 

My thanks to the many readers who 
dropped notes to the offending maga-
zines ... WB2LEI, K7DBU, etc. 

BOOK MAGIC 

Have you ever started to get into 

some new phase of amateur radio, 
only to find that getting the informa-
tion you want is a bear? You look 

through your back issues and find 
some  info,  but  key  articles are 
missing, and you end up spending 

enormous amounts of time trying to 

get what you need ... and kicking 
yourself for not being more careful of 
those back issues. 

One obvious solution to this misery 
is to go out and buy a book or two on 

said new interest so you'll have every• 
thing in one place. This is okay if you 
are into RTTY or SSTV, but a lot of 

other phases of amateur radio are not 

covered adequately by books ... as 
yet. We're working on this problem at 
73, but we need help. 

Publishing specialized books for 
amateur radio is not one of the all 

time  lucrative  efforts  ...  which 
explains why there are not all that 
many books available. Yet, for the 

amateur who can write ... and has a 

field of expertise ... there is inter-
esting spare time money to be made. 

If you are into any amateur specialty 
. ..  say  certificate  hunting,  for 

example ... you could work this into 

one or two thousand extra dollars by 

contacting me and proposing a book 
on the subject. 
The book series we are working on 

will all be around 100 pages of 8%," x 

11" and sell for S1.95 through the 

stores. A good book will sell at least 
10,000 copies, with some going up to 

over 50,000 ... though that is un-
usual.  While  most  publishers pay 

royalties on the order of 5%, we will 
be paying 15% ... since we don't 
want to disturb our long-standing non-

profit way of life ... ARRL is not the 

only outfit that can lose money year 

after year and grow nicely in the 
process. That means there would be a 
royalty of about 19.5e on each copy 
(wholesale price would be S1.30) ... 
or about S1950 on 10,000 copies. It 
isn't a lot these days, but a little bit 
here and a little there ... right? 

If you can't think of any books to 
write, it is because you have been 
riding on the coattails of others. 

Books would be welcome on things 
like 160 meters, 75 DXing, contests, 

traffic nets, low noise circuit design, 
circuits of commercial amateur rigs 

(royalties  on  non-expert  material 
have to be negotiated), buyer's guide 

to ham gear available, buyer's guide to 
microcomputer  equipment  and 
peripherals, updated index to surplus 

conversion articles, microwave equip. 

ment, getting on 450 MHz, ATV, 

FAX, intro to microcomputers, intro 
to common programming languages, 
mobile handbook,  introduction to 
amateur radio, license manual, how to 

become  a radio  amateur,  under-

standing amateur radio, radio funda-
mentals, amateur operating manual, 
learning the code, VHF manual, CB 

equipment guide, getting the most out 
of CB, things like that. 

If you like the idea of some extra 
money and think you can turn out a 

good and interesting book, make an 
outline and send it in for an okay. 

Proven authors will get preference, of 
course ... but this is an opportunity 
to get your feet wet ... if you can 
hack it. 

CASH BONANZA 

Every now and then I get a letter 
from some reader sniveling about not 

being able to afford this or that piece 

of ham gear. The sniveling is getting 
even worse with the cost of computer 
systems running around S2000. My 

answer is simple ... you have plenty 
of good training to make a lot of 

money in your spare time, so why sit 

around writing complaining letters to 
me when you could be out there 
raking it in? 

The CB explosion is a case in point. 
It is getting tougher and tougher to 

make a buck selling CB equipment ... 
you're in competition with discount 
stores and truck stops ... outfits with 
relatively low overhead and enormous 

buying power. But remember that 

these days the big money is in service, 

not in selling ... and service is one 
thing that CBers need ... desperately. 

You could set yourself up installing 

and servicing CB rigs and do very well 
in many areas. It is a business you 
could get started in your evenings and 
weekends. You'll be able to work in a 

good deal of accessory sales as part of 
your business, too ... for most CBers 
will be willing to pay quite a bit to get 

rid of all that car noise ... and you 

should be able to sell car security 
systems like crazy. 

How do you get customers? Over 
the CB channels ... with business 
cards at all sales outlets (offer a little 

kickback to the salesman if you get 
the installation job ... make that a 

"commission")  .. ads in the news-
paper ... etc. 

Speaking of car noise, I'm still 

hoping that somewhere out there at 

least one 73 reader has discovered 

how to quiet the deafening noise in a 
Datsun! Please give me a hint. My 

280Z has to be heard to be believed 
and the local dealer says nothing can 
be done. 

EDITOR NEEDED 

73 has an urgent need for a ham in 
the editorial department. A back-

ground in both the technical and 
operating ends of the hobby will be 

advantageous ... as will the ability to 

read and write. Fun job ... fantastic 
area for living ... reasonable pay ... 

lots of hamming ... excellent oppor-
tunity. 

BYTE TROPHY 

The Southern California Computer 
Society awarded a beautiful trophy 
cup to Byte Magazine. Here is Wayne 
Green, the originator of the idea for 
the magazine and the publisher who 

got Byte started, admiring the trophy. 
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visiting 
from page 9 

be my guest 
views fro m around the world 

of  the  mode  or special  interest 

directly involved. I suspect that it is 

reasonable to say that those involved 
in a given mode are the closest we will 

have to experts in that mode, and 
therefore they should be the people to 

work out solutions, unless a specific 

problem arises between adjacent users 
of two or more different modes. Even 

then, it should only be those involved 
who work toward a solution. How-

ever, all  findings on any problem 
should be disseminated to all represen-

tatives of all groups, so that meaning-

ful dialogue between various special 
interest groups can be developed. 

Another important input at this 
level would be that of our inter-

national neighboring nations: Mexico 

to the south and Canada to the north. 
Let's face the fact that transmitted rf 

energy rarely if ever observes inter-
national, or even state, boundaries. 

Since rf originating in our country 
a'fects them, and vice versa, we must 

de relop the same lines of interaction 
and intercommunication with them in 
order to protect their rights and, in 

the end, thereby protect our own. 
Then too, we may very well gain from 
their technology — and that never 

hurts anyone. Most of all, we gain a 
good deal of international fellowship 
and good will by extending the hand 
of friendship to our neighbors, and 

this fellowship can only benefit us at 
the '79 WARC in Geneva. The friends 

1.we make now will be of definite 
Denefit then, and in times to come 
thereafter 

By this time I hope you have noted 
that  the  arrows  connecting  the 
different tiers and organizations in the 
diagram are all two way. I feel that 

this is extremely important in that all 

communication and interaction must 
be two way; all must work for each 
other and information disseminated at 
any level must be made available to all 
interested. The same holds true for all 
areas of the country, in that east can 

learn from west, north from south, 
neighbor nation from neighbor nation, 

etc. We must pool what we have 

already learned and what we will learn 
in the future so as to avoid repeating 
costly mistakes — the kind that make 
enemies out of amateurs who  in 
reality should all be friends working 
arm in arm toward one specific goal: 

the future survival and growth of the 

amateur radio community worldwide. 

On each level we must break down the 
walls that now divide us, such as 
things like "license class bigotry," 

wherein amateurs of one license class 
profess superiority over others simply 

because they have passed a harder 
test. Or the walls of isolationism 

between amateurs due to the speciali-
zation of the mode in which they 
operate. I have always believed that 

it's not the license class you hold or 

what you are a specialist in that 
counts, but rather what you as an 

individual do with these assets and 

how you use them to benefit the 
entire amateur community. Though 

some may not like the realization, the 

times have changed swiftly for us and 
are everchanging. Unless he or she 
wakes up soon, the isolationist and 
the bigot will very soon be left out in 

the cold with no home and, even 
worse, no one to QS0 with. It is for 

this reason that every special interest 
group must be represented, from the 

local council and/or workshop level to 

the statewide level. Now, where to 
from here? 

Logically, one would think that 

from here we should go national and, 

while I agree, there are too many 
pitfalls. While on a local level it is 
fairly easy to hold meetings, as you 

progress  up  the  scale  distances 

between given points becomes a sig-
nificant factor in both time and cost. 
On a statewide level things would still 

be quite tolerable, in that such state-
wide meetings could be held in con-
junction with a major amateur radio 

convention. While admittedly it's an 
assumption on my part, I really feel 
that the kind of person who is politi-

cally motivated enough to garner elec-
tion from his particular local council 

is the same amateur who rarely if ever 

misses a major amateur get-together 
such as a Division Convention or other 

major  area  happening.  Therefore, 

scheduling meetings of a statewide 

organization to coincide with a major 
event such as a Division Convention 
would probably attract the necessary 

attendance. 

When you speak of a national get-
together perhaps twice yearly or even 

quarterly, you speak of big travel and 
time expense. This was brought home 

graphically to me just yesterday, when 
I learned that a trip Sharon and I are 

planning to New York later this spring 

will cost almost $700 for two round 
trip (coach) airline tickets. No one 

amateur or group of amateurs could 

be expected to cough up perhaps two 

grand  per  head  per  year  travel 

expenses. Even if a group did, could 

you see trying to accomplish anything 
of value with 100 delegates, plus who 

knows how many advisors to each 

(figuring two delegates per state plus 
one alternate), crammed into one 

room in Newington? Why Newington? 
Well, aside from the AR R L, I know of 

no other organization  capable of 
undertaking as large a job as this. 

Therefore, some semblance of order 

must be achieved before chaos is 
permitted to develop. Here enters the 

areawide or regionwide council. Let's 

say that four such councils were estab-
lished along time zone or other boun-

dary lines, and that quarterly or semi-
annual meetings for these councils 

were  established.  Now  you  have 

quartered  the numbers of people 

attending and minimized as much as 
possible the travel necessary — and 

thereby the associated costs. To areas 

such as Hawaii, Alaska and Puerto 
Rico, this would be a definite expense 
benefit. 

This level would have two prime 

purposes aside from the aforemen-

tioned. First, it would act to develop 
lines of communication between its 

three peer organizations — to collect 
and disseminate information, and to 

solve  problems between  statewide 
organizations. It would not involve 

itself in local procedures and policies, 
as these would be left to the local and 
state bodies. In fact, its main purpose 

other than those already stated would 

be to act as a clearinghouse for 
information that would be presented 

from a given area to the heart of the 

entire body: the National VHF/UHF 
Spectrum Advisory Committee. 

Let us now elect two delegates and 
one alternate from each Regional Area 

Council (and fund them with money 

prorated from dues collected at the 
lower levels), place them aboard their 

favorite mode of transportation, and 
send them off twice a year to the city 

of Newington, Connecticut. Their job 
would be the hardest: to analyze all 

aspects of VHF/UHF amateur opera-
tion on an ongoing basis and recom-

mend changes that would benefit all 

spectrum users. To do this, they 
would need all forms of inputs and, as 

the chart notes, as many as possible 

are provided. First, th, people whom 
they directly and indirectly represent 

will have given them basic direction as 
to what is needed. Second, the needs 
of neighboring nations must also be 

Continued on page 136 

More fro m the Son of a Gun 
One of our more strung-out QRPers 

came up the hill last week, his voice 

ringing across the ridges, joy in his 
smile and happiness everywhere. A 
couple of us were just sitting around 

and we braced for the worst. "I did 
it," the ORPer was yelling, "I did it, I 
did it! This time I got one for sure and 

it has to be a real blockbuster for 

sure." We calmed him down to get the 
story out of him. "This morning, on 

the  dawn  path,  I worked  this 
AC8BT/AJ4. There was this big pileup 
of JAs fighting to work the station and 
I knew that it must be a real rare one. 
So I jumped in and worked him ... 

got a five-eight-nine out of him, too. I 
don't know where it might be but 
with Sikkim gone I'm wondering if it 

might be one of those other Hima-

layan kingdoms, something around 
Tibet. It might even be China. What 
do you think?" Son of a gun, what 

could one say to something like this 
on a warm day, the sky blue and the 
flowering trees all in early bloom? We 

finally said, "We'll have to research 
this one and try to get a line on 

things,"  and the QRPer was off, 

jogging his way down the hill. The two 

of us sat in silence for a bit and finally 

the other spoke. "Why didn't you tell 
him that AC HT/AJ4 is Al Hix from 
Charleston down in Puerto Rico to 
warm up a bit?" We were long in 

answering for there are enough of the 
dark days and this for now was a 
happy one for the QRPer. And at the 

end all we could say was, "Take from 
no man his dream." And there are yet 
those happy days in DXing and there 
will be more to come. 

*  *  *  *  * 

One of our more recent QRPers 
came by last week and he had a 

question. "Why are the older DXers 
always sitting around and talking 

about the good old days?" he asked. 
"Were things really all that good and 

were they really the Big Guns that 
they say they were?" We have often 
been troubled by this question our-
selves, so we hauled the ORPer over to 
the Old Timer who listened to the 

question. "A man must preserve his 

self-esteem," the Old Timer said, "and 
some may tend to rewrite the remem-
brance of other days and other years. 
The years that are gone will always be 

the golden years. It comes to most 

everyone." Son of a Gun, you would 

have thought that the QRPer had all 
the answers he needed, but he per 
sisted. "But did all those things really 
happen? Are all the things they say 

true?" And the QRPer waited for his 
answer until the Old Timer spoke 
again.  "It may not be, but they 
believe.  And  what  does it really 

matter?" And we had to leave it there, 
for nostalgia is the warmth of the old 

ones and the years will bring to 
everyone, eventually, the recollection 
of the good days that were, and a 
thought of some things that might 
have been, but never were. Always 

somewhere there will be someone 

whistling  "Roses are Blooming in 
Picardy." And always next year will 
be the Big DX Year. • 

Reprinted from the West Coast DX 
Bulletin. 
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For a couple of months now I've 

been promising to tell you about an 

outstanding hunting trip that it was 

my privilege to be on. So here's the 

story. 
In early November, 1928, Belin 

DuPont  of Wilmington,  Delaware, 

invited Bob Hewitt, (manager of the 
Ludington Philadelphia Flying Ser-

vice),  Victor DaIlin  (aerial photo-
grapher), Jack Thropp (manager of 
Trenton Airport), John Steffin (Phila-

delphia businessman) and myself for a 
week of hunting at the DuPont Com-

bahee Plantation in South Carolina. 
As I remember it, the plantation 

consisted  of  about  10,000  acres 
situated near the mouth of the Com-

bahee river, about halfway between 

Charleston (of horse diaper fame) and 
Savannah. Bob Hewitt made arrange-

ments with Townsend Ludington for 

the use of his flying service's new six 
passenger Travelair for the trip. We 

were scheduled to depart on Saturday, 
November 24th, but, due to my late 

arrival that day from my trip to 

Wichita, our departure was postponed 
to Monday. So Monday morning we 
loaded our gear and cut cards to see 

who would drive to Raleigh on the 
first leg of our 600 mile trip. I cut the 
high card so we got under way. The 
weather was cold with rain and sleet, 
but  the  weather  report  was for 
warmer temperatures to the south. 

However, a few minutes after takeoff 

we began to take on quite a little ice. 
By that time we were nearer Bellanca 
Field (near New Castle, Delaware) 

than Philadelphia, so I set the ship 
down there. We had so much ice 
onboard that I had to land at about 

half throttle. The Bellance boys put 
our ship in their heated hangar, so in 
about an hour the ice melted off. 
Also, weather had improved consider-
ably, so we were on our way again. 

The rest of the trip was routine. The 
plantation had its own landing strip, 
which was well marked. We made it 

just before dark. 
Combahee Plantation was beauti-

fully organized for hunting parties. 

There was a choice of deer, duck, 
quail or pheasant hunting. In the 
evening, after dinner, the guests would 
meet with the plantation manager and 
each plan his next day's hunting. 
Breakfast was at 0500, so the duck 

hunters could be in their blinds with 
their live decoys in place well before 

daylight and the deer and bird hunters 
could be in position. There were 

plenty of guides. One went out with 

each duck hunter, taking him to his 
alloted blind by boat, anchoring his 

live decoys in the proper places, re-
trieving the birds he shot, and bringing 

the hunter, bag and decoys back to 

the big house when the morning flight 
was finished. The deer hunters were 
posted along a trail, and beaters with 

whistles, horns and bells would form a 

chain and drive the deer toward the 
hunters. The field hunters each had a 
guide and a retriever. Gold plated 
hunting  — What? The  meals,  of 

course, were marvelous. We were there 
for five days and arrived back at the 

Philadelphia airport on 1 December 

with some 18 quail and pheasants, 35 
ducks, one small deer, and an unre-

payable debt to Belin DuPont. 
When I got to my week's accumula-

tion of mail the next Monday. I found 

one letter from Washington giving me 
a $400 a year raise, and another one 

advising me that I was transferred to 
Kansas City as of 1 January 1929, to 
be in charge of the Central Region. I 
didn't like the idea of moving so far 

away from our farm in Bethlehem, 

New Hampshire and from all my 

friends in the East. 
When the Ludingtons learned of my 

pending transfer, they offered me the 
job of building and managing an air 
port  on  land  they  owned  near 

Camden, New Jersey. The salary they 

offered me was about double my 
Dept. of Commerce pay. In addition 
they offered to rent me a house they 

owned in Pennsauken, N.J. (near the 

airport site) for about half the going 

, 

Hunters' arrival back at Philadelphia Airport, 1 December 1928. Left to right: Vic Dallm, John Steffin, Bob Hewitt, Jack 

Thropp, Sanger Green. Photo by Dal/in Aerial Surveys. 

rate.  So  who  could  refuse? The 
frosting on the cake was that they 

would like to have me pinch hit as a 
pilot for the Ludington Philadelphia 
Flying Service when needed. I took 

my resignation to Washington as soon 
as I could get it off the typewriter. 
Washington offered to let me stay 

at Philadelphia at the new salary, but I 
had to refuse. After all, the reason I 
joined them in the first place was to 
find a worthwhile job in commercial 

aviation. 
First thing Ludington wanted me to 

do was to make an inspection tour of 
the more active airports in the U.S. 

and see how they were doing things, 
their problems, and get any ideas that 

would be of value in building Central 
Airport at Camden. 
I was already familiar with the 

airports  in my old territory and 

around New York, so I started my 
itinerary with a visit to Lt. Duffy at 
Buffalo Airport. Then, next day, on 

to Major Berry and his Cleveland 
Airport. Then I traveled by train at 

night and made one day stops at 

Detroit (Ford Airport), Chicago's Mid-
way, and St. Paul Airport. While in 

Detroit I contacted a friend who was a 
"revenue agent." He very kindly drove 
me around and, before I left, gave me 

six bottles of very fine confiscated (he 

called it "liberated") Scotch. Those 
were prohibition years. Remember? I 

spent the weekend on the choo choo 
from St. Paul to Salt Lake City. Time 
to relax and get caught up on my 

reports. Not much to we at Salt Lake, 

so  I caught the midday train for 

Oakland, California. Ed Mouton met 

me at the Oakland Airport and ferried 

me over to the San Francisco Airport 
at San Bruno in his "Deep de Corn" 

plane. Roy Francis showed me around 

his 'port, bought me dinner, and put 

me on the train for Los Angeles. I 
spent the weekend looking in on C. C. 

Mosley at Grand Central, Maj. Barnitz 
at Inglewood and the L.A. Metropoli-

tan Airport at Van Nuys. I only had 

two bottles of Scotch left by then, so 

I climbed on the rattler for Kansas 
City. A couple of days enroute and 

another two in K.C. and I was ready 

to go on to St. Louis. 
While I was in K.C. I heard that air 

transportation to St. Louis was avail-
able the next morning. I can't remem-
ber the name of the carrier but I 

remember buying a ticket and being 

the only passenger in a 4 passenger 
Ryan. The ship had dual controls so I 

sat up front with the driver. He told 
me he had just started work for the 
line and that this was his first trip over 

that route. I told him that I had been 
over the route a couple of times the 
month before under similar conditions 
and I thought that, between us, we 
should have no trouble. I suggested 

that he take a 100 course until we 
came to the Missouri river then, if it 

was still snowing and the visibility 
wasn't too good we could follow the 

river right down to Lambert Field. 
That's what we did — and arrived a 

few minutes ahead of schedule. 

I had a nice weekend in St. Louis. 

Those people certainly know how to 

entertain  visiting firemen.  In Cin-
cinnati I caught up with a couple of 
old  friends at Lunken  F ield:  Ed 
Conerton and John Paul Riddle. Paul 

was running  the  airport and the 

Embry Riddle Airline. Ed had landed 
the "Voice From The Sky" Fokker 

trimotor there the day before and the 
heavy sound equipment it carried was 

enough to break its back in landing. 

So I spent an extra day with them 
before climbing on the night sleeper 

for Philadelphia. 
Next month: Building Central Air-

port and small airline flying. 
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UNBELIEVABLE!!!! I 

The IntecolorR 8001 Kit 
A Complete 8 COLOR Intelligent CRT Terminal Kit 

1, 395* 
"Complete" Means: 
• 8080 CPU • 25 Line x 80 Characters/Line • 4Kx8 RAM. PROM 
Software • Space for UV Erasable PROM • 19" Shadow Mask 
Color CR Tube • RS232 I/O • Selectable Baud Rates to 9600 
Baud • Single Package • 8 Color Monitor • ASCII Set • Keyboard 
• Bell • Manual 

And you also get the InteCOlor 8001 9 Sector Convergence 
System for ease of set up (3-5 minutes) and stability. 

Additional Options Available: 
• Roll • Additional RAM to 32K • 48 Line x 80 Characters/Line 
• Light Pen • Limited Graphics Mode • Background Color 
• Special Graphics Characters • Games 

Delivery 30-60 days ARO 
•Domestic USA price 

ISC WILL MAKE A BELIEVER OUT OF YOU. 

(re Send me  (No.) Intecolor 8001 kits at $1,395 
'1' plus $15.00 shipping charges each. 
Enclosed is my ID cashier's check, CI money order, 
0 personal check* IJ $350 deposit/kit for C.O.D. 
Shipment for $   
NAME   

ADDRESS   
CITY   

STATE  ZIP   

*Allow 8 weeks clearance 
on personal checks. 

Intelligent Systems Corp. ® 
4376 Ridgegate Drive, Duluth, Georgia 30136 

Telephone 14041449-5961 

— 1 
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EDITORIAL 
BILLIONS ... BILLIONS! 

It isn't often that we can see quite 

so clearly a new market that is inevita-
bly going to burgeon. Usually, when 

you can see something like this 
coming, you can use the information 

to  make  some  money  ...  like 
investing in Haloid just before it 
became Xerox. The coming explosion 
in computers ... which will dwarf the 

already well-known computer growth 
... does not give us any clear insights 
into turning a fast buck, but it cer-

tainly can be used to advantage. 
I've already suggested that ama-

teurs, by virtue of their head start in 

electronics, will have a decided advan-
tage if they want to get into the sales 
or service of small computer systems. 

This is still a bit in the future, despite 
the opening within the last few 
months of a couple dozen computer 
stores around the country. Right now 

most computer stores are serving 
hobbyists rather than small businesses. 
This is primarily because to date there 
are really no practical small business 

systems  available,  only  hobby 

systems. But business systems will be 
along ... and shortly. 
How much of a business will there 

be? I would think we could expect at 

least a $50 billion a year volume ... 
and that probably is conservative. 
When computers get down to the 
$250 to $500 range, and they will 

soon, you will be seeing them every-

where ... on every desk at school... 
every desk in every office ... in every 
small business or store ... in every 
home. They will be used for writing 
letters (most of which will eventually 
go via cable or satellite), keeping 
records, ordering from the store, 
billing, keeping bank records, teach-
ing, games, art, music composition, 

newspaper replacement, etc. 
If you are not really interested in 

getting into manufacturing or sales, 
you may want to look for investment 

in firms which are getting into these 
fields. While it is still too soon to get 

even a faint idea of how the pioneers 
in the field are going to do, you could 
do worse than keep a good eye peeled 
for up and coming firms. 

uP AND AMATEUR RADIO 

For some reason I've had a lot less 
static about the coverage of com-

puters in 73 than I expected ... less 
than when I got started on FM and 

repeaters some years ago. While I 
recognize that a great many readers 

understand the impact that computers 
are going to have on amateur radio, 
still I also realize that despite our 
efforts to keep the readership of 73 
confined to active and progressive 
amateurs, some spark-forever types 
are bound to have infiltrated. 

Just as many amateurs reacted 
violently to transistors, refusing for 
years to accept that they were here to 
stay (see the ()ST George Grammar 

editorials in the mid-60s). I expect 

this same reaction to the revolution 
microprocessors are bringing us. The 
idea of a small PC board with a few 
chips being able to replace very com-

plex electronic systems is going to 
take some getting used to. 

How can an old timer (of any age) 
get used to a tiny computer system 
which can be used to change typing 
into Morse code, into RTTY, for 
editing text to be typeset, for playing 

games, for teaching almost anything, 
for keeping a mailing list, for running 
a repeater, or for just about anything 
the mind can imagine? It is almost too 

big a step to really comprehend. Just 
by changing the programs in their 
computers, two amateurs can use their 

systems to communicate by Morse, 
RTTY with Baudot code, RTTY with 
ASCII code, or any other agreeable 
system. With a slightly different pro-
gram the system will see what code is 

being received and cope with it auto-
matically. Pity the old timer. 
Since I'm as new at all this as you 

are, I'll be trying to bring you articles 
which will help us to learn ... and as I 
begin to understand more of what is 
going on I'll try to keep you in touch. 
These  new,  relatively  inexpensive, 
computer systems are a quantum 
jump for us, so we've got our work 

... and fun ... cut out for us. 

CONVENTIONS 

The computer hobby field is getting 
big enough so they are already starting 
to hold conventions. An unusually 
high percentage of the computer 
hobbyists seem to also be radio ama-
teurs, so you might find an event like 

this fun. 
The first such convention, run by 

MITS at their plant in Albuquerque, is 

scheduled for the end of March ... as 
this issue goes to press. I'm planning 
to be there and report on this conven-
tion. The next one is May 2nd in 
Trenton, New Jersey and is being 
organized by Al Katz K2UYH, a well 
known UHF pioneer and Oscar addict. 

I'll try to be there and report on that 
meeting, too. More than a thousand 
hobbyists are expected to attend. 
There will be manufacturers' exhibits, 

prizes,  demonstrations  of  hobby 
systems, plenty of technical talks and 
a flea market. Write Trenton Com-
puter Festival, Trenton State College, 

Trenton NJ 08625 for details. 

THOSE BUGBOOKS 

It would take two or three years to 

publish as much really good info on 
TTL circuits as is covered in the 

Bugbook series. The real pity of it is 
that all of the information in these fat 
books is utterly fascinating and should 
be published in 73. This is just exactly 

the kind of material that every ham 

either wants to have or else should 

want to have. 
Bugbook I starts right out with the 

basics of TTL circuits and chips, 

explaining how they work and how 
more complicated circuits are put 

together with the IC building blocks. 
The books are split about half and 
half ... theory and practical experi-

ments which you can hook together 
and see work. The experiments use 
inexpensive test jigs and commonly 
available (and inexpensive) ICs. 

Look, I can't tell you what to do 
... if I could I would flatly insist that 
you get this series of books imme-
diately and stop horsing around trying 
to avoid keeping up with progress ... 
and trying to save a buck by making 
do with a couple chintzy magazine 

subscriptions. Oh, I do the best I can 
to bring you stuff like this in 73, but 
there is just too much and you need it 
now, not in the two or three years it 

would take for me to get the material 
separated into articles and published 
... by which time it would probably 

be out of date. 
Let me put it this way ... the 

whole series of four Bugbooks 
//a-///), which costs $36.85, will take 
you from beginner through microcom-
puters, complete with the fundamen-
tals of programming ... something 
you are going to have to learn even-
tually. This is a fun way to get into 

this, since it takes you step by step all 
the way through with experiments 

you can make. 
If you want to be a cheapskate 

about this you can start out with the 
first two books for $16.95 and cover 
the TTL part of the digital experience. 
But be warned that I have no inten-
tion of letting up on you until you 

have the whole set and are able to 

by Wayne Green W2NS0/1 

read relatively sophisticated articles 

on microprocessors in 73 ... and 

know what you are reading. 
The drops in hardware costs will 

come from a combination of the 
benefits of mass production ... note 
that you can buy a brand new black 

and white television set for under 
$100 as compared to a far simpler 

slow scan television monitor at $250 
... and further IC developments. One 

IC video generator will undoubtedly 
replace the 50 IC generators of today 

... and soon. 
Teleprinters  probably  won't  be 

coming down as rapidly as TVTs, due 

to the mechanical complexity. They 
will be about as expensive as type-
writers in all probability. However, it 

is quite possible that they will become 

obsolete  if a simple  system  of 
developing hard copy directly from 

the TVT tube is worked out. Some 
TVT units already have a Xerox type 
of copy system, though they are not 

cheap. 
When some sort of direct com-

puter-to-computer  communications 
system does develop ... possibly 
based upon the ultra-cheap late night 

telephone rates which would permit a 
computer to call any other and leave a 
"letter" which could be read at the 
recipient's convenience ... this might 
be the salvation of the forgotten 
consumer as far as mail delivery is 

concerned. It would at least get us 
away from those big thick envolopes 
full of brightly colored gasoline com-
pany offers of overpriced junk ... or 
would it? We may well have full color 
TVT systems and still find those 

darned junk mail offers filling our 
morning  TVT screens. The more 

things change, the more they stay the 
same, to coin a phrase. 
And will the chap with the "Plaid 

Box" of the future be able to dump 
mail into a hundred thousand homes 
in one night via Ma Bell's lines? ... 

and for free? 

POSTAL DISASTER 

With first class mail looking to go 

to 17d by next year and to around 
25d in a couple of years beyond that, 
some viable alternative is a must. The 

post office is already spending money 
(though not in 73) to try and get 
people to send letters as a result of the 
drastic drop in mail use brought on by 
the 13d letter. There is also talk of a 
three day postal week. 

Continued on page 119 

SEE PAGE 128 FOR 73'S COMPUTER INFO 
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"Recently, I've been designing memory and com-
puter products for Bill Codbout Electronics... 
mostly high volume stuff.  But while I experi-
ment away in my "magic cellar", I come up with 
all kinds of things you might want.  So much, 
in fact, I've decided to set up shop to handle 
the overflow. Also in my work. I come across 
new and interesting parts which I'll also offer 
to you. So, have a good time reading this fly-
er (make sure you don't miss the part about the 
FREE public service), and let me hear from you." 

--George Morrow 

T  •71 

icro-ST 
BOX 6194 
ALBANY, 
CA 94706 

I have 11 tmemeJtdoua amount o,5 6un omitting 
these paoducts and I'm happy to be able to 
otyeA them to you."  Geortge MO4ROW 

10,ii Cassette 1* 
i.A ALTAIR 8800/iMSAI owners: talk ow 
to 3 cassette machines for mass Alk 

41116storage. Uses industry standard  
iambi-phase recording method. THIS t/P 
aim KIT IS SMART!  Includes its own mlb 
INNIlsoftware and data buffers (512 00 

bytes of ROM + 512 bytes of RAM) 
elmaso you can get going as soon as  
C:you connect power. With sockets. rwl 

board, parts, even 

$72.00 
oPPOCESSOP 
5 8080 based microcomputer system on a board. You get: *512 111U 
....bytes of RAM (expands to 1K; justRINF 

lE add 
ICs) *512 bytes of ROM (ex-'5 

vends to 4K) *data 6 address buf-
fers *xtal clock *TTL support ICson" (4:1.16 key keyboard+nine 7 segment di,- 
plays, so you can painlessly load and 

(51()examlne memory. OPTIONS: Cassette in-
terface (+$30).editor/assembler (+99). 0 55-2.32/TTYlnterface(+$20). 00ST-fr-opfECTIVE6PROVEN.  
Less pwr supply. 

CAVE 

9.95 
4An have parts: 
8T97 buss dvr $1 45 
TMS8080 $2795 

WE PAY POSTAGE-Cat nee add tax--no COC. 
F/ND OUT MORE, cilcte thc tradet SCtul,c ° 

CAVE 

4 rillUICIVCCESSUIS 
In addition to the "industry standard" 8080, we're happy 
to offer two new up-and-coming microprocessors. For data 
see below. 

8080 $24.95 A popular 8 bit CPU. 
sc/mr  $22.00 DATA PACKET INCLUDED FREE. National's new 
8 bit, CMOS/TTL compatible CPU.  Designed for super easy 
use, especially for applications where a conventional CPU 
would be too complex or costly. With application note. 
SBP0400 $35.00 New from Texas Instruments: a 4 bit .1 2L 
bit slice microprocessor. 

BOOKSHELF 
Find out how to apply all these new whiz-bang parts with 
our various data books. Please include enough for post-
age (any excess refunded). 

SC/MP DATA PACKET---EDITED FROM THE NATIONAL VERSION 
$3.50 

8080 USER'S MANUAL---THE BOOK FROM INTEL.  $5.00 

SBP0400 DATA PACKET---NEW FROM TEXAS INSTRUMENTS. 
COMPLETE, TOO.  $2.50 

8080 ASSEMBLER, EDITOR, MONITOR SOFTWARE LISTING  $6.50 

8080 MICRO-MONITOR SOFTWARE LISTING  $3,50 

SIGNETICS 2650 USER'S MANUAL---FROM SIGNETICS  $5.00 

PACE DATA PACKET -EDITED FROM THE NATIONAL VERSION 
$2,50 

HELP WANTED 
Many times computer hobbyist companies have no way of 
knowing what the response will be to a new product in-
troduction.  So, the standard procedure--- whether ad-
mitted or not---has been to announce a product, collect 
orders on it, and if the response is good, the company 
gets the product together...hopefully before people be-
gin complaining. 
We don't think this is a good way to approach things, 
so we're going to try a new method.  Listed below are 
4 products we're considering for introduction this year 
with each one identified by a number.  On the order 
form on the other side is a "ballot".  Rate the 4 pro-
ducts in order of your interest, with 1 being the one 
that interests you the most, 2 the one you like second 
best, and so on.  Feel free to add comments, we'd like 
to know what you're looking for. 
#1.  8K ROM board for JOLT systems; target price, $60. 
Sort of a "Naked ROM" board, using 5204s. 
#2. Motherboard/Power supply for Altair/IMSAI machines, 
target price $130.  Some neat features: 12A transform-
er/diodes/filter caps bolt on circuit board---no wires ; 
solder mask prevents edge connector solder bridges ; 
massive ground plane and other extras. 
#3.  16K Static RAM board, ALTAIR/ IMSAI compatible. 
Target price about $300, but memory prices are so vol-
atile that figure is very tentatively given. 
#4. Low cost (under $225) floppy disc interface for Al-
tair/IMSAI machines. 

Noqrrammh--pg Smvike 
1702A  8X256 EPROM   $7.50 

5203  8X256 EPROM   7.50 

5204  8X512 EPROM   10.00 

5600/10  8 X 32 PROM (MANUFACTURER: INTERSIL)  4.50 

6330/31  8 X 32 PROM (MONOLITHIC MEMORIES)   4.50 

82S126/129 4 X256 PROM (SioNETIcs)   6.00 

82S130/131 4 X 512 PROM (SIGNETIcs)   7.50 

74S287/387 4 X256 PROM (TExAs INSTRUMENTS)   6.00 

All our programming is done with an intelligent PROM 
programmer made by Pro-Log. 

We provide FREE hexadecimal coding forms to users of 
our programming services.  Please sendSASEto defray 
postage costs. 

A  

8080 Micro-Monitor 
What we've done is taken a 5204 EROM and programmed it 
with some software for your 8080. With this software, 
you may: 
---Examine and fill memory 
---Punch and read paper tape 
---Branch to, and recover from, programs 

This is a convenient little IC for computer hobbyists 
Our package consists of the programmed 5204 as well as 
a complete software listing. 

622 

SUPPORT ICS 
8224  - DU CLOCK DRIVER WITH GATED READY AND RESET 

$9.00 

8212  8 BIT I/O Buss RECEIVER/LATCH WITH INTERRUPT 
REQUEST FLIPFLOP AND TRI-STATE OUTPUTS $4.50 

8205  8 LEVEL DECODER WITH TRIPLE ENABLE INPUTS 
$1.75 

74273  8 BIT LATCH WITH CLEAR  $1.75 

74LS273  SAME As ABOVE, BUT Low POWER SCHOTTKY $2.25 

8T97  3 STATE HEX Buss DRIVER WITH HI Z PNP INPUTS 
AND 30 LOAD OUTPUT DRIVE CAPABILITY  $1.45 

74S287  4 X256 HIGH SPEED PROM WITH TRI-STATE OUTS 
$4.50 

74S387  SAME As ABOVE, BUT OPEN COLLECTOR OUTPUTS 
$4.50 



THE CASSETTE INTERFACE, NAKED RAM, AND 8080 MICROPROCESSOR BOARD ARE ALL  PARTS  KITS USING TOP QUALITY 
PARTS,  SOCKETS, AND BOARDS.  EASY ASSEMBLY IF YOU KNOW HOW TO SOLDER AND CAN FOLLOW DIRECTIONS.. OR IF 

YOU DON'T HAVE TIME TO DO IT YOURSELF, WE SELL ASSEMBLED VERSIONS FOR 35% OVER THE KIT PRICE. Free Public Service 

Cassette Interlace $72 
This cassette interface has two parts: the hardware to talk to the cas -

settes, and the software to do so intelligently.  Our cassette inter -

face board comes with  512  bytes of ROM software---enough software to 
talk to three cassette machines simultaneously, run an RS-232/TTY in-
terface, and use the on-board  RAM  (again,  512  bytes worth)  as data 
buffers when you're reading into and from memory. 

Although  this  board contains  all the software you need, not all the 
hardware is implemented.  This way,  you can start off with our basic 

board, and expand  it as your capabilities and system complexities in-
crease.  For example,  the  basic board only talks to one cassette ma-
chine; but you can add two more cassette channels for only $12.  Other 
options  include TTY  interface hardware, and a general purpose, 8 bit 
I/O port.  There's  room for all  these options on the board; all you 
need to add are the parts  for implementation.  No kluges required for 

upgrading! 

ALTAIR8800/IMSAI compatible, plated through holes, sockets for all IC,, 
industrial quality PC board, same size as ALTAIR card.  Need  an edge 

connector?  We can sell you one of them too. 

PLEASE NOTE: CASSETTE INTERFACE AVAILABLE APR!.  1st. 

CASSETTE INTERFACE BASIC BOARD  $72.00 
2 EXTRA CASSETTE MACHINE CHANNELS  $12.00 
TTY INTERFACE HARDWARE  $ 5.00 
I/O PORT HARDWARE  $ 6.00 
EDGE CONNECTOR  $ 6.50 

8080 MICPOPPOCESSOP 
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79-95 
This  4K x 8 RAM board  is compatible with  toe  JOLT Sy,tem--- Same  size 
card and connector scheme- - but is also electricallt compatible with 
other 8 bit  machines  using a bi-directional buss.  Uses 2112 memories 
and draws little current:  only about 700 mA.  The board is industrial 
quality, and a compact 7 by 4.25 inches.  And we really took advantage 
of the double sided/plated through holes aspect of the board: all the 
heavy trace concentrations are on the top side of the board (where you 
don't solder), so the soldering on the bottom side of the board is much 
simplified...none of this solder bridge stuff. Includes TI low-profile 
sockets for easy assembly, as well as instructions and a logic print of 

the unit. 
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These boards do not have buffers.  What doesth  this I mA l mean to  y ld your system?  ri , 
Although the DC characteristics  are  less  an  oa  on an ine,  411A %.......,,,,,,,,,, v w,‘,,, ....6,00 ............."."......"")......................1~ 7.0.7.a. " •4 

of our NAKED RAM boards on a JOLT system.. and unless you're a very 12.21 
Non-buffered boards allow I6K of memory, which means you can hang four  
transceivers.  This will  allow you  to hang 65K of memory on a JOLT.  ki.n 

Finally, the NAKED RAM connects into your  system using the popular pi Elg 

However, we  do stock AP connectors.  For $20 we send you (2)  male -Ali 

fast ,rogrammer, that should hold you until May 1st. 

style flat cable 40 pin connector, which is not supplied with the kit.  ir,-, 

headers which solder  into  the  board and  (I)  molded cable assembly. 10 
consisting of  2 female connectors connected together by a 3" piece of sik 

probe the signal lines, which sure makes life  easier  if you need some id 

flat cable.  These AP connectors  have one especially neat  feature,  .w.7 

there are small  holes on the outside of the connector so that you can trxi 
test points.  14 

1mi 
FS 

r_  The 8080 has become the de facto industry standard as 
more hobbyists and companies use them in systems.  We 
have tried to make things a little  easier  for you by 

assembling the support stuff and the 8080 in the same 
place at the same time;  the chip set includes: 

4- 8T97 hex tri-state buss drivers 

1- 8080 8 bit CPU 
1- 8224 Clock driver 
1- 18 Mhz crystal 
1- 8212 I/O buss receiver/latch 

...And an application schematic  $ 44 
1 

there are approximately 100pF of capacitance on the 8 low order address  
lines  and  50 pF on  the data lines...so the AC characteristics are a gt,   

be offering a slightly  larger board that has address buffers and data 0  SOSO Chip Set little tougher than standard TTL.  However ---  starting May Ist,we'll  tE.0 

a li gliLi*ii gli aq50 111-1112 0115 1-:L a gi2 .4 MI MII- 51- in nliri ai  

Board Cs) $139.95 

• 

a. 

AVAILABLE APRIL 15th.  Actually, we're talking about  two boards here: 
the "Bigger Board. and the "Smaller Board".  They have more  similari-
ties than differences, so we'll cover the common areas first: 

Both are 8080 based  systems with a crystal  driven 8224 clock driver, 
using 13797s as address buss drivers and data out buss  drivers,  and an 
8212 as a receiver for the input buss.  There are also a number of in-

novations...such as 

**Onboard 8 0 32 ROM plus associated circuitry allows the microproces -

sor to be halted properly, so that the state of the machine (that is, 
registers, flags, stack pointer, program counter) are preserved at the 
keypad control panel.  Once halted, the microprocessor executes a pro-
gram in the on board EROM and allows the user to examine and alter all 

registers of  the microprocessor --- just  as  if  you were at the front 
panel  of  a minicomputer.  This  program also accurately  simulates a 

step function, allowing the  user  to  run  through programs one step at 
a time.  Either in step or continue, the original or user altered con-
tents of  all  the  registers  and  flags are restored to their original 

state before control returns to the user's program. 
*016 key calculator type keypad  and nine 7 segment readouts allow you 
to painlessly load and examine memory.  Unlike some machines that only 
let you examine next,  with this board you can also examine last,  al-
lowing you  to retrace your  steps --- catch errors,  makes life easier 
when debugging.  Tape recorders have always had rewind as well as fast 

forward; now your 8080 does too. 
,rIn the on board  EROM,  there's software for an RS-232/TTY interface, 
and there's  room on the board  for  implementing the hardware for this 

interface. 
**The buss  is  four  50 connector  3M style  flat cable connectors,ar -

ranged in such a way that with the aid of a paddle connector, this CPU 
can plug directly into the edge connector of an Altair type buss. 

DIFFERENCES BETWEEN THE TWO 

"Smaller Board" --- card size  6.26.x16", which just by coincidence re-
places both the CPU  board and  front panel of an Altair 8800, fitting 
in exactly  the same area.  When used in  this manner, you have a cure 
to many of the problems experienced with other microcomputers: no over-

loaded address busses  (LEDs  being  incorrectly  driven),  no one-shot 

driven clock pulses, no erratic front panel instruction execution, and 
none of that ready line problem either.  Although this board isn't ex-
pandable on board  like  the  "Bigger Board",  you can expand  by using 
standard Altair sized boards from companies like BITS. Godbout, Proces-
sor Technology, Cromenco, or other "second source" RAM and ROM boards. 

"Bigger Board" --- won't fit into the Altair front panel anymore, it's 
too big...but still plugs into the Altair buss.  The extra board space 
buys  you  room for  IK of  RAM, 4K of ROM, and two cassette interfaces 
for mass  storage.  If you're looking for a board that can be expanded 
at a later date, then  this one is the correct choice for you.  We al-

so have options: 

CASSETTE INTERFACE (talk to two machines)  $30 
EDITOR/ASSEMBLER programmed in EROM  $99 
HARDWARE FOR RS-232/TTY INTERFACE  $20 

LEARN HOW TO STOP A MICROPROCESSOR ..applicable to 8080s. 
SC/MPs,  6502s, etc.  This  scheme  is  a spinoff from the 
8080  Microprocessor  Board...it  allows  you  to  start or 
stop a microprocessor and examine or alter the registers 
of the processor,  just as if  you  were at the panel of a 
minicomputer.  In fact,  this trick eliminates one of the 
major differences between a micro and a mini 

If  you  send  us  a self-addressed,  stamped envelope, we 
will send you the complete story on learning to stop mi-
croprocessors  You  don't  have  to  buy  anything , just 
send the SASE and your name and address 

BOX 6194 
ALBANY 
CA 94706 Order 

Forrr , 
TERMS:  Californians add tax; no COD orders  Please add 
shipping for our  data  books, otherwise, we pay postage. 
nANKAMERICARD* customers are welcome.  Please print care-

fully and give your street address if possible 

NAME 

SI M) T O:  STREET 

CITY STATE 

Quikhrrrry Part Description & No. Unit Price TOTAL  11 

BANKAMERICARD I 

ACCT #  EXPIRES 
TOTAL 

SHIPPING 
BILLING ADDRESS 

Cal Res add Tax 
CITY 

ORANDT OTAL , 
__.__  ..... 

"HELP WANTED" BALLOT:  Please  rate  the  four  products in or-
der of preference,  as explained on the other side under "Help 

Wanted".  THANK YOU VERY MUCH for your opinion. 

PRODUCT  

#1  8K ROM Board for JOLT 
#2  Motherboard/Power supply for Altair,  IMSAI 
#3  16K static RAM board for Altair 
1,4  Floppy disc  interface 

RATING 



George R. Allen WIHCI 
80 Farmstead Lane 

Windsor CT 06095 

Two Finger Arithmetic 
-- how computers figure 

We are not aware of all the number systems we use daily, as represented by the items shown here. 
A 
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The first caveman, when 
he learned how to count 

on his fingers, gave us the 
decimal  number  system 
which we use today. While 
this number system is second 
nature to us, it is not the only 
number system with which 
we come into contact every 
day.  Timekeeping,  for 
example, uses a unique num-
bering system which is based 
on the numbers 60 and 24. 
There are 60 seconds in a 
minute, 60 minutes in an 
hour, and 24 hours in a day. 
And of course, the English 
have blessed us with unique 
number systems for weights 
and measures — who can 
forget that 4 gills = 1 pint, 2 
pints = 1 quart, and 4 quarts 
= 1 gallon? If you stop to 
think about it, you can see 
that we are involved with 
many number systems other 
than the decimal system. 
The advent of the com-

puter age has ushered in an 
additional  number  system, 
the binary system based on 
the number two. This system 
has come into common use 
since digital computers can 
represent information in one 
of two states — "on" and 
"off." These two states are 
called "binary" states and are 
the  basis for  the  binary 
system  which  we  use in 
digital computers. 
Man  commonly  works 

with  the  decimal  system, 
computers operate with the 
binary  system,  and  the 
obvious questions are "How 
do we get from one system to 
the other?" And, "How do I 
represent information in a 
computer?"  This  article 
answers these questions and 
in addition explains how to 
do simple arithmetic in the 
binary system. 
The Decimal System 

We are constantly thinking 
numbers,  adding  numbers, 
and writing down numbers; 
but, do we really have an 
understanding of what we are 
doing? When we write down a 
number such as the number 
3187, what does it really 
mean? 

All numbers are made up 
of a series of digits. A number 
can have as few as 1 digit and 
is not limited to any maxi-
mum number of digits. In the 
decimal system, each place 
occupied by a digit has a 
power of ten associated with 
that place. For example, in 
the number 3187, we have 
four places. The powers of 10 
a ssociated  with  the  four 
places are as follows: 

digit 3  1  8  7 

power of 10 103 102 101 10° 

The number 3187 could 
be written as the following 
SUM: 

3187 = 

3x103 + 1x102 + 8x10 1 + 7x10° 

and if we remember our basic 
mathematics we will recall 
that 

103=i oxioxio=l000 

1o2=ioxio=too 

101=10 

100=1 

(By definition, any number to the 

zero power = 1.) 

When we write the number 
3187 we are saying that we 
have 3 thousands plus 1 hun-
dred plus 8 tens plus seven 
units (or ones). Similarly, 
larger  numbers  such  as 
5197283 may be represented 
as 

5x106 + 1x105 + 9x104 + 

7x103 + 2x102 + 8x101 + 

3x100 

The Binary System 

Computers operate with 
the binary system because 
each digit can have only one 
of two states — "on" and 
"off." Numbers are repre-
sented in a computer by a 
string of binary digits called 
"bits." Consider a number 
represented by 4 binary digits 
(bits) when off = 0 and on = 
1. Four lights may be used to 
display the "on" and "off," 
or one and zero respectively: 

number  off  0  0  

numerically  1x23 + 0x22 + 1x21 + 1x20 

We know that 

23 = 8  21 = 2 

22=4  20 = 1 

Our number represented by 
the lights above would be 

1x8 +0x4 +1x2 +1 =1110 

Instead of actually writing 
down lights to indicate the 
"on" and "off" states, we use 
the binary numerals 0 and 1. 
Thus in base 2 our number is 
written as 10112. If it is very 
clear that you are working 
with binary numbers, you 
may omit the subscript 2. 

Conversion from Decimal to 
Any Base 

Conversions from a given 
base to the decimal system 
can be made by expanding a 
number to the powers of its 
base (as shown in the pre-
vious section). But, how do 
we take a decimal number 
and convert that number to 
another base? The technique 
used for this type of conver-
sion  is the  technique of 
successive remainders. As an 
example, convert the decimal 
value 43 to base two: 

21 

2  FIT 
42 

remainder  1 

10 

2 
20 

remainder  1 

5 

2  r1(7) 
10 

remainder  0 

2 

2  I r 
4 

remainder  1 

is the 
multiplier for 
2° 

is the 
multiplier for 
21 

is the 
multiplier for 
22 

is the 
multiplier for 
23 

1 

2  r2-
2 

remainder  0 

2  F 
remainder  1 

is the 
multiplier for 
24 

(doesn't go) 

is the 
multiplier for 
25 

Our  number  expressed as 
powers of two is lx25 + 0x24 
+ 1 x23 + 0x22 + 1x21 + 
lx20 or 1010112. Checking 
ourselves and converting back 
to decimal, 1x25 + 0x24 + 
1 x23 + 0x22 + 1 x21 + 1 x20 
= 32 + 0 + 8 + 0 + 2 + 1 = 43. 

Binary Arithmetic 

Arithmetic in the base two 
is very simple. You don't 
have to remember a lot of 
arithmetic facts; all you have 
to remember is zero + zero = 
zero, one + zero = one, and 
one + one = ten. As an 
example: 

1  0  0  1 
+ 0  + 1  + 0  + 1 

1  1  0  10 

With binary arithmetic, when-
ever two or more ones appear 
in a column to be added there 
will be at least one carry bit 
added to the next left digit. 
For example, in adding 

11  1 
+ 1  right digit + 1 

10 
carry  

we get 

carry—• 1 

11  11 
+ 1  and then  + 1 

100 

Storing Numbers in a Com-
puter 

When we talk about num-
bers stored in a computer, we 
don't normally speak of them 
in terms  of bits  (binary 
digits); we usually speak of 
them in terms of bytes or 
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words. A byte by definition is 
a collection of sequential bits. 
A byte can be any number of 
bits but is most commonly 8 
sequential bits. A computer 
word is a collection of bytes 
and is defined as the number 
of bytes pointed to by one 
addressing operation  in a 
computer. Words and bytes 
tell us about the organization 
of the  computer.  As an 
example, assume the standard 
definition  of byte, where 
byte = 8 bits: 

The XDS Sigma 6 
computer is a "32 bit" 
computer; it has 32 bits 
per word. 32/8 = 4, 
thus there are 4 bytes 
per word. 
The DEC PDP 11 

series  of  computers 
have  "16  bits"  per 
word. It has two bytes 
per word. 
The  INTEL  8080 

microprocessor is an 8 
bit microprocessor; it 
has 8 bits per word. 
Thus it has one byte 
per word. 

The term byte is used very 
frequently as the definition 
for a unit of information. 
Alphanumeric  characters 
(letters, punctuation, print-
able  characters,  etc.)  are 
usually stored in coded form 
in "one byte." 
Numbers written on paper 

are stored in visual form and 
for  all  practical  purposes 
there is no limit to the size of 
the number on paper. In a 
computer, there are limits set, 
due to the "word size" and 
due to the arithmetic capa-
bilities of the computer. In 
large scale computers, it is 
possible to work with very 
large numbers such as those 
which can be represented in 
64 bits or more. In micropro-
cessors, however, the limit is 
very small, usually being 8 metic or 32 bit arithmetic, 
bits but in some cases being 4 then the actual largest num-
bits. The arithmetic capa-  ber would be different. In a 
bility that we are talking  four bit arithmetic micropro-
about is the type of arith-  cessor, the largest number 
metic which can be per-  would be 11112 = 1 x23 + 
formed  in one computer  1x22 + 1 x21 + 1x20 = 15. 
instruction. It is possible to  In order to simplify the 

string instructions together 
and thus handle larger num-
bers. This is usually done by 
"software." 

Computer Arithmetic 

As previously mentioned, 
computers have limits set on 
their arithmetic capabilities. 
They  cannot  in a single 
instruction  perform simple 
arithmetic  on  all  size 
numbers; they are limited to 
per forming  arithmetic  on 
some given number of bits. 
Because of these limitations, 
computer arithmetic is some-
what different from binary 
arithmetic. Computer arith-
metic is binary arithmetic 
within limits. 
A typical microprocessor, 

such as the Intel 8080, has 8 
bit arithmetic capability. It 
can perform arithmetic on 8 
bit numbers. It cannot in a 
single instruction operate on 
a 32 bit number. 
The largest number that 

can be expressed in "8 bit 
arithmetic"  can  be deter-
mined as follows: Consider an 
eight bit binary number such 
as 111111112, all one bits in 
the eight bits. The number 
can be expanded as 1x27 + 
1 x26 + 1 x25 + 1 x24 + 1 x23 
+ 1 x22 + 1 x21 + 1 x20, which 
is the same as 128 + 64 + 32 
+ 16 + 8 +4+ 2+1= 25510. 
This is the largest number 
that can be stored in a single 
8 bit word (or byte) and also 
the largest sum that can be 
accumulated from the addi-
tion of two numbers. We can 
add 25010 + 510 and get a 
sum of 255, but we cannot 
add 25010 and 610 to give 
25610, since that sum is 
beyond the arithmetic capa-
bilities of 8 bit arithmetic. Of 
course this arithmetic restric-
tion only applies to a com-
puter with 8 bit arithmetic. If 
the computer used 4 bit arith-

examples, all discussion in 
this section will pertain to a 
microprocessor or computer 
with 8 bit arithmetic capa-
bility. 
If our microprocessor can 

handle eight bit arithmetic 
and can also store sums up to 
255, then what is to prevent 
us from attempting to add 
two numbers that will pro-
duce a sum greater than 255? 
The computer doesn't know 

what the sum will be before 
the addition, so we can at 
least make an attempt. The 
answer is, "Yes, you can 
instruct the computer to per-
form the addition, but the 
results will be wrong." An 
overflow  condition  will 
result.  The  storage  capa-
bilities and the arithmetic 
capabilities of 8 bit arith-
metic will be exceeded. What 
happens is analagous to trying 
to pour 3 quarts of water and 
4 quarts of water into a five 
quart container. The con-
tainer will overflow. 

stored. Most commonly, the 
"sign bit," which indicates a 
negative number, is stored 
with the number itself in the 
leftmost bit position of the 
word. In an eight bit word, 
the sign bit would be as 

shown: 

Sign bit (9x xx x x x x 

In a sixteen bit word the 
sign bit would still be the 
leftmost bit as: 

E n bit 

xxxxxxx XX XX X XX X 

If the sign bit is a "0", then 
the number stored in the 
word is positive. If the sign 
bit is a "1", then the number 
stored in the word is negative. 
The maximum range of 

numbers which can be repre-
sented in an eight bit com-
puter would be as follows: 

Subtraction  and  Negative 
Numbers 
Most  microprocessors 

available today have subtrac-
tion capabilities; however, the 
microprocessor user may or 
may not wish to use those 
subtraction  capabilities, 
depending on the capabilities 
available. The user may wish 
to "complement" the number 
to be subtracted and then 
perform an addition, so that 
the  arithmetic  techniques 
may be simplified. Two types 
of computer arithmetic will 
be discussed in this article — 
ones complement arithmetic 
and twos complement arith-
metic. 
Both  negative  numbers 

and subtraction are used in a 
computer, but not necessarily 
in the same manner as with 
pencil and paper. In order to 
indicate a negative, instead of 
writing down a minus sign on 
paper a "sign bit" is set to 

"one" somewhere in the com-
puter. This "sign bit" may be 
stored in a word by itself or it 
may be stored in the same 
word in which the number is 

Sign bit 

01 1 1 1 1 1 1 = 12710 

(Most positive value) 

0 1 1 1 1 1 1 0 = 12610 

00 0000 1 0 = 2 

0 00000 01 = 1 

00000000 = ZERO 

1 1 1 1 1 1 1 1 = -1 

1 1 1 1 1 1 1 0 = -2 

1 000 00 01 = -12710 

10000000 = -12810 

(Most negative value) 

In an 8 bit word we have 
defined one bit as the sign 
bit, leaving 7 bits for the 
data. This means that the 
largest number including sign 
that can be stored in an 8 bit 
word is 12710. This puts a 
further restriction on arith-
metic operations as can be 
seen by the example, 64 + 64. 

64 in binary  = 01000000 

64  = ol000000 
10000000 

A 
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"Hands on" experience in computer arithmetic using a 74182 IC will be the subject of the next 
article. 

By definition, we now have a 
negative number! We have 
changed the sign of our num-
ber. As can be seen, the right 
combination  of  numbers 
added together will not pro-
duce  overflow,  but  will 
change the sign. Thus, it is 
also important to test to see 
if the sign is changed when 
performing addition on num-
bers of like sign. If the sign 
has changed, the 7 bit capa-
bility has been exceeded. 
In computer logic, it is 

easy to complement a word 
such that all ones become 
zeros and all zeros become 
ones.  This  capability  is 
usually a standard feature 
within the arithmetic-logical 
unit of a microprocessor. The 
complement of the eight bit 
binary  number  010011 01 
would  be 1011001 O. The 
number 3 represented in 8 
bits is 00000011, and the 
complement of three would 
then be 111111 00. This type 
of complement where zeros 
are exchanged for ones and 
ones are exchanged for zeros 
is called "ones complement." 
By complementing a num-

ber using the "ones comple-

ment," we have placed a 1 bit 
or a sign bit in the leftmost 
bit of the word, indicating 
that the number stored in the 
word is a negative number. A 
typical ALU will complement 
a word internally, and then 
perform addition in order to 
effect subtraction. This might 
happen as follows, for the 
operation 7-4: 

7 in binary = 00000111 

4 in binary = 00000100 

The ones complement of 4 
(negative 4) = 11111 011. 
Adding the two together, 

00000111 
11111011 

1 00000010 2 210 

carry bit i 
(overflow) 

But the answer is off by one 
and overflow has occurred. 
We got an answer of 2; the 
answer  should have been 
three. This is the shortcoming 
of ones complement arith-
metic, and is the reason all 
modern computers use twos 
complement for arithmetic 
operations and representing 
negative numbers. 

Twos Complement 

Arithmetic 

Twos complement arith-
metic  operations  can  be 
found in all present-day com-
puters, from the lowly 4 bit 
microprocessor all the way up 
to the  giant  large  scale 
systems. The reasons will 
become evident as we go on 
and see how effectively nega-
tive numbers can be repre-
sented in this form. 
To find the twos comple-

ment of a number, take the 
ones  complement  of the 
number and add 1. For 
example, find the twos com-
plement of 6: 

6 in binary  = 00000110 

ones 
complement of 6  = 11111001 

acid 1  1 

twos complement  = 11111010 

This value (11111 01 0) repre-
sents a negative six. There-
fore, we can say that when 
we take the twos complement 
of a positive number we are 
changing  it to  a negative 

value. To best illustrate that 
this value is in fact a negative 
six, let us increment it six 
times (up to zero): 

11111010  Negative six 
•  1 

11111011  Negative five 
+  1 

11111100  Negative four 
•  1 

11111101  Negative three 
•  1 

11111110  Negative two 
•  1 

11111111  Negative one 
•  1 

1, 00000000  ZERO 

harry discarded 
Following  are  some 

examples of subtraction in 
twos complement arithmetic: 

1. 6-5 

5 in binary  = 00000101 

ones 
complement of 5  = 11111010 

add 1  1 

twos complement  = 11111011 

Summing, 

6 in binary  = 00000110 

twos 
complement of 5 = 11111011 

1 00000001 

A carry is produced, but is 
discarded. The sign (most sig-
nificant bit) is zero, indi-
cating the result is positive. 

2. 3-3 

3 in binary  = 00000011 

ones 
complement of 3  = 11111100 

add 1  1 

twos complement  = 11111101 

Summing, 

3 in binary  = 00000011 

twos 
complement of 3 = 11111101 

1 00000000 

And, the correct answer is, of 
course, zero. 

3. 3-4 

4 in binary 
ones 
complement of 4 
add 1 

twos complement 

- 00000100 

- 11111011 

1 

= 11111100 
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Summing, 

3 in binary  = 00000011 

twos 

comple ment of 4  = 11111100 

11111111 

The result is negative one in 
twos complement (no carry 
produced). 

In twos complement arith-
metic, the addition of two 
numbers of opposite sign will 
always produce the correct 
result. It may or may not 
produce a carry. The carry or 
overflow may be ignored. 

Notice that, in both ones 
complement arithmetic and 
twos complement arithmetic, 
addition stays the same. The 
only thing that is changed is 
the way in which the comple-
ment is taken in order to 
effect  subtraction.  Some 
ALUs will compensate auto-
matically for subtraction in 
ones complement arithmetic, 
while some won't. 

In twos complement arith-
metic,  the  programmer 
should test for overflow. In 
any addition of like signed 
numbers where there is a 
possibility that the maximum 
sum could be exceeded, a test 
must be made for overflow. If 
the test is not made, there is a 
danger that erroneous results 
could occur and that the user 
might not be aware of that 
fact. In reality, any addition 
could  produce  overflow. 
While the user may never 
expect overflow to occur, if 
his data were erroneous, then 
an  erroneous  sum  could 
result. By making the test for 
overflow under all conditions, 
those errors "which couldn't 
possibly happen" would be 
detected. 

All of the examples given 
here used 8 bit arithmetic to 
simplify the examples, but 
the principles and concepts 
discussed hold true regardless 
of the arithmetic word length 
used. On a 32 bit machine, 
larger  numbers  can  be 
handled, but the test for 
overflow (carry) and change 
of sign must still be made. 

Arithmetic Software 

Binary arithmetic within a 
computer is not difficult or 
mysterious;  however,  care 
must be given to making sure 
that the results obtained from 
an arithmetic operation are 
correct. The care required can 
add additional steps to a pro-
gram and can conceivably 
make a simple problem into a 
lot of work. One way in 
which some of the work can 
be eliminated is to choose a 
microprocessor  which  pro-
vides an automatic "hard-
ware" scheme for testing for 
overflow or change of sign. 
Another solution is to choose 
a microprocessor which pro-
vides the same capabilities by 
software. Software in this 
case is a program furnished 
by the manufacturer to do 
the proper testing for you. 
This software may also offer 
the capability to work with 
16 or 32 bit numbers and 
may in addition offer other 
capabilities such as multipli-
cation and division. 

The Next Step 

This article avoided some 
of the more difficult arith-
metic operations,  such as 
multiply and divide, in order 
to dwell on some of the 
fundamental concepts needed 
to get "on the air." Multiply 
and divide can wait for later. 
If they are needed now, the 
user can perform successive 
additions or subtractions as 
required, or he can use soft-
ware provided by the manu-
facturer. These functions will 
be covered in a later article. It 
is important at this time to 
give the experimenter "hands 
on" experience with com-
puter  arithmetic  so  that 
experience  and  confidence 
can be built up. For this 
reason, the next article will 
describe simple experiments 
with  computer  arithmetic 
using a 74181  Arithmetic 
Logic  Unit.  These  simple 
experiments will use the con-
cepts discussed in this article 
and will help the experi-
menter to better grasp com-
puter arithmetic. • 

BAUDOT to ASCII converter kit 

ASCII to BAUDOT converter kit 

COMBINATION kit  conversion 

in both directions 

Includes encoded PROMs, TT L, 

res, caps, PC board. 

Special Altair model will be available. 

$29.95 

$34.95 

$59.95 

TV TERMINAL III  $134.95 
Displays 16 X 32 lines on television 
monitor or modified tv set from ASCII 
keyboard. Complete w/ PC boards and 
all IC's, res, caps. Special BAUDOT 
model  $159.95 

CPU's 

8008 CPU 

8080 CPU • 

8080A CPU 

M6800 CPU 
All co mponents pri me  no surplus, seconds 

9.95 

32.95 

37.95 

49.95 

UARTS - pin for pin with industry standard, 

requires only 5 volt supply  REG.  9.95 

SPECIAL 7.95 

Three  8080  based  minicomputer 

systems and two 6800 minicomputer 
systems available. 

Lowest prices and most co mplete line of co m-

puter kits in the industry. 

R-M TERMINAL 
The R-M Terminal is a surplus, hotel reserva-

tion terminal, ideal for adaptation to a co m-

puter terminal or for modification for ham R 

TTY use.  The keyboard output is BAUDOT 

code, with electronic parallel to serial con-

version, and provision for storing and editing 

512 characters.  The case will hold a Teletype 

32 or 33 printer.  Manual and schematics fur-

nished. With solid-state Hall-effect keyboard, 

illu minated switch panel, card guides, case, 

and multi-voltage power supply,  $109.95, 

plus shipping. With ASCII converter $134.95. 

All 9 PC boards, with edge connectors, co m-

plete with harness and docu mentation, as re-

moved from Ter minal, $19.95.  (Only $10 if 

ordered with $109.95 Terminal)  Co mplete 

manual and schematics may be purchased in 

advance for $5 with full credit towards pur-

chase within 90 days. 

Shipping  additional,  UPS  or  Parcel  Post. 

Shipping weight 60 pounds. 

Send stamped, self-addressed envelope 

for pro mpt response. 

liniMicroMart 
1618 James Street 

Syracuse, New York 13203 
(315) 422-4467 
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Get Your Head Together Altair now available at Gateway 

E s t e   Electronics; software. hardware, and services. Interface 

Engineering also available. 
ELECTRONICS 

2839 WEST 44 t h AVE. DENVER, COLO 80211 (303) 458- 5444  8123 FOGF_ BOULEVARD St. LOUIS. MISSOURI 63130 (314) 427-6116 
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DIGITAL DATA RECORDER 
for 

Computer or Teletype Use Up to 4800 Baud 

Uses the industry standard tape saturation method to beat all FSK systems ten to one. No modems or FSK decoders 
required. Loads 8K of memory in 17 seconds. This recorder enables you to back up your computer by loading and 
dumping programs and data fast as you go, thus enabling you to get by with less memory. Great for small business 
bookkeeping. Imagine! A year's books on one cassette. 

Can be software controlled. Comes complete with a software program used to test the units in production (8080). 
Manual includes software control hook up data and programs for 8080 and 6800. 

SPECIFICATIONS:  Model CC7 $149.95 
A. Recording Mode: Tape Saturation binary. This 
is not an FSK or Home type recorder. No voice 
capability. No Modem. Runs at 2400 baud or 
less  Asynchronous  and  4800  baud  Syn-
chronous.  (Simple  external  Synchronizer 
diagram furnished.) Runs at 3.1"/sec. Speed 
mechanically regulated ± .5%. 

B. Two channels (1) Clock, (2) Data. Or two data 
channels providing four (4) tracks on the 
cassette. Can also be used for NRZ, Bi-Phase, 
etc. 

C. Inputs: Two (2). Will accept TTY, TTL or RS 
232 digital. 

D. Outputs: Two (2). Board changeable from 
TTY, RS232 or TTL digital. 

E. Erase: Erases while recording one track at a 
time.  Record new data on one track and 
preserve three or record on two and preserve 
two. 

F. Compatibility: Will interface any computer 
using a UART or ACIA board. (Altair, Sphere, 
M6800, etc.) 

G. Other Data: 110-220 V — (50-60) Hz; 2 Watts 
total; UL listed; three wire line cord; on/off 
switch; audio, meter and light operation mon-
itors. Remote control of motor optional. Four 
foot, seven conductor remoting cable provided. 

H. Warrantee: 90 days. All units tested at 110 and 
4800 baud before shipment. Test cassette with 
8080 software program included. 

Also available — MODEL CC7A with variable motor speed 
which is electronically regulated. Runs 4800 baud Syn-
chronous or Asynchronous without external synchronizer 
board. Recommended for quantity users who require tape 
interchangeability. Comes with speed calibration tape to set 
exact speed. $169.95 

* * * * * * * * * * * * * * * * * * * * * * * * * * 
NATIONAL MULTIPLEX CORPORATION 
3474 Rand Avenue, Box 288 
South Plainfield, New Jersey 07080 

(201) 561-3600 

Mailing Label
 — PRINT 

SHIP TO: 

COMING NEXT MONTH — Build Your Own — 

• Kit version of the CC7 circuit board for use with your own 
recorder (cassette or reel to reel). Go to 9800 baud with suitable 
heads and tape speeds. This kit contains the P.C. board and 
switches with the power supply in a black bakelite box. Also 
includes the synchronizer circuit for 4800 baud. $59.95; 

• Hexadecimal Keyboard — Load programs direct from keyboards' 
16 keys and verifying display. Does not use Computer I/O. 

• I/O for use with Computer Aid or other digital recorders. 
Variable baud rate selectable on externally located unit by one 
knob. Can load computer or accept dumps without software. 
Turnkey Operation. For any 8 bit computer. 

Interested in these? Send your name and address 

for brochure when released. 
(EDUCASSETTE is our registered TradeMark) 

* * * * * * * * * * * * * * * * * * * * * * * * * * 

  Data Recorder @ $149.95 

  Operating & Technical 
Manual (Schematics) 
@$1.00 

•   New Products, No Charge 

Please enclose $2.00 Shipping & Handling 

['Cash O Check O BankAmericard  ['Master Charge ta t 

Card No.   

Signature   

Expiration date 

Total enclosed $ 

N.J. Residents add 5", 
Sales Tax 
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willimmillENCLOSURES! 
BEES 

lOP 
P OLL O  JJJ y 

Deluxe Electronic Equipment Enclosures 

[Al 
Pro4:lucle 

DOSY BC,KS are fabricated of heavy cold rolled steel. The front 
panels are of 20 gauge brushed chrome steel, line screened and 
have a red Rocker DPDT switch installed (except "A" box) with 
gold plated contacts and terminals. Covers are finished with 
baked on wrinkle enamel. 

All cabinets are completely assembled and supplied with 4 
rubber feet riveted in, individually packed in a heavy duty 
corrugated mailer carton. Chassis "C" thru "H" are CRS, 
nickel-plated over copper for excellent RI' conductivity. 

A 

HA 

DI 

5 5/8 x 2 1/2 x 3  $4.35 
5 11/16 x 3 3/8 x 3 3/4  5.85 
7 1/4 x 3 3/8 x 5  8.75 
8 x 2 1/2 x 8 (mobile mtg. avail.) 10.50 
6 1/2 x 3 15/32 x 7 1/16  9.50 
7 1/2 x 4 1/2 x 10  11.25 
10 1/16 x 3 5/16 x 9  11.25 
5 1/8 x 5 1/2 x 4 (Blank Panel)  8.50 
5 x 3 1/2 x 5 3/4 (Sloping Panel)  8.50 
4 1/4 x 7 3/8 x 11 w/handle  15.75 
11 1/8 x 6 1/8 x 12 3/4  23.75 
11 1/8 x6 1/8 x IS 3/4  25.50 

Mtg. bracket set for D .45 

VODBOX 
by infra fah inc 

sill% 3-7-6 

EASE OF ASSEMBLY 
Just lour si rens assemble or disassernb.e the 

COLORS 
M OD-U-BOX cabinets are finished with baked-on 

vinyl Organosol in designer coordinated color 
combinations Cabinets have a textured wrap around 
base with a smooth sloped front insert. Our standard 
colors are blue IhIul. tan Ill, gray (gy) and black (111k) 
texture for the wrap around and gray (gyl, white (w) or 
black iblki on the front insert. 

CONSTRUCTION 
Our cabinets are made entirely of Aluminum. for 
strength and ease of handling 

MBS 3-4-6  3"  4  $7.36 
MBS 3-7-6  3"  7"  7.94 

MBK 2-5-5  2'  5"  5"  6.89 
MBK 2-7-6  2  7'  7.91 
MBK 3-10-11  3"  10"  11"  12.47 
MBS 4-10-10  4"  10"  10"  12.49 
MBK 5-10-10  5"  10"  10"  14.41 
MBK 6-12-10  6"  12"  10"  15.96 

NOT ALL COLORS & STYLES ARE STOCKED / 
PLEASE ALLOW 2 - 3 WEEKS DELIVERY 

MCP 

MCH 

MCR 

3 axis 

345 114 90 
317  t5 50 
3.49  1626 

3412  1865 
355  1500 
357 
359 
35 t2 
365 
367 
369 
34 12 
3.85 
3-87 
3.74 
3-812 
344 
34.7 
344 
3812 
395 
397  1610 
399  1736 
3912 2041 
3175  1685 

15 64 
1644 
1891 
15 12 
15 77 
1657 
19 20 
1528 
15 96 
14.81 
2011 
15 51 
1630 
1133 

2034 
1552 

Slash 

545 115.90 
547  16 68 
5-49  17 89 
5.4 12 70 60 
555  1598 
557  1681 
559  1806 
55 12 2087 
565  1616 
567  1699 
569  1824 
56 12 2120 
575  1636 
571  1723 
519  18.53 
5 712 21.11 
585  1684 
5 a 7  1759 
589  1908 
58 12 12 81 
596  1664 
597  1/59 
599  7912 
5911  2321 

5125  18 13  

71466 

74.5 516.74 
74-7  18.11 
744  18.34 
74.13  22.50 
7.64  1115 
76.7 
7 Si 
7412 
7-6-6 
747 
741 
7412 
714 
227 
7.7.1 
27-12 
744 
74.7 
744 
7812 
745 
7 9 7 
/ 9 9 
2912 
Ill s 

11.21 
11.54 
22.79 
17.05 
11.411 
1174 

11.27 
18.72 
2014 
2188 
17.34 
18.13 
2014 
24.88 
17 59 
19 11 
30 69 
24 96 
19 36 

11-4647- , 

104-5 12150 
104-7  2315 
1044  25.37 
104-13 3020 
104-6  21.56 
104-7  2325 
10-64  25.61 
104-12 30.54 
1044  2110 
1047  23.69 
1041  2161 
10412 3195 
1014  22.30 
117.7  24.02 
1014  2133 
107-12 31.64 
104-6  22.02 
10437  24.65 
1044  27.13 
10-8 12 3242 
109 5 23 01 
1091  24 83 
1099  2736 
10 912 3181 
10 12 5 25 01 

961 

10 

The clean design of this Bud 
enclosure results in excellent 

visibility of panel mounted 

Components Since the Cover is one 

piece, it is easily detached for quick 

access to the interior. Base is 1/8" 

aluminum with black texture finish; 

the cover is .057 aluminum with 

smooth white enamel finish. No 
fasteners are exposed on the visible 

surfaces. Rubber feet furnished. 

Compucab series 

511, 

14 

SC 12100 

SC•12100 
SC12101 

Linear 

RC•11100 
RC11101 

10 

SC 13100 

SC 13101 

SC•13100 
SC13101 

23.70 
48.35 

Slope 
Sc 12100 

A B 
414. 5 
34 12 

RC 11101 

A B 

8  12 

5 
10 

10.60 
22.05 

RC 11100 

A 

15.60 
34.30 

rdiii THE PROBLEM SOLVERS F,ALAA 214/ 634-7870 
K A ELECTRONIC SALES 
1220 M AJESTY OR  (DALLAS, TEX AS 75247 



You can buy 
this microcomputer 
for $39.95, but... 

We would be a bit surprised if you 
could do anything meaningful without 
additional hardware and software. 
Wave Mate's Jupiter II" isn't the kind of 

microcomputer kit you only stare at ... when 
you've completed your Jupiter II just plug in 
your terminal and you're ready to go. That's 
because it goes beyond the sum of its high 
quality parts. It's the ultimate micro kit 

experience. In performance, in documentation, 
in reliability. First, consider its superb features. 

It has small pluggable wire wrapped cards 
easily tailored to suit your modifications. 

Every IC is socketed and 100% burn-in tested. 

LC- Al 

MC 6800 

In fact every part including the powerful 
MC 6800 CPU and the 8K dynamic RAM 
is guaranteed for 120 days. It has the best 

software around, System Monitor and Debug 
programs (ROM). Includes powerful text 
editor and Motorola compatible assembler. 
And BASIC at no extra cost. Because we've 
been making microcomputer systems for over 
4 years, we can offer you the broadest line of 
interfaces including TV terminal and dual 
audio cassette. Impressive. And yet the 
grandest feature is the experience   
of completing a kit that works. 
Guaranteed. Ulnae Mate 

W - MalI, Mir M aI M MAWI U M M MAIIAIV/IWAW M m/W M M M MAIII M / M M M MAIN 
Good until May 1, 1976  NEXT MONTH WATCH FOR STUPENDOUS 
(assembled $1950.00)  ANNOUNCEMENT!! 

ACT NOW AND SAVE 
SPECIAL price $1445.00 

Jupiter II Microcomputer Kit Includes: 
• Rack mount module cage 
• Wire wrap tool 
• Wire unwrap tool 
• Cables, connectors, all 
other necessary 
hardware 

• Software (editor, debug, 
assembler, BASIC) 

• Assembly manuals 
• Operators manuals 
• Theory of operation 
manuals 

• Annual membership in 
users group 

Modular plug-in power 
supply 
9 module PC backplane 
CPU module 
System monitor module 
8K dynamic RAM 
module 
Serial RS 232 
communication interface 
module 
Front panel module 
Front panel 
Wire; cut, stripped, color 
coded 

Sad a a n n.  • 

WINED 

11•1 •11.0 
../011 

a n. 

0 Send Jupiter II micro kit. 
0 Kit 0 Assembled 
O Send details on kit-a-month 
O I'm not convinced; send me 101 reasons why. 
El Please send free Jupiter II System catalogue. 

0 Check enclosed for $   
Include $10.00 for postage and handling. California 
residents add 6% tax  Delivery 60 days ARO 

Name   

Address   

City/State/Zip   

WAVE MATE 
1015 West 190th Street Gardena, California 90248 I 
Telephone (213) 329-8941 

WARRANTY 
120 days on all parts,  111 

materials and workmanship. 
litave Mate,   

m m mag ma wm m m m m m m mar mai 
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INTROCILICINq Th E 

MICRO-ALTAIR 

The complete Computer System 
that requires just a keyboard 
and TV monitor for use. 

The MICRO-ALTAIR is: 

The hardware — video terminal interface board, CPU/ROM/ 
RAM board, backplane, power supply and cabinet; 

The software — video driver, debugger, operating kernel 
supplied on ROM: 

The personal computer system — complete, expandable, no 
loose ends — a complete and powerful tool: 
THE SOLUTION BOX FROM POLYMORPHIC SYSTEMS. 

Applications include smart terminals, data acquisition systems, 
games, accounting, front-end for a larger computer-anywhere a 
little processing is required. 

COMPLETE SYSTEM SEXCEPT FOR MONITOR AND ASCII KEY-
BOARDS S575.00 KIT. DELIVERY 60 DAYS — SERIAL I/O AND 
CASSETTE OPTIONS AVAILABLE. 

VIDEO 
TERMINAL 
g ALTAIR M O Pt Lif.. coWPwr reit 
II 16 I r nei• •I 32 or 64 eg•r•ct•re 
• Upper •nd i,a.r "tee (7 9 f•nr. 
• K•talbo•Y al input port on ba wd 
• srsphic• copobr I ity 148.64 Sr 1211) 

prOt. YMOOPHIC SYSTEMS 

Go to your local computer store and compare 

Video Terminal Interface — characters are stored in on-board 
memory. Entire screen may be read or written in 20 millisec-
onds. Software includes a text editing system with scrolling 
and insert and delete by character or line. 
VTI/32  32 character line  $160.00 kit  $230.00 assd. 
VTI/64  64 character line  $185.00 kit  $260.00 assd. 
VTI/SK  Socket kit for VTI kit $ 15.00 
Delivery — 30 days 
Analog Interface — 1 or 2 channels of analog output with 10 
bits of resolutions (0-10V or + 5V with bipolar option), 6 bits of 
latched digital output and 8 analog comparators for software 
controlled A/D conversions. 

ADA/1  1 analog output  $135.00 kit  $175.00 assd. 
ADA/2  2 analog outputs  $185.00 kit  $235.00 assd. 
ADA/SK Socket kit for ADA kit $ 10.00 
Delivery —  30 days  Anle,,ca,d and Master Chdlgt Accepted 

All prices and specifications subject to change without notice. Prices are USA only 
Calif. residents add 6% sales tax. Add 5% shipping, handling, and insurance 

POLYMORPHIC SYSTEMS 
737 S. Kellogg, Goleta, CA 93017  (8051 967-2351 

FOR SALE 
18" FACSIMRE RECORDERS 
The  leading  manulacturei  ol  18'  FACSIMILE 

WEATHER CHART RECORDERS is nmv updating an 
existing network to solid state equipment. This updating is 
making moileble a number of 18" weather map recorder' 
ideally suited lot anyone interested in experimenting with 
facsimile. 
These recorders, with suitable reamer and FSK con-

verter. can be used to monitor radio weather chart 
broadcasts as well as press wire photo trommissions. 
Thew retordws are priced from S50 to S200 and are 

meltable on a first tame. first served baus. 

ALDEN ELECTRONIC & IMPULSE 
RECORDING EOUIPMENI CO. INC. 
Washington Street, Westboro MA 01581 16111366 8851 

BYTE ISSUES #1 #2 #3 #4 

In  case you are ONE OF  THE 
PEOPLE who wants to complete his 
collection of BYTE magazine, a few of 
the early issues are still available ... 
until the limited supply is exhausted ... 
only $3.00 each ... all four for $10. 

73 Magazine, Peterborough NH 03458 

Shortwave Listening 
1976 World Radio TV Handbook - $10.95 

Gated 1000/100/50/25/10 kHz Calibrator - $54.00 

Barlow Wadley & R.L. Drake Receivers 

1976 "Confidential" Frequency List - $5.45 

GILFER, Box 239, Park Ridge, NJ 07656 

WYOMING 
Ranch land. Antelope, deer, elk, wild 
horses — Your "Antenna Ranch." 10 
Acres $30 down, $30 month. FREE 
info — maps — photos. Owner: 

Dr. Michael Gauthier, K6ICS 
9550 E. Gallatin Rd., Downey CA 90240 

--LIQUID SILVERPLATE--
SINGLE SULU 1 ION  NO MIXING  • No FUSS • 

NO LETHAL CHE MICALS • FAST ACTING 014 

COPPER • BRASS • BRONZE • BRUSH ON 

OR DIP • RINSE AND WIPE DRY • 6 LIQUID 
OZ. BOTTLE WILL SILVERPLATE UP TO 

1800 SQUARE INCHES OF METAL • $7. 00 • • • 

ABAR RESEARCH 

11118 PARKER STREET. MOKENA, IL. 60448 

Phone patch, legal, no connections, 
eliminates  crosstalk.  Complete, 
except mic. input. Specify speaker 
ohms. Guaranteed. Best on market 
— $24.95. 

V IPS 407 CONNOR AVENUE 
LOCKPORT IL 60441 

MILITARY 
SURPLUS WANTED 
Space buys more and pays more. High-
est prices ever on U.S.  Military sur-
plus, especially on Collins equipment 
or parts. We pay freight. Call collect 
now for our high offer. 201 440-8787. 

SPACE ELECTRONICS CO. 
div of Military Electronics Corp. 

35 Ruta Court. S. Hackensack, N.J. 07606 
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Mik bug® is a registered trademark of 

Motorola Inc. 

'V 
MP-A processor card. A complete microcomputer system on a single 
card. It features the "Motorola" MC6800 processor. The powerful 
memory orientated processor that is rapidly becoming the standard 

of comparison in the industry. Also on this board is the MCM6830L7 
Mikbug ROM, MC6810 RAM and the MC14411 baud rate generator. 

The crystal controlled master clock oscillator and tri-state data bus 
drivers complete the board. Everything works from a single 5.0 

Volt supply.  MP-A  $145.00 

MP-M main memory card. This circuit board contains two 

blocks of 2,048 words of memory. Each part has its own 

supply regulator and can operate independently of the other 

half. The memory chips are the proven reliable 2102 static 

type. They are capable of cycling fast enough to allow full 

speed operation of the processor at all times. No waiting for 

refresh cycles and no problems with "flakey" memories. Only 

a single 5.0 Volt supply required. 

MP-M  $125.00 

Chassis, mother board 
and power supply. Ano-

dized cabinet with perfor-
ated cover for cool operation. 

Ten amp power supply will 

power fully expanded system of 
up to six memory cards and eight 

interface cards. 

MP-B-Mother Board   $40.00 
MP-F—Chassis   $30.00 
MP-P—Power Supply   S35.00 

LtriCol ni RE zr 
CCDIMI CULu-1- n) AVRT 

MP-C serial control interface. This 
programmable interface may be used 

to connect the computer to either a 
video terminal or TTY current loop 
system. Directly compatable with 
either system. No hardware changes. 

MP-C  $40.00 

EiIN nigg 
Computer System 

with serial interface and 2,048 words 

of memory  $395.00 

Li Enclosed is $395 for my SwTPC Computer Kit  Li Send Data 

n or BAC 

or MC 

NAME 

 Ex Date   

ADDRESS 

CITY STATE  ZIP 

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284 



Data processing systems 
have revolutionized our 

world, allowing vast amounts 
of information to be stored, 
exchanged,  updated,  and 
utilized in ways undreamed 
of a few years ago. A chain of 
department stores can be tied 
together, for example, by a 
data network making current 
inventory,  personnel  and 
credit information instantly 
available at widely separated 
locations; a railroad can con-
trol activity at its switchyard 
from  a control  center 
hundreds of miles distant; 
switching functions within a 
telephone  company  office 
can be accomplished rapidly 
and reliably in accordance 
with stored program instruc-
tions.  The  information 
involved in each of these 
examples is different, but the 

Joseph C. Fowler 

GTE Lenkurt Demodulator 
Assistant Editor 

underlying processing prin-
ciples are the same. 
A digital computer or data 

processor of any type is 
basically  a stored-program 
machine, in which a memory 
facility holds a set of oper-
ating  instructions  — the 
system program. Information 
is put into a digital format 
and fed into the machine, 
which retains it in a data 
memory. The instructions in 
the program memory, which 
are also in digital form, tell 
the processor what problem is 
to be solved, or function per-
formed, related to the inp.it 
data. When the operations 
demanded by the program 
memory  have  been corn-

Reprinted from the GTE Lenkurt 
De modulator,  September, 
October, 1975. 

pleted, the data is fed out to 
be utilized in some manner. 
In practice, program instruc-
tions are often stored within 
the same memory facility as 
the data; in this way, the 
program can also be changed 
if desired. 
Despite  surface 

differences,  the  ways  in 
which memory facilities re-
ceive, hold, and feed out 
information are all based on 
either sequential or random 
access principles. 

Sequential Memories 

The sequential, or serial, 
memory method requires that 
the data bits comprising the 
information be arranged in a 
particular order. Data stored 
in this manner — including 
both  programmed  instruc-
tions and input information 

— is retrieved strictly in 
accordance with its position 
in a time sequence. 
A si mple  example  of 

sequential memory storage is 
paper tape, which uses the 
presence or absence of holes 
to indicate the condition of a 
data bit; the combined states 
of several bits identify a 
particular digit (see Fig. 1). 
The tape is moved through a 

SHIFT REGISTER  

CELL I 

I 

DATA IN 0 - L-0 -

R  0 

CELL 2 

R  0 

BI 

DIGIT 
4  3 

0  •  • 

•  0  • 

0  •  0  • 

0  •  0 
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Fig. 1. Paper tape is a form of sequential memory storage, in 
that the bits identifying a given digit can only be retrieved 
during their allotted sensing time, which may cause delay in 
finding desired data. 

sensing device to convert the 
hole patterns into a series of 
pulses  for  electronic 
processing.  Each piece of 
information is retrieved as it 
passes the sensor. Another 
form of sequential memory 
storage  is magnetic tape, 

program  instructions and 
must be physically  intro-
duced  into the processor 
system — threaded through a 
sensing device, for example — 
so that input data can be 
operated upon. They may 
also be used to retain the data 

Those Exciting 

which stores information as 
magnetic  fl ux  variations 
corresponding to the 1 s and 
Os of digital data. 

Sequential access memory 
systems, including punched 
cards and magnetic disks as 
well as tapes, have been 
widely used in the area of 
mass  computer  memories. 
They  typically  contain 
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CLOCK 0   

Fig. 2. The shift register, which stores data for as long as it 
takes for the clock to move it through each cell, is typical of 
semiconductor sequential memory systems. 

for future processing. These 
devices provide a permanent 
storage capability since the 
cards, disks, and tapes can be 
removed and filed for re-
peated use, and they have 
non-destructive readouts (i.e., 
data does not have to be 
re-entered every time it is 
used); however, they have 
some  shortcomings  which 
limit their usefulness in high 
speed memory applications. 
For example, sequential 

access can be a relatively slow 
process  because  a large 
amount of irrelevant data 
may  have to be scanned 
before the desired bits are 
found. This delay may be 
from milliseconds to minutes, 
which is much too great for 
many of the uses to which 
modern  data  processing 
equipment  is put.  Addi-
tionally,  these  sequential 
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Fig. 3. The bistable multivibrator, or flip flop, has two stable 
states, making it an ideal digital data memory storage cell. 

mass memory systems require 
a mechanism to move the 
data-carrying  medium  past 
the sensor; this device is of 
necessity completely mechan-
ical, and is subject to the 
adjustment and maintenance 
considerations which apply to 
all such devices. 

uncommon for a data pro-
cessing system to use tapes 
and similar elements as per-
manent, high volume program 
storage facilities, and semi-
conductor structures for the 
"working"  memories  in 
which the stored data is oper-
ated upon. 

Memory Chips 
RAMs, ROMs, PROMs, etc. 

Temporary Memories 

Cards, tapes and disks con-
tinue to play an important 
role as high density, long-
term mass memory storage 
elements in such applications 
as personnel record main-
tenance, inventory control, 
and retention of performance 
data  for comparison with 
future achievements. 

For low capacity, tem-
porary memory storage, how-
ever, structures composed of 
semiconductor devices have 
become dominant in recent 
years.  Temporary  data 
storage facilities are used in 
such areas as office equip-
ment (calculators, etc.) and 
immediate-use or "working" 
memories wherein a data pro-
cessing device can hold the 
data with which it is dealing 
at any given time. It is not 

Temporary memories are 
also widely used in data pro-
cessing terminals, which serve 
as remote input/output units 
for a large central computer 
and may be in any number of 
forms, from a simple type-
writer keyboard to a small 
computer. Terminals provide 
a means of encoding data for 
manipulation by a central 
computer, and decoding it for 
use by a human operator. 
Interconnection of central 

computer  and  remote 
terminal is commonly made 
over telephone lines through 
an interface unit called a 
modem, or data set. The data 
set may also contain a tem-
porary memory facility which 
allows it to hold data and 
either condition it for trans-
mission over the lines or pre-
pare received data for applica-
tion to the processor. 
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Fig. 4. A random access memory (RAM) is a matrix of 
memory cells, any of which can be accessed without regard for 
any other cell. 

The semiconductor devices 
used in temporary memory 
structures  are  typically 
arranged as groups of indi-
vidual units called memory 
cells, each of which stores 
one bit of information as 
either a logic 1 or logic 0. A 
cell may consist of as little as 

one transistor-capacitor com-
bination, or it may be a com-
plex arrangement of several 
components. But, whatever 
its composition, it has at least 
two states that can represent 
digital data bits. 

Shift Registers 

A shift register is a device 
for the temporary storage of 
digital information; when a 
shift,  or  clock,  pulse  is 
applied, the register accepts 
new data and moves every 
stored bit one step toward 
the output. 
Fig. 2 shows an example 

of  a semiconductor  shift 
register  containing  five 
memory cells, each of which 
is a solid state reset-set (R-S) 
flip flop circuit. Data applied 
to the register input in a 
digital form is stored and 

shifted from cell to cell in 
accordance with the clock 
cycle rate. A logic 1 on the S 
input of cell 1, for example, 
will set the flip flop to the 1, 
or "on," state if a clock pulse 
is present at input C, thus 
storing the digit. On the next 
clock pulse, the stored bit is 

shifted out of cell 1 to set the 
second cell to the 1 state, and 
a new digit is fixed in the first 
cell. This procedure continues 
through the register, with the 
output of the final cell being 
shifted out for data pro-
cessing. The clock frequency 
controls the rate at which the 
shift register stores and feeds 
out data bits, with each bit 
being delayed between input 
and output by as many clock 
cycles as there are cells in the 
register. Since the storage and 
retrieval are done on a first-
in, first-out basis, the shift 
register  is a sequential 
memory storage device. 
Digital data can also be 

handled by a random access 
process. This does not mean, 
of course, that no orderly 
procedure  is involved;  it 
means, rather, that informa-
tion can be stored in a partic-
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ular memory cell, or location, 
and retrieved without regard 
for any other location. 

Random  Access  Memory 
Systems 

A random access memory 
(RAM) can be defined as a 
structure in which any data 
bit can be stored (written) or 
retrieved (read out) in any 
order. 
One of the most basic 

ways to create a memory cell 
is through the use of the 
bistable multivibrator, or flip 
flop. As shown in Fig. 3, such 
a memory cell may consist of 
only two transistors, two 
resistors, and a power source. 
In this cell, one or the other 
of the transistors is always 
conducting, holding the other 
one off. When an external 
signal forces the off transistor 
into conduction, the initially 
on transistor turns off and 
remains in this condition 
until another external signal 
resets it. The flip flop, there-
fore, has two stable states 
which can be used to store 
information in the form of 
logic is and Os. 
A RAM is essentially a 

matrix of such memory cells, 
with each cell identified by a 
unique code, or address. The 
data processing equipment 
can retrieve a bit of informa-
tion by addressing the proper 
location.  Because  of  the 
matrix structure, the time 
required to locate any given 
bit is approximately the same 
as that required to locate any 
other bit. For example, in 
Fig. 4 the digit stored in cell 
1, at location Al, could be 
available at the data output in 
almost exactly the same time 
as the bit in cell 16, location 
D4. This rapid access to infor-
mation makes the RAM ideal 
for application as a tem-
porary storage facility. 
Random access memory 

structures are of two basic 
types: read/write and read 
only. A read/write RAM is 
programmable; that is, data 
can be entered into, changed, 
and  removed  from  the 
memory at any time. A read 
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Fig. S. Bipolar and unipolar transistor structures are the most 
widely used semiconductor memory cell components. 

only memory (ROM), how-
ever, has certain data patterns 
fixed into it, usually during 
the manufacturing process. In 
such a structure, information 
can be read out — it will 
always perform the same 
function — but the stored 
program does not change. 
Because the data pattern is 
fixed, a ROM retains its pro-
gram regardless of circuit 
power considerations; that is, 
it is a "non-volatile" memory 
device. A read/write memory, 
however, needs a constant 
source of power to remain in 
operation; if power is re-
moved, the semiconductors 
stop  conducting and  the 
stored information is lost, so 
the read/write RAM is con-
sidered to be a "volatile" 
device. 
Although it is not techni-

cally accurate to do so, com-
mon usage has led read/write 
memories to be referred to 
simply as RAMs, while read 
only structures — which are, 
in reality, a type of RAM — 
are designated ROMs, and 
this discussion will follow the 
same nomenclature. 

Bipolar and Unipolar Transis-
tors 

The two most widely used 
devices in memory matrix 
design today are the bipolar 
and unipolar, or field effect, 

transistor. Each can be easily 
realized  as an  integrated 
circuit (IC) component, and 
they are readily adaptable to 
virtually any circuit configur-
ation. 
Essentially, a bipolar tran-

sistor  is a semiconductor 
device  whose  conductive 
properties depend upon both 
majority  and  minority 
carriers; that is, current flows 
in a bipolar transistor because 
of the simultaneous move-
ment of both positive and 
negative  charges.  Negative 
charges  predominate  in 
n-type  semiconductor 
material because there is a 
surplus  of  free  electrons 
within the material's atomic 
structure;  p-type  material, 
however, has a shortage of 
free electrons. The regions in 
which the electrons would 
normally exist act as positive, 
mass-bearing charges called 
"holes"; p-type material thus 
maintains an excess of posi-
tive charge carriers. The com-
mon transistor is a general 
type of bipolar device, since 
its current flows due to hole 
and electron movement. Fig. 
5A shows the normal flow 
pattern within an NPN struc-
ture (Fig. 5B shows a bipolar 
NPN structure as an inte-
grated circuit). The forward-
biased emitter-base junction 
allows  electrons  to  be 

injected by the emitter into 
the base region. Within the 
base, the greater part of the 
current flow is caused by 
holes combining with the 
excess electrons. The reverse 
bias of the collector-base 
junction allows electrons to 
pass into the collector region; 
because there are two n-type 
regions, electrons are the 
majority carriers, although 
the simultaneous action of 
the minority carrier holes is 
indispensable. 

The field effect transistor 
(FET) is a unipolar device, in 
that its current flow is the 
result of the movement of 
only one type of carrier. In 
what is called the p-channel 
FET, holes are the majority 
carriers, while the carriers in 
an n-channel FET are elec-
trons. 

Fig. 5C shows a p-channel 
FET structure operating in 
the  enhancement  mode, 
which is the most common 
operating mode for FETs. In 
this mode, there is no con-
duction within the device 
when the gate voltage is zero; 
the other mode of operation 
is called depletion, wherein 
the semiconductor device is 
always  conducting  and 
requires a proper gate-to-
source voltage to turn off. 

When the gate in Fig. 5C is 
made negative with respect to 
the source, it creates an elec-
trostatic field which attracts 
holes from the n-type semi-
conductor material toward 
the area directly below the 
gate  dielectric  material. 
Initially, this n-type area has 
a surplus of electrons, but as 
the holes are drawn into it, 
the electrons are neutralized. 
At some gate voltage, the 
holes become dominant and a 
current-carrying channel  is 
produced between source and 
drain in which holes are the 
majority carriers. Because the 
gate is electrically isolated 
from the rest of the structure 
by the dielectric material, 
there is no current flow into 
it; the channel, which allows 
current  to flow  between 
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What good is a 
Micro-Computer 

you can't 
make it work? 

Startup time on micro-computers can be a real problem. We know that. That's 
why we've developed The Micro-Designer. The first complete package of hard-
ware, software and educational materials. All with one purpose: to speed micro-
processor system design. 

How? By providing the only microprocessor test and development system with 
solderless breadboarding capabilities. At its heart: the Intel 8080A processor 
chip, providing all signal functions. A front panel that monitors functions of the 
microprocessor and allows data I 0 with or without an asynchronous terminal. 
Up to 65 K memory. And the Bugbooks, E&L's innovative approach to self-
teaching micro-electronics. 

And, when you're ready for your final system, you use the same modules and 
cards that you learned on. So experiment. Design. Test. Because now there's 
a system that's caught up with imagination. The Micro-Designer from E&L 
Instruments. Squander a minute now to write us about it; we'll send you full 
information. And maybe save you weeks of work. 

 1 

1 

E&L INSTRUMENTS, INC. 
Circuit Design Aids 

61 First Street, Derby, Ct. 06418  (203) 735-8774 
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Fig. 6. A 2-word, 2-bits-per-word memory array utilizing 
multi-emitter bipolar transistor structures. 

source and drain, is created 
and maintained by the elec-
trostatic field. 
The need to provide more 

electronic  function  in 
increasingly small areas has 
resulted in a great variety of 
miniaturized circuits. Bipolar 
transistors, for example, can 
be realized as discrete items, 
such as those seen in various 
entertainment products. In 
data processing applications, 
however, the large number of 
components  required  to 
produce a memory matrix 
makes the use of such bulky 
devices impractical; a circuit 
board with several hundred 
discrete transistors mounted 
on it — which is what a 
memory  matrix  would 
require — would be too 
unwieldy to be of any real 
use. 

Bipolar Transistor RAMs 

Integrated  circuit  tech-
niques allow quantities of 
circuit elements to be realized 
in a small space; these tech-
niques have been used to pro-
duce  bipolar  transistor 
memories of various micro-
miniaturized sizes and den-
sities. 
The basic storage element 

in these  matrices is the 
bistable  flip  flop,  which 

appears in many circuit varia-
tions to meet different appli-
cation requirements. 
A bipolar RAM cell which 

has been widely used is the 
transistor-transistor-logic 
(TTL) type, exemplified by 
the multiple-emitter circuit 
(see Fig. 6). In this case, the 
data processor applies an 
address code to a decoding 
circuit; the decoded address 
raises the voltage on the 
correct  word  select  line 
(places it at a logic 1 level), 
preparing the cell for the read 
or write function. A logic 1 
bit can be written into the 
cell, for example, by placing 
the write enable line at a low 
voltage (logic 0) level while 
the data bit input is logic 1. 
This causes the bit line to be 
low, turning Q1 on and 02 
off, a state which represents a 
logic 1 within the ca. Once 
the write function is com-
plete, the address changes, 
the word select line returns to 
a logic 0 state, and Q1 
remains on. To read out the 
stored digit, the address raises 
the word select line level and 
the write enable line is held 
high (logic 1), allowing read 
current representing the value 
of the cell's contents to flow 
into the appropriate sense 
amplifier for output to the 

data processor. Because the 
read process does not change 
the state of the flip flop, the 
stored information is not lost 
and the cell is considered to 
have a "nondestructive" read-
out capability. 
The  2-word,  2-bits-per-

word memory shown in Fig. 
6 is, of course, limited in its 
application.  The  same 
addressing,  reading,  and 
writing functions, however, 
are  performed  in bipolar 
RAMs  containing  several 
times the number of cells. A 
typical example of expanded 
capacity is a single integrated 
circuit capable of storing 16 
words of 4 bits each, for a 
total of 64 bits on one tiny 
silicon chip. GTE Lenkurt 
uses nine such chips in both 
its 262A and 262B data sets. 
The bipolar RAMs comprise a 
data memory, in which input 
data is held to be operated 
upon. Because of the read/ 
write  capabilities of the 
RAMs, the data being pro-
cessed  can  constantly be 
updated and changed. 
Major  considerations in 

memory design include the 
speed with which a cell can 
be made to change state 
(access time) and the amount 
of power dissipated by the 
cell's components. 
Operating in a saturation 

mode — in which the "on" 
transistor  constantly  con-
ducts the maximum possible 
current  — the  TTL-type 
memory cell requires some 
amount of time to drive the 
transistor out of saturation 
before a change of state can 
occur. This delay is only on 
the order of nanoseconds, but 
is enough to concern circuit 
designers. In addition, the 
saturation  mode consumes 
relatively large amounts of 
power. Two of the more 
successful  configurations 
developed to overcome these 
disadvantages are the diode 
coupled and emitter-coupled 
logic (ECL) cells. 

Diode Coupled RAMs 

Two gating diodes are used 
to control conduction in a 

diode coupled cell (Fig. 7). In 
integrated  circuits,  these 
diodes are frequently "hot-
electron,"  or  "Schottky 
barrier,"  devices,  which 
become  forward-biased  at 
lower voltages than conven-
tional diodes. 

If the state of a cell must 
be changed to store a bit, the 
address decoder causes the 
voltage on the word select 
line to be forced low, while 
the voltage is raised on the bit 
line associated with the tran-
sistor  to  be turned off. 
Referring to Fig. 7, in which 
02 is hypothetically to be 
turned off, raising the bit line 
B voltage and dropping the 
word select line (effectively 
making it more  negative) 
draws  additional  current 
through R4, increasing the 
base voltage on 01 to the 
point at which it begins con-
ducting. The cross-coupling 
of the transistors then causes 
02 to turn off, thus effecting 
the cell's change of state. 

Reading the stored digit 
out of a diode coupled cell 
also requires that the word 
select line be forced low, but 
in this case there is no voltage 
increase on either of the bit 
lines. The combined effects 
of the lowered word select 
line and a bias network cause 
the diode associated with the 
"on" transistor to be for-
ward-biased,  causing  the 
diode to conduct. Since the 
diode associated with the 
"off' transistor is reverse-
biased, a differential voltage 
develops between  the bit 
lines. A sensing circuit deter-
mines the cell's logic state 
from this voltage. 

Read current in a diode 
coupled cell is greater than 
standby current, which flows 
when the cell is storing a bit 
without being addressed, but 
is substantially lower than 
write current. Because of this, 
the voltage developed across 
the load resistors during the 
read operation is not great 
enough to change the cell's 
state and the readout is a 
nondestructive process. 
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Since standby current is 
lower than read current and is 
present a greater percent of 
the time, overall power con-
sumption in a diode coupled 
cell is lower than that of a 
TTL device. 

ECL RAMs 

The structure of emitter-
coupled logic (ECL) memory 
cells closely resembles that of 
TTL cells, but biasing tech-
niques are used to keep the 
transistors out of saturation. 
This allows the ECL storage 
element to change state very 
rapidly; the greatest advan-
tage of ECL over other semi-
conductor memory configura-
tions  is that it has the 
shortest access time of all. 
Reading and writing processes 
are accomplished in essen-
tially the same manner as for 
TTL, but at a greater speed. 
Because it constantly draws 
high current, however, an 
ECL memory cell has even 
higher power consumption 
than TTL, a fact which does 
impair its usefulness in cer-
tain applications. 

MOS Technology 

One of the major objec-
tives  in  semiconductor 
memory design has been to 
incorporate as much capacity 
as possible in the smallest 
area. The greatest size reduc-
tions have been achieved with 
metal  oxide-silicon  (MOS) 
techniques, which produce 
field effect transistor (FET) 
structures that are consider-
ably more compact than the 

BIT LINE A 

VOLTAGE 
SOURCE 

bipolar  integrated  circuits 
(ICs) previously discussed. 
An MOS FET is formed by 

depositing an insulating metal 
oxide — most often silicon 
dioxide — on a chip of 
silicon.  Etching  processes 
then remove the oxide from 
selected areas of the chip, 
exposing the substrate at 
source and drain locations 
while leaving the gate region 
insulated. Further processing 
establishes n- and p-type areas 
within the substrate. 
The size reduction possible 

with MOS techniques allows a 
much denser memory array 
to be produced within a given 
space than is possible with 
bipolar devices; there are also 
substantially  lower  power 
requirements  and  reduced 
packaging costs. 
Storage cells composed of 

MOS FETs may be of either a 
static or dynamic nature. A 
static cell retains its stored 
data as long as power is 
supplied to the circuit; a 
dynamic cell depends upon 
capacitive charge storage to 
hold  its data, and  must 
receive a "refresh" input to 
counteract  the effects of 
leakage. 

Static MOS RAMs 

The basic static MOS RAM 
cell is a bistable multivibrator 
(see Fig. 8) closely resembling 
the bipolar flip flop used in 
TTL memories. In an MOS 
flip flop, however, transistors 
serve  not only as cross-
coupled inverters (Q3 and 
Q4), but also as load resis-
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Fig. 7. A diode coupled memory cell uses gating diodes to 
control conduction and reduce power consumption. 
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Fig. 8. The heart of the static MOS RAM storage cell is the 
bistable flip flop composed entirely of field effect transistors 
(FETs). The logic level at one terminal is always the 
complement of that at the other. 

tances (Q1 and Q2). Elec-
trical isolation of the FET 
gate results in a very high 
input resistance which can be 
controlled  by  the gate 
voltage. A large-value resistor 
can thus be produced by an 
FET in a relatively small 
space compared to a conven-
tional resistor. 
Since only one of the 

cross-coupled inverters con-
ducts at any given time, the 
cell has two stable states 
which can be used to store 
information in the form of 
logic is and Os. The state of 
the cell is determined by 
external address and data 
signals. The cell's state re-
mains  constant  unless 
changed by an external signal, 
so  no  refresh  action  is 
required and the circuitry 
needed to.support the opera-
tion of the cell is simplified. 
A static MOS RAM storage 

unit, however, contains a 
minimum of four transistors, 
so it occupies a considerable 
amount of space on a silicon 
chip and consumes a rela-
tively large amount of power. 
Because of these disadvan-
tages, static devices have been 
largely replaced by dynamic 
MOS RAMs. 

Dynamic MOS RAMs 

The basic storage element 
in a dynamic MOS RAM cell 
is a capacitor, which holds 
and releases a stored charge in 
response to read and write 
commands. While the capaci-
tor could be an external 
device, it is much more com-
mon for dynamic RAMs to 
utilize  the  capacitance 
existing between gate and 

source of the MOS FET itself. 
This capacitance is due to the 
isolation of the gate from the 
rest of the structure by a 
dielectric material. Charging 
the gate-source capacitance 
sufficiently to turn the tran-
sistor on represents a logic 1 
state in most applications, 
while a lower charge or no 
charge at all serves as a logic 
0. 
Inevitably,  as with all 

capacitive devices, the charge 
stored  in the gate-source 
region drains off due to 
leakage current. If the charge 
is allowed to deteriorate too 
much, the data bit is lost, so 
some means must be provided 
to periodically restore, or 
refresh, the charge; a com-
mon  requirement  is that 
every cell in a memory matrix 
be refreshed every 2 milli-
seconds. Circuits to accom-
plish this are included in 
dynamic RAM designs, as are 
address decoding circuits. 
The operation of a typical 

dynamic MOS RAM cell can 
be illustrated with the 3 tran-
sistor cell shown in Fig. 9. In 
this  case,  information  is 
stored as a charge in the 
gate-source capacitance (CG) 
of transistor Q2. To write a 
data bit into this cell, an 
address decoder produces a 
write select signal, activating 
transistor Q1 and allowing 
data on the write data line to 
be transferred to the storage 
element. Depending upon the 
state of the data input, CG 
either  charges  or is dis-
charged.  When  the  write 
select signal is removed at the 
end of the write cycle, the bit 
is held in the cell. 
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At the beginning of a read 
cycle, both the read and write 
data lines are preset to some 
voltage. When the address 
decoder  produces  a read 
select signal, Q3 is ready to 
begin  conducting.  If the 
charge on CG is sufficient 
(logic 1), Q2 turns on and 
current flows through Q2 and 
03, reducing the voltage on 
the read data line. With no 
charge on the capacitance, Q2 
and Q3 remain off and the 
read data line stays at. its 
preset level. Because of the 
gate isolation, CG is in the 
same condition (charged or 
discharged) at the end of the 
read cycle as at the beginning, 
making  the  read  process 
"nondestructive." An output 
amplifier senses the state of 
the read data line and deter-
mines what cell condition 
would produce it (a low-level 
line  generally  indicates a 
stored logic 1) for application 
to the data processor. 

Refresh 

Refresh of the stored digit 
in Fig. 9 is accomplished 
through a clocked amplifier 
connected between the read 
and write data lines. Control 
circuitry provides the timing 
necessary to keep the refresh 
cycle separate from the read 
and write operations. 
The  refresh  process 

involves  reading  out  the 
stored digit and writing it 
back into the cell. To do this, 
both data lines are preset at 
the beginning of the refresh 
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cycle. A read select signal is 
then produced, transferring 
the bit to the read data line in 
the  same  manner as the 
normal read operation. The 
refresh amplifier inverts the 
condition of the read data 
line and applies it to the write 
data line. A write select signal 
then replaces the read signal 
and the data present on the 
write data line is entered into 
the memory. If, for example, 
a logic 1 (maximum charge) is 
stored on CG, the read data 
line is forced low (logic 0) 
when the read select signal 
forces Q2 and Q3 into con-
duction. The refresh amplifier 
inverts this and applies logic 1 
to the write data line; the 
presence of the write select 
signal causes this data to be 
written into the cell as a 
refreshed bit. With no charge 
(logic 0) on CG, this sequence 
is repeated, with a logic 0 
appearing on the write data 
line to ensure that the capaci-
tance is not charged by stray 
circuit currents. 
In Fig. 9, timing from the 

control  circuitry allows a 
single amplifier to serve an 
entire column of cells. One 
alternative configuration uses 
a common read/write data 
line. This lets the cell form a 
loop within itself and thus 
eliminates refresh amplifiers. 

ROMs 

A  read  only  memory 
(ROM)  is a data storage 
facility into which informa-
tion is normally written only 
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Fig. 9. A dynamic MOS RAM cell stores data in the 
gate-source capacitance of one of its transistors. 

once. After this entry, a ROM 
always produces the same 
output when addressed. 
The  difference  between 

the read/write RAM and the 
ROM can perhaps be best 
illustrated with the example 
of the pocket calculator. In 
almost all calculator designs, 
a RAM matrix serves as a 
"working," or data, memory 
and  ROMs  are  used  for 
i nput/output  interface, 
timing control and program 
storage (see Fig. 10). 
Each key on the calculator 

keyboard is identified by a 
unique binary number; all of 
these  numbers  are  per-
manently fixed in the ROM 
encoder so that, when a key 
is pressed, the corresponding 
binary number appears as the 
encoder output. If a digit key 
is pressed, the bits comprising 

KEYBOARD 
ROM 
INPUT 
ENCODER 

the presence or absence of a 
diode determines the logic 
state of a particular location; 
such a network is shown in 
Fig. 11. The row address 
decoder raises the voltage on 
the appropriate word line to a 
high positive level, forward-
biasing the diodes attached to 
that line. When the diodes 
begin conducting, they force 
their associated bit lines to a 
high (logic 1) level, while bit 
lines not connected to diodes 
remain low (logic 0). Output 
amplifiers sense the state of 
each line and present the bits 
to the data processor's other 
circuitry. 
For example, if the row 

address decoder raises the 
word line 1 level, diodes D1, 
D2, and D3 conduct, raising 
bit lines 1, 2 and 4. In this 
case,  the  matrix  output 

RAM 
DATA 
STORE 

ROM 
PROGRAM 
STORE 

H  ROM 
OUTPUT 
DECODER 

-..4 ROM 
OPERATION 
CONTROL 

DISPL AY 

Fig. 70. A pocket calculator typically utilizes both RAM and 
ROM facilities to process input data. 

the number are written into 
the RAM data store. Func-
tion key (addition, subtrac-
tion,  etc.)  numbers  are 
applied to the ROM program 
store as addresses. In the pro-
gram  store  are contained 
instructions for each func-
tion; when an address is pre-
sented, the proper instruc-
tions are read out of the 
ROM, leading to performance 
of the desired operation upon 
the data held in the RAM. 
When the function has been 
completed, the result is read 
out  and  applied  to  the 
decoder, which puts it into a 
form suitable for display. 
The basic ROM structure 

is a matrix of elements, each 
of which is accessed by a 
random address code, allow-
ing  approximately  equal 
access time to all bits. The 
simplest ROM structure is a 
network of diodes wherein 

would be the binary number 
1101. The next address might 
raise word line 4, in which 
case the output would be 
0110. In some applications, 
column (bit line) addressing is 
added to select fewer than 
the maximum possible bit 
outputs. 
ROM matrices are also 

formed with bipolar and MOS 
devices. In the most common 
configurations, the presence 
or absence of conductors 
establishes logic states. 
Fig. 12 shows a ROM 

matrix  utilizing  multiple-
emitter bipolar transistors. In 
this case, the collectors are 
used as row enabling con-
tacts,  replacing the word 
lines, and emitter contacts are 
omitted from selected loca-
tions to set logic levels. When 
the  row  address  decoder 
raises the voltage on the 
appropriate collector to a 

102 



ADDRESS 

T  BIT  BIT  BIT 
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WORD LINE I 

WORD LINE 2 

WORD LINE 3 

WORD LINE • 

Fig. 11. A diode network with random access addressing is the 
simplest type of semiconductor ROM. 

sufficiently high level, the 
transistor  segments  with 
emitter contacts begin con-
ducting: for example, if Q2 is 
selected, the matrix output is 
1001 (the level of columns 1 
and 4 raised by conduction, 2 
and 3 remaining low). In Fig. 
12, column address and data 
output decoding selects two 
of the four bits for applica-
tion to the processor. 
In Fig. 13, a ROM matrix 

composed of static MOS FET 
devices is shown. Logic states 
are  determined  by  the 
presence or absence of gates 
within the transistor struc-
tures. Reading this memory is 
accomplished in the same 
manner as diode and bipolar 
ROMs, except that the bit 
lines  are driven  low  (to 
ground) when the FETs con-
duct. 

Programmable ROMs 

Semiconductor memories 
are almost universally formed 
on  minute  silicon  chips 
capable  of  holding  large 
numbers of integrated circuit 
devices; the chips often con-
tain  complete  addressing, 
decoding, and output cir-
cuitry in addition to the 
memory cells. 
In  the  formation  of 

standard ROM matrices — in 
which the stored data is never 
to be changed — logic states 
are established during the 
manufacturing  process  by 
omitting the proper elements 
to create the desired bit 
pattern. This is the most pre-
valent type of read only 
memory. There are cases, 

however, in which standard 
memories are not available to 
meet  application  require-
ments,  so  programmable 
ROM (PROM) matrices are 
also produced. 
A PROM is essentially a 

semiconductor matrix which 
has its program written into it 
at some time other than the 
manufacturing process. The 
manufacturer provides a chip 
on which all of the rows and 
columns (word and bit lines) 
are linked  by conducting 
devices.  Before integrating 
the chip into a circuit, the 
purchaser of the PROM uses 
various techniques — from 
application of a high-level 
write current to a laser beam 
— to eliminate devices from 
the matrix. In this way, a 
stored program unique to a 
given  application  can  be 
produced. 

New Developments 

This  discussion  has 
covered structures that are 
representative  of  devices 
currently used in data pro-
cessing memory facilities, and 
has not attempted to consider 
all of the variations of the 
basic structures. Advances are 
being made at a remarkable 
rate, and today's technology 
may be totally obsolete in a 
few years. Among the new 
memory devices that may 
bring this about are charge 
coupled  devices  (CCDs), 
bucket  brigade  devices 
(BBDs)  and  magnetic 
bubbles. Charge coupled and 
bucket brigade devices are 
similar in that both store 

digits as the presence or 
absence of electric charge. 

A basic CCD is a semicon-
ductor chip — either n- or 
p-type  — over  which  a 
dielectric material is laid. A 
series of gate contacts are 
placed along the dielectric. 
Charge is stored as minority 
carriers  under  the  gate 
regions. When the substrate is 
p-type, for example, applying 
a positive voltage to one gate 
attracts electrons out of the 
substrate until they dominate 
in the area directly beneath 
the gate, forming a "potential 
well." This storage condition 
is maintained for times up to 
several seconds after the gate 
voltage is reduced. Raising 
potential on the next gate in 
the series forms a second 
potential well into which the 
stored charge is transferred; 
gate potentials are sequen-
tially raised by a clocked 
voltage to move the stored bit 
through the device. The CCD 
is thus a sequentially accessed 
memory facility similar to the 
shift register. 
The movement of charge 

in a bucket brigade device is 
the same as in the CCD. 
Potential wells, however, are 
replaced by "buckets" of 
material unlike the substrate; 
for example, n-type areas 
may be embedded beneath 
the gates in a p-type chip to 
act as MOS storage capaci-
tors. 
Fabrication  techniques 

currently limit the produc-
tion of CCDs and BBDs, but 
they hold the promise of ex-
tremely small, very fast, low 
power  memories  of high 

ADDRESS 

• VC 

COLUMN 
ADDRESS 

DATA BIT OUT DATA BIT OUT 

density, and many manufac-
turers are investigating their 
commercial feasibility. 
Magnetic  bubble  tech-

nology is still in the develop-
mental  stage, but it also 
shows great promise. The 
bubbles,  which  are  tiny, 
mobile  particles  whose 
polarity is opposite to that of 
the  thin  film  containing 
them, can be arranged to 
form coded data patterns, 
thus  providing  a storage 
medium. 
Conventional bipolar and 

MOS devices are being mod-
ified to achieve an optimum 
combination of memory cell 
size, speed and power con-
sumption.  N-channel  and 
p-channel  MOS FETs are 
being combined on one chip 
as  complementary  MOS 
(CMOS)  devices  for  low 
power  applications,  and 
Schottky diodes are being 
introduced  into  various 
bipolar  configurations  to 
decrease power consumption 
and increase speed. One such 
modification has resulted in 
the low power Schottky TTL 
memory  cell,  which  has 
access speed approaching that 
of ECL (the fastest presently 
available cell type) and power 
requirements close to those 
of MOS FETs; GTE Lenkurt 
uses this family of devices in 
its 262A and 262B data sets 
to achieve the most rapid 
data processing possible with 
the least power. In another 
development,  metal-nitride 
oxide  semiconductors  are 
being looked at as possible 
non-volatile read/write RAMs 
(memory  facilities  which 

COLUMN ADDRESS B DATA OUTPUT 
DECODER 

Fig. 12. Bipolar read only memory matrix. 
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BIAS POWER SUPPLY 

WHY PAY MORE 
FOR ALTAIR MEMORY 

8,192-8 BIT WORD KIT 
ON SINGLE CARD 

0 2E3 5. 0 0 

•PLUG DIRECTLY INTO 8800 
•8800 RUNS AT FULL SPEED  520 nS 
ACCESS 
'LOW POWER STATIC RAM  225 mA/lk 
•100% INDUSTRIAL COMPONENTS 
•EASY INTERFACE TO HOMEBREW 
•50/50 GOLD PLATED EDGE CONTACTS 
'EPDXY BOARD W/PLATED THRU HOLES 
08K or 4K WITH EXPANSION 
'JUMPER PROGRAM 4K or 8K SLOT 
'DETAILED THEORY AND ASSEMBLY 

8K LOW POWER RAM KIT: 8KLST 

4K LOW POWER RAM KIT: 4KLST 

4K EXPANSION FOR 4KLST: 4K X ST 

Write to Dave (K6LKL) at 

DUIRONICS 
P.O. Box 9160, Stockton CA 95208 

  $285.00 

  $159.00 
  $139.00 

PLUS SHIPPING 

• CA RES. ADD SALES TAX 
• MASTER CHARGE 
• BANKAMERICARD 

ROW 
ADDRESS 
DECODER 

_t  

B T 
LINE 

BIT 
LINE 2 

B T 
LINE 3 

B T 
L NE4 

WORD LINE I 

WORD LINE 2 

WORD LINE 3 

WORD LINE 4 

Fig. 13. The logic states within a static MOS RAM are 
determined by the presence or absence of gate contacts. 

would not lose stored data 
when power is removed). 
Whether improvements to 

existing structures continue 
at the present rate, or new 
technologies take over com-
pletely, there is no doubt that 
semiconductors will play an 
increasingly important role in 
data processing systems. • 
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TWO 
T IMES Readouts  

TVVO-TIMING CLOCK & STATION TIMER - 

6 digit AUTOMOTIVE CLOCK KIT complete 
with a CRYSTAL TIMEBASE accurate to .01 

percent. 12 volts d.c. operation - built in 
noise suppression and voltage spike protection. 

blank  when  ignition  is off  - draws  25 mA in standby mode. Has .3 in. readouts. 

Use it in your car or for all applications where 
a battery-operated clock is needed. Approxi- 

ONG 0° 
The  world 's second  greatest  indoor  sport!  For  

the price of 240 games of the commercial 
version of pong, you can enjoy endless hours  
of pong on your home TV. This kit generates 
adjusta ble ball  and  paddles,  adjustable  upper  

Displays either of two completely independent 
mate size 3" x 3.5" x 1.75" and lower court boundaries, audio sound 

times - i.e. - GMT and local time - any 
WITH BLACK PLASTIC CASE  $34.95 ppd. effects, and a non-numeric score indicator on 

combination you choose. Clock operates in 
WITHOUT CASE  $29.95 ppd. your TV  set.  Includes controls to allow 

three modes, 12-12, 12-24, or 24-24 hr. and 
ASSEMBLED AND TESTED  $45.95 PPd- horizontal  and  vertical paddle movement. 

includes a station I.D. timer which flashes the Although the kit consists of standard TTL 

6 digit L.E.D. display at 9.5 minute intervals, 
ID timer may be disabled when not in use. CMOS CRYSTAL TIMEBASE KITS with .01 

parts, it is fairly complex and requires some 
knowledge of electronics to build it and access 

AC, DC, or Battery operation, emergency percent accuracy. 5-15 v.d.c. operation. Draws to an 0-scope to adjust it. The kit comes 

standby power provisions, .01% crystal con- only 3 mA at 12 volts. Single I.C. - very complete with an etched and drilled, double-

tolled  timebase and easy to follow instruc- small size - the P.C. board is 7/8" x 1-5/8". plated-through P.C. board, instructions, and 

tions. Kit includes etched and drilled P.C. Choose a main output of 50 or 100 Hz., 60 all parts including control pots, but less case. 

Boards, instructions, and all parts except case Hz., 500 or  1000 Hz., or 1 Hz. Several We pay the postage, unless you want it sent 

and transformer, related frequencies are also available on each Air Mail and Insured, which is one buck 

Kit with .3 in. Displays  $45.95 p p d . board, in addition to the main ones listed extra. 

Kit with .6 in. Displays  $55. 95 p p d . above. Be sure to specify the Frequency you TV Pong Game Kit  $59.95 ppd. 
Wall plug Transformer  $ 3.95  ppd.  want. All kits are $10.95 ppd. 

TO ORDER OR REQUEST INFORMATION WRITE  Kits include all parts, instruction sheet, and etched and drilled 

P.C. board. Calif. residents add 6% sales tax. We also carry the 

MM 5320, the 5312, and other chips listed in our flyer. Interested? 

Write for it or circle the bingo card today. 

TRADING  CO. 
• Box 3357  San Leandro, Ca  94578 

. 
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MICROCOMPUTER 
PERFORMANCE 

Featuring MITS Altair 

Performance is our specialty. Retail computer shops will soon be hanging off every corner. And 
while we're glad to see it happen, we realize that just pushing hardware isn't enough. It takes 
software, and mass storage (affordable), and custom interfacing, and education, and continuing 
support from a highly-trained, fulltime staff. We introduce, therefore: 

SOFT 
W ARE 

HARD 
W ARE 

SUP 
PORT 

Our ACCOUNTING package offers general ledger, payroll, 
accounts receivable, and accounts payable. And it's written in 
modules, so if you don't need it all now, don't buy it all now. 

The INVENTORY package offers on-line inventory status and 
control, automatic reorder tracking, and an optional point-of-
sale capability. 

For WORD PROCESSING you are provided with the advantage 
of total automatic video display, formatting, enabling unprece-
dented revision capability and convenience. 

Just because you're working with micros doesn't mean you 
should be limited in fast access mass storage. Hence our 
Altair-compatible hard disc units are creating quite a stir. We 
have you covered from 5.8 megabytes to over 300 megabytes 
per unit. And the prices, including controller, start at under 

$6,000! 

Our main goal here is to introduce and support low-cost 
computer power. To do this, we offer periodic classes, seminars, 
and workshops with topic levels ranging from the introduction 
to computing to detailed sessions on hardware, software, and 
applications. Contact us about our next scheduled 3-day 
microcomputer workshop. 

Interested? A two dollar postage and handling fee will get you a copy of our latest product 
catalog, which includes software and hardware specifications. Or better still, drop by our Atlanta 
showroom and watch our systems perform! 

THE CUMPUITElii 
SYSTEICENTEB 

 3330 PIEDMONT RD N E /ATLANTA GEORGIA 30305/404-231-1691 
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Stanley P. Levy WB6SQU 

P.O. Box 961 

Temple City CA 91 780 

A Morse to RTTY Converter 
- - using a microprocessor 

The advent of powerful, 
inexpensive  micropro-

cessors has made the goal of a 
good Morse code to TTY 
translator a practical reality. 
Only seven chips are needed 
to implement this Morse code 
to Teletype translator which 
is self-adaptive to code speed 
and spacing over a wide range 
— without adjustment. Either 
ASCII or Baudot output is 
available by changing the pro-
gramming ROM. Serial out-
put is provided which can be 
adjusted from 60 to 100 
wpm. 
This translator will accept 

a dot/dash ratio from 1:2 to 
1:4 (1:3 is nominal for Inter-
national Morse Code) with 
any ratio of letter speed to 
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spacing (i.e., 25 wpm char-
acters spaced out for 10 
wpm)  because  mark  and 
space timing are evaluated 
separately. A speed variation 
of -±20% per character can be 
followed  without  error. 
Larger variations require from 
three to ten characters at the 
new speed to regain lock. 
Word spacing is also provided, 
and carriage return is adjusted 
to avoid breaking up words at 
the end of lines. 
Due to its simplicity, this 

translator can be assembled in 
only an hour or two. Circuit 
boards and components are 
available, as well as pre-
programmed ROMs and com-
plete programming informa-
tion (see Parts List). 
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This machine is based on 
the MOS Technology MCS 
6502 microprocessor. This 
device offers several features 
which make it attractive for 
this application: low cost, 
fast cycle time, on-chip clock 
oscillator, and single +5 volt 
power supply. Bus organiza-
tion is the same as the M6800 
and offers simple memory-
I/0 interface with a min-
imum of external parts. 
The entire system includes 

a CPU (the microprocessor), a 
512 x 8 ROM containing the 
program, a 128 x 8 RAM, an 
interrupt timer, and three 
TTL chips which provide a 
1-bit input port, a 1-bit out-
put port, and an interrupt 
control flip flop. No UART 
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02 
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Fig. 7. Schematic. 

GNO 

or other parallel to serial con-
verter is needed since this 
function is provided by the 
software. The output port 
feeds  the  display  device 
directly in serial form. The 
output data rate is controlled 
by the interrupt timer, and 
can be varied to suit the 
display used. 
The complete schematic is 

shown in Fig. 1. Although it 
may look intimidating, most 
of the wiring is just parallel 
runs from chip to chip. Pins 
26 through 33 of Z1 are the 
data bus over which instruc-
tions and data flow between 
the CPU and the other chips. 
The address of instructions, 
memory locations and I/O 
ports are output on the 
address bus, pins 9 through 
20. The R/W line signals 
whether data is being read 
into or written out of the 
processor. Z5A and Z4B form 
a 1-bit output port which is 
connected to data bus 0. 
Z5B, Z6A and Q2 are used as 
an input port, driving data 
onto data bus 7. The 555, Z7, 
is an interrupt timer. Each 
time it clocks, the execution 
of the program is suspended 
and a new output bit appears 
at pin 5 of Z4. By varying the 
rate of the interrupts, the 
output rate may be set to any 
desired speed. More detailed 
information on  the 6502 
microprocessor is contained 
in the two excellent manuals 
available from the manufac-
turer (see Reference List). 
The program is contained 

in the ROM, Z3. It is an Intel 
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D-3624, which is a fusible-
link, bipolar, tri-state, 512 x 
8 PROM. A complete pro-
gram listing with notes is 
available, as well as pre-
programmed  PROMs. 
Basically,  the  dot-dash 
threshold is set equal to half 
the  mark  period  if the 
element was a dash, or to 
twice the period if it was a 
dot.  Thus,  the  threshold 
varies between 1/2 and 2/3 of 
dash time. This provides a 
tolerance in dot-dash timing, 
and  makes  the  threshold 
follow the input code speed. 
A similar method is used for 
spaces.  Word  spacing 
threshold is initially set for 
1-1/2 times the letter space. 
If more than eight characters 
are received without a word 
space, the threshold is de-
creased. If more than four 
characters are received with 
spaces  between  each,  the 
threshold is increased. This 
process  is iterated  until 
proper spacing is achieved. A 
counter keeps track of how 
many characters have been 
printed in each line. At the 
first word space following the 
6 4th  character,  a 
CR-LF-LTRS sequence is out-
put. This can be easily mod-
ified for other printer or 
display widths, or bypassed 
entirely by minor changes in 
programming. 
The  input  is sampled 

periodically by a software 
loop, which simultaneously 
increments a counter. When 
the input changes state, the 

elapsed time is represented by 
the number in the counter. 
The program processes the 
timing data, and then begins 
the timing loop over to wait 
for the next input change. 
The  output  is interrupt 
driven. Each time a new out-
put bit is due, the timer Z7 
clocks Z4A which in turn 
pulls the WO line of the CPU 
low.  The  microprocessor 
suspends whatever operation 
is being executed at the time, 
and jumps to a subroutine 
which outputs a new bit via 
Z4B. It then returns to the 
main  program  to resume 
operations.  This procedure 
requires only 50 to 60 micro-
seconds to complete, so there 
is no noticeable slowing of 
the main program execution. 
Part of the RAM is assigned 
as a FIFO buffer to accom-
modate situations such as 
upper  case  (FIGS-Char.-
LTRS)  or  end  of  line 
(CR-LF-LTRS). In these cases 
several output characters are 
output very quickly, and the 
buffer stores and feeds them 
out sequentially at the TTY 
output rate. 

Assembly 
Construction is simplified 

by using the available circuit 
board, which is double sided 
with  plated-through  holes. 
However, wire wrap is also 
satisfactory. Lead dress is not 
particularly critical, except 
pins 39, 37 and 3 of Z1 and 
to the 10 pF capacitor and 
the 27k resistor. These are 

Fig. 2. 

Parts List 

Z1  MCS6502 (MOS Technology) 

Z2  MC6810L-1 (Motorola) 
Z3  D-3624-4 (Intel) 
Z4  SN 74LS74 N 

Z5  SN 74LS20 N 
Z6  SN 74LSO2 N 
Z7  NE 555 
01  2N5682 (Motorola, any 100 mA, 150 volt NPN silicon) 

02  2N3904 
D1  1N4148 
02  1N4004 
03  5.6 volt 1 Watt zener 
1  470 Ohm 5% Y. Watt composition resistor 

2  1k Ohm 
3  2.7k Ohm 
1  10k Ohm 
1  4.7k Ohm 
1  27k Ohm 
1  47k Ohm 
1  10 pF ceramic NPO 
1  4.7 mF 10 volt tantalum 

1  10 mF 10 volt tantalum 
2  .1 mF ceramic 
Misc, sockets, terminals, circuit board 

The following items are available from:  Levy Associates 
P.O. Box 961 
Temple City CA 91780 

Kit of all ICs, electronic parts, pre-programmed ROM, sockets, double 
sided plated through circuit board (4 x 6")  $139.00 

Kit of all ICs including pre-programmed ROM  $ 99.00 
Circuit board only   $ 17.50 
Pre-programmed ROM only  $ 42.50 
Complete program listing and notes (supplied free with any 

above)  $ 3.50 
Special programming also available — write describing options needed. 

connections for the clock 
oscillator, and pickup can 
cause frequency modulation 
of the clock, which can cause 
some very strange problems. 
Reasonably  short  ground 
leads should be provided. Z3 
in particular draws several 
hundred  milliamps  and 
should  have  appropriately 
heavy supply connections. 
Be sure to use sockets for 

all of the ICs. They must be 
inserted at various points in 
the  check out  procedure. 

After mounting the sockets, 
they should be broken in by 
using the pins of a spare 14 or 
16 pin IC. Insert and remove 
these pins at least once in 
each  receptacle  of  the 
sockets, being sure to catch 
all of the pins of the 24 and 
40 pin sockets. This reduces 
the insertion force required, 
and lessens the chance of 
bent pins and broken ICs. 
A limited amount of parts 

substitution can be made. 
The 6810 must be a -1 

Fig. 3. System clock. Z1, pins 3 and 39. Vert: I volt/div. 
Horiz: 0.5 usecldiv. 
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F. 4. Sync, ZI, pin 7. Vert: 1 volt/div. Horiz: 2 usecldiv. 

version, and the TTL must be 
low power Shottky to avoid 
excessive  loading.  The 
D-3624 can be either a stan-
dard or a -4 version, or a 
D-3604 can be substituted if 
eight 10k pull-up resistors are 
added to the data bus lines. 
Care should be taken to do 

the wiring with no mistakes. 
These components include 
relatively  expensive  MOS 
devices, which are not nearly 
so forgiving as TTL. Reversed 
polarity and shorted outputs 
can be disastrous. NOTE: 
Do not solder any part of the 
board without removing Z1 

•• =11•0. 

Fig. 6. Input sample pulse after 5 seconds. Z5, pia 6. Vert: I 
Horiz: 2 usecldiv. 

Fig. 7. Interrupt request, 1  ZI, pin 4. Vert: 1 volt/div. 
Horiz: 2 ms/div. 

Fig. S. Interrupt timer. Z7, pin 3. Vert: 1 volt/div. Horiz: 2 
ms/div. 

and Z2 first. Do not remove 
or insert any ICs while power 
is applied. 

Testing 

A five volt, 400 mA 
current limited power supply 
and a 10 MHz scope, prefer-
ably dual  trace, triggered 
sweep, are needed for testing. 
It should  be noted that 
several of the ICs will get 
quite warm during operation. 
Z2 and Z3 will be almost too 
hot to touch after an hour of 
operation. The others will be 
slightly warm. 
Remove all of the ICs and 

apply power. Check each 
socket to verify that +5 volts 
and ground appear on the 
correct pins. 
Remove power and insert 

the 6502, Z1. Handle the 
6502 by the pins in one hand 
and support the board on the 
other while inserting the chip. 
The conductivity of your 
body will keep static charges 
from damaging the MOS cir-
cuit. Be careful not to bend 
any of the pins. For all of the 
larger ICs it may help to 
carefully bend the leads on 
the two sides until they are 
parallel, to ease entry into the 
sockets. 
Connect the scope to pin 3 

of Z1, and apply power. An 
approximate square wave of 
about  750  kHz  (±30%) 
should appear (Fig. 3). A 
similar  waveform  should 
appear on pin 39. 
Move the scope to pin 7 of 

Zl. Using a clip lead, momen-
tarily short the anode of D1 
to ground. A burst of 1 to 2 
microsecond  pulses should 
appear (Fig. 4). The duration 
of the burst may be from a 
few milliseconds to contin-
uous. Each pulse signals a 
new instruction being fetched 
by the microprocessor. Since 
there is no ROM to supply 
instructions,  it executes 
essentially  a random 
sequence,  which  usually 
"blows up" and stops exe-
cuting after a period of time. 
Next,  insert  Z2,  the 

6810-1, being sure to power 
off first. Use the same tech-
nique as for the 6502. Re-
apply power, and make the 
same test as before. The same 
results should be observed. 
Insert the 555, Z7. On pin 

3 of Z7 a pulse train will 
appear (Fig. 5). Set the trim 
pot for the time period 
corresponding to the desired 
output TTY speed from Fig. 
10. 
Insert the 74L502, Z6, the 

74LS20, Z5, and the D-3624 
ROM, Z3. Connect the scope 
to pin 7 of Z1. You should 
see a series of 1 microsecond 
pulses of irregular spacing 
(Fig. 4). Connect the scope to 
pin 6 of Z5. Momentarily 
short the anode of D1 to 
ground. Immediately follow-
ing, a 1 microsecond pulse 
with a repetition rate of 
approximately 7 milliseconds 
should appear. This is the 
input sample rate. After a few 
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An Authorized Bicentennial Program of 
73 MAGAZINE 

Pride it, 
the Pali 

11 ‘Ctrength 16r 
aitre 414ik 

Own and Give the Double Eagle Pendant 
as a Permanent Keepsake 
of the Bicentennial-only $7.95 

Two delicately chiseled majestic American eagles, symbolizing the first two 
hundred years of the United States of America, form the design of this beautiful 
keepsake authorized by the U.S.Histcrical Society. One eagle looks proudly to 

America's past, the other confidently to the future. 
Created for the Society by the famed Medallic Art craftsmen who designed 

and made the official Inaugural Medallion for Presidents Ford, Nixon, Johnson, 

Kennedy, Eisenhower, Truman and Roosevelt. 

Coin Collectors: Also available as a bas relief medallion. 

This valuable American work of art is available in silver plate, 24-karat gold 
plate, antique bronze and solid sterling silver. 
Acquire the official Double Eagle medallion or pendant for yourself, for 

members of your family and for your friends as a sign of your pride in America's 

past and your faith in her future. 

Mail to  73 MAGAZINE 
do U.S. HISTORICAL SOCIETY 
FIRST AND MAIN STREETS 
RICHMOND, VIRGINIA 23219 

Yes, I want to show my pride in America's past, faith in her future. Please send 
the following authorized gift boxed Double Eagle medallion(s) and/or pendantIs 
with neck chain(s). Full refund if returned within 30 days. 

QUANTITY 
COST PENDANT 

WITH NECK CHAIN MEDALLION 

SOLID STERLING SILVER 0 $29.95 
24-KARAT GOLD PLATE W $10.95 
SILVER PLATE 0 $9.95 
ANTIQUE BRONZE @ $7.95 
Please add S .75 per pendant/medallion 
For postage and handling. 
TOTAL 

I enclose a check for $ 
NAME   

ADDRESS   
ICITY  STATE 
!Virginia residents add 4% sales tax. 
!Please allow 30 days for delivery. 

ZIP 
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from witt-fRix 
MICROCOMPUTER 
DICTIONARY AND GUIDE 

Charles J. Sippl and David Kidd 

This new microcomputer dictionary 
fills the urgent need for all com-
munications people, computer 
people, engineers, scientists and 
industrialists to become quickly 
familiar with the terminology and 
nomenclature in a new revolution 
in computer control capabilities. 
Over 8000 definitions and ex-

planations of terms and concepts 
(704 pages) relating to micro-
processors, microcomputers and 
microcontrollers. There are also 
separate appendices on: program-
mable calculators; math and sta-
tistics definitions; flowchart sym-
bols and techniques; binary number 
systems and switching theory; sym-
bol charts and tables; summaries 
of BASIC FORTRAN and APL. In 
addition there is a comprehensive 
electronics/computer abbreviations 
and acronyms section. 

Price: $17.95 

CALCULATOR USER'S GUIDE 
AND DICTIONARY 

By Charles J. Sippl 

Contains comprehensive sections 
on (1) what's available in program-
mable calculators in today's market 
— including comparisons (2) how 
to use most units ranging in price 
from $50 to $3000 (3) a 7000 
term dictionary section relating to 
calculators. 
Programmmable calculators are 

now the keyboard computers for the 
masses — easily understood and us-
able by anyone who knows the 
terminology — students, business-
men, professionals, etc. However, 
you would be wise to buy a calcu-
lator ONLY AFTER READING THIS 
BOOK! Over 450 pages in all. 

Price: $9.95 

(Also evadable from technical book stores 
and selected electronic distributors) 

MATRIX PUBLISHERS, INC. 
Dept. MS, 207 Kenyon Road 
Champaign, IL 61820 

Please send me the new MICROCOMPUTER 
DICTIONARY under your 15 day no risk trial 
guarantee. If payment accompanies order we 
pay all shipping and handling charges. (III. 
customers add 5% sales taxi 

Microcomputer Dictionary 
Calculator User's Guide 

Name   

Address   

City   State   Zip 
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seconds, it will change to a 
repetition rate of 8 micro-
seconds (Fig. 6). Each time 
the system is reset, either by 
shorting D1 or by reapplying 
power,  this  pulse  should 
repeat the same slow, then 
fast, repetition rate sequence. 
At this point the CPU is 
fetching and executing in-
structions properly. 
Insert Z4, the 74LS74. 

Connect the scope to Z1, pin 
4. A negative-going pulse of 
approximately  50  micro-
seconds  duration  should 
appear, with a repetition rate 
equal to the period set by the 
trim pot earlier (Fig. 7). Care-
ful examination of this pulse 
will show some jitter in its 
width (Fig. 8). This amount 
should be less than 1% of the 
pulse to pulse spacing. 
Connect a key from the 

input to ground. (If a keyer is 
used, be sure it is set up to 

Speed (wpm) 

60 
66 
75 
100 

Z7 Period 

22.22 ms 
20.20 ms 
17.78 ms 
13.33 ms 

Fig. 10. Z7 timing period for TTY output speeds. One new bit 
is output for each pulse for Z7. Higher speeds can be obtained 
by changing the timing components. 

switch positive voltages to 
ground.) Put the scope on the 
logic output pin. Set the 
timebase to 20 milliseconds/ 
division. Send CQspaceCQ-
spaceCQspace ... After a few 
characters, the beginning of 
each character should trigger 
a series of pulses (Fig. 9), 
with the series following the 
space being twice as long 
(because it is Character-Space 
sequentially). These series of 
pulses are the serial TTY out-
put. 

Connect the TTY machine 
or display as shown in Fig. 
11. Be sure to watch polarity 

Fig. 8. Interrupt request, 17F7, Z1, pin 4. Vert: 1 volt/div. 
Horiz: 20 usecldiv. 

Fig. 9. Logic output. Vert: 7 volt/div. Horiz: 20 ms/div. This is 
the serial TTY output (set for 100 wpm). 

and grounds. Fig. 11 also 
shows the configuration for 
TT L compatible  outputs. 
Now  the  machine should 
print the correct translation 
of the input code. Word 
spacing will take three or four 
words to settle down. An 
automatic  CR-LF-LTRS 
sequence will be output after 
the first word space following 
the 64th character of each 
line. Unless an unusually long 
word  (such  as micropro-
cessor) is sent, this will pre-
vent breaking up of words. 
The printer will normally 

be one character behind. This 
is because it is still measuring 
the space until the next mark 
comes along. Each character 
will be output as soon as the 
following one starts. 
There is a built-in buffer 

of approximately 40 char-
acters which is designed to 
accommodate  extra  char-
acters like FIGS, LTRS, CR, 
LF, etc. It will also allow 
input code speed to exceed 
TTY output speed for a brief 
time. The speed range is 
limited on the high end by 
the TTY machine speed used. 
For a 60 wpm printer, it will 
limit at about 50 wpm code 
speed, and for a 100 wpm 
printer, about 65 wpm code 
speed. A programming change 
to increase the sample rate 
used at the input will allow a 
higher upper limit, with a 
corresponding increase of the 
minimum from the normal 5 
wpm. 
There are two things to 

check in case of difficulty. 
First, be sure you are not 
running your letters together. 
It is a natural tendency to try 
to send as fast as possible to 
test this type of system, and 
this usually results in running 
letters together. Remember, 
the  machine  is relatively 

dumb, and doesn't know that 
— .... is really "the" and not 
"6" because you don't say "6 
real thing." 
The delayed audio feed-

back caused by the printing 
delay can also raise havoc 
with your timing. A pair of 
headphones or a silent printer 
is the cure. 
The other thing to check is 

that the output speed is set 
carefully to match the TTY 
machine speed (within 1%). A 
clue to mismatch here is con-
sistent errors such as extra Ts 
after, or instead of, spaces, or 
CR instead of spaces, etc. 
Also check to be sure the 
loop supply being used is 
compatible with the TTY 
machine. Newer models are 
fairly tolerant of open circuit 
voltage and exact current, but 
older machines are not. Sub-
stituting a keyboard for the 
translator is a quick way to 
check this. 

Conclusion 

Your Morse code trans-
lator will now operate from a 
key or keyer. I will be happy 
to attempt to assist in case of 
difficulty, but please send an 
SASE. • 

Reference List 

1. MCS 6500 MICROCOMPUTER 
FA MILY  PROGRAMMING 
MANUAL, August  1975, MOS 
Technology Inc., Norristown PA. 
2. MCS 6500 MICROCOMPUTER 
FA MILY  HAR D W ARE 
MANUAL, August  1975, MOS 
Technology Inc., Norristown PA. 

Both of the above manuals are 
available for $5.00 each from 
MOS  Technology  Inc.,  950 
Rittenhouse  Road,  Norristown 
PA 19401. 

T NARK • 0) 

OUT MAR% • ,) 

Fig. 11. Output connections. 
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Stay tuned for future programs. 

The HAL ST-6000 demodulator 
/keyer and the DS-3000 and DS-4000 
KSR/RO series of communications 
terminals are designed to give you 
superlative TTY performance today 
—and in the future. DS series termi-
nals, for example, are re-program-
mable, assuring you freedom from 
obsolescence. Sophisticated systems 
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio 
operators. 
The HAL ST-6000 operates at 

standard shifts of 850, 425. and 
170 Hz. The tone keyer is crystal-
controlled. Loop supply is internal. 
Active filters allow flexibilityin estab-

1.11.1611  11111"MAIIIMAIIA tLL1'.ttl 
• M Y  AAA tit 

OA Ill 

101111.111.1111  AllA ILL 
IIMM11111111111  AM ILL 
1154 01101110110  

01110111010 " 
MIN  MON  10 
11 1111 MA 01  AAA illtlttLIA.111  
Om AAA NVII  1111.111.1.1.1111  
II 1111 11  IMA  AAA llttlIttLIIAL 

lot cuANAIICIIIIIIS CNA snow ILt. 

w rA4114155 

Hosuope,.. 

lishing different tone pairs. You can 
select AM or hard-limiting FM modes 
of operation to accommodate differ-
ent operating conditions. An internal 
monitor scope (shown on model 
above) allows fast, accurate tuning. 
The ST-6000 has an outstandingly 
high dynamic range of operation. 
Data I/O can be RS-232C, MIL-188C 
or current loop. 
The DS-3000 and DS-4000 series of 

KSR and RO terminals provide silent, 
reliable, all-electronic TTY transmis-
sion and reception, or read-only (RO) 
operation of different combinations 

••••C•  0( 01.1  1••• ••4 

•41V 0  ... .. 

M ST 

of codes, including Baudot, ASCII 
and Morse. The powerful, program-
mable 8080A microprocessor is in-
cluded in the circuitry to assure maxi-
mum flexibility for your present needs 
—and for the future. The KSR models 
offer you full editing capability. The 
video display is a convenient 16-line 
format, of 72 characters per line. 
These are some of the highlights 

The full range of features and speci-
fications for the ST-6000 and the DS 
series of KSR and RO terminals 
is covered in comprehensive data 
sheets available on request.Write foi 
them now—and tune in to the mos+ 
sophisticated TTY operation you car, 
have today...or in the future. 

HAL Com munications Corp., Box 365, 807 E. Green Street 
Urbana, Illinois 61801 • Telephone: (217) 367-7373 



John Isaacs W6PZV 
31 75 Val Verde Ave. 
Long Beach CA 90808 

Number Systems 

H ave you ever wondered 
about the term "binary 

number" that you have seen 
in  electronics  magazines? 
Since we already have a per-
fectly good decimal number 
system,  why  complicate 
things with another? If you 
have a few minutes, here is 
your chance to learn more 
about number systems than 
you ever wanted to know. 
One of the most important 

achievements in the develop-
ment of science has un-
doubtedly been the invention 
of  our  decimal  number 
system. Counting in units of 
ten must certainly be due to 
the fact that man has ten 
fingers. In some cases, some 
people have counted in units 
of five or twenty, which 
correspond to the use of one 
hand or of both hands and 
both feet. 
The main use of numbers 

in early times was for simple 
counting and record keeping. 
The  numeration  methods 
were designed chiefly for 
those  purposes. With  the 
development of trade and the 
sciences,  the  numeration 
became more and more inade-
quate. It took a long time 
before an adequate number 
system  was  devised.  The 

- - a brief history 

Greeks and the Romans did 
not succeed in this endeavor 
even though they achieved a 
rather high development in 
science. Just imagine per-
forming  simple  arithmetic 
with Roman numerals, like 
dividing MMDXLVI by CCIX 
using Roman numerals only. 
About six hundred years ago 
any simple operations like 
multiplication and division of 
large numbers required the 
services of an expert. 
The Hindus and the Arabs 

are credited with the concept 
of positional value and the 
use of the zero, which are 
explained as follows. Con-
sider the number 74638. We 
understand this to mean 7 x 
10,000 + 4 x 1,000 + 6 x 100 
+ 3 x 10 + 8 x 1. In the 
following numbers, the 4 has 
different values depending on 
its position: 42,000, 240, 
324. In the first number 4 is 
equal  to 40,000, in the 
second its value is 40 and in 
the last just 4. Without a 0 to 
place in some of the posi-
tions, how would you write 
three hundred and six if every 
position  had  to have  a 
number? Use of the concept 
of zero enables us to write 
306. 
The positional values of 

the base ten number system 
are as follows: 

103 102 101 10.10-1 to-2 to-3 

You will note that in each 
case the value of the position 
is the radix (10) raised to 
some power. It is necessary to 
go to the right of the radix 
point (decimal point) in order 
to express fractional num-
bers. 
The general expression for 

a number is then: 

N  al  (r)n-2  a2(on-3  a3(r) 4 

+ a4 (r)hl-5 

In the above expression r is 
the radix or number base and 
the a values are the position 
numbers. In order to have a 
base ten number system that 
will translate most practical 
numbers we would have to 
make n = 5. Using the arbi-
trary number 2307.602 as an 
example, and making n = 5, 
we derive: 

2(103) + 311021 + 0(101) + 
711001 + 61104 1 + 0(1 0) + 
2(1 0) 

Note that any number raised 
to the zero power is equal to 
one (i.e., 100 = 1). 
Now we can calculate the 

positional  values  for  the 

binary  (base  2) number 
system. They are as follows: 

20 1 

21 2 

22 4 

23 8 

24 16 

25 32 

26 64 

27 128 

28 256 

29 = 512 

210  = 1024 

21  = .5 

2-2  =.25 

2-3  = .125 

24  = .0625 

2-5  = .03125 

2-6  = .015625 

= .0078125 

2-8  = .00390625 

2-9 = .001953125 
240 = .0009765625 

We now have the conversion 
factors necessary to convert a 
binary number to a decimal 
number. 
Let's consider the base 2 

number 0011100.0 and calcu-
late its decimal equivalent. 

Ox 1= 0 
Ox 2= 0 
1 x 4= 4 
1 x 8= 8 
1 x 16=16 
Ox 32= 0 
Ox 64= 0 

28 (base 10) = 0011100.0 
(base 2) 

It may not have been 
apparent  from  the  pre-
ceding, but the fact is that 
binary numbers are made up 
of ls and Os only. If we were 
to design an electronic com-
puter or calculator to use the 
decimal number system, we 
would find that the decimal 
number system was capable 
of the high speeds that are 
necessary — but it would be 
very difficult to provide ten 
stable states so that the com-
puter  could  handle  the 
decimal  numbers.  Fortun-
ately, any number can be 
represented in the binary 
number system, so computers 
are designed to use it. They 
might also use the base 8 or 
base  16 number systems, 
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since  these  have  similar 
properties. 
Electronic  circuits have 

been devised that will add, 
subtract, multiply, and divide 
in the binary number system. 
If you are interested in these 
processes you could consult 
any text on computer design. 
Several  are  listed  in the 
references at the end of this 
article. 
Just to stimulate your 

interest in the binary number 
system, let's try working a 

1  !IS  ' 

It insIst th‘ 

problem. First we need to 
know  that in the binary 
system 1 + 1 = 0 plus a carry. 
The carry is into the next 
position  (or  21) so that 
properly 1 + 1 = 10. This 
happens  in the  decimal 
system also; for example, 9 + 
9 = 8 plus a carry into the 
101 column, so that 9 + 9 = 
18. Now let's try out your 
new understanding of number 
systems  on  this  little 
problem. Calculate the first 
five positional values to the 

left of the radix point in the 
base  8 number  system 
(remember, 80 + 1). Then 
calculate the decimal equiva-
lent of the octal number 40. 
The  answers  follow  the 
references. 
Now that you are up on 

number systems, you don't 
have to skip over the articles 
that refer to the binary num-
ber system. Things like elec-
tronic  keyers  use  them, 
especially  if there  is a 
memory involved. A lot of 

the integrated circuits man-
ipulate  them  also.  Have 
fun! • 

References 

Hallerman,  Digital  Computer 
System Principles, McGraw-Hill. 

Hawkins, Circuit Design of Digital 
Computers, John Wiley & Sons. 
Lebow and Reed, Theory and 

Design  of  Digital  Machines, 

McGraw-Hill. 
Led ley, Digital Computers and 

Control  Engineering,  McGraw-

Hill. 

• Answers: 1, 8, 64, 512, 4096; 
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completed  board.  Just  use  good 
quality black type of whatever style 

turns you on. 
Thanks once again. Wayne, for the 

fine magazine, and I hope to talk to 

you again next time you get to 

Albuquerque. 
Gary Diamond K5FSB 

Albuquerque NM 

DON'T LET US DOWN 

Where are the MARCH PROPAGA-
TION CHARTS? I just received my 
April issue of 73 Magazine, and no 
chart for March. Of course there was 
the April Propagation Chart, but this 
doesn't help for March. 
I started taking 73 Magazine when I 

found they had Propagation Charts. 
Thanks, for letting me bring this to 
your attention. Please don't let us 

down again. 
Ivan S. Miller W5HFU 
Oklahoma City OK 

Sorry — it won't happen again. Due to 

a change (acceleration) of our produc-
tion schedule, we were forced to miss 

a month of John Nelson's fearless 
(and unbelievably accurate) forecasts. 

— Ed. 

ARE YOU SURE? MO/ 

Re your article in the March '76 
issue of 73 Magazine, page 44. 
Are you sure this article should 

have been published in the March 
issue? (Does it not belong in an April 

1st issue?) 
The diameter of the disc has no 

bearing on wind speed; it would give 
one count per revolution whether the 

• 
• 
'  t '; 

disc was 1/8" or 1 yard in diameter. 

The rpm would only be determined 
by the length of the arms — the shape 
of the cups minus friction of the 

bearings. 
A chip of mirror glued to the shaft 

to reflect the light from the LED to 
photo cell would work just as well. 
Until reading this article I had 

thought 73 Magazine was a serious 
ham-oriented magazine — not just for 
laughs. I believe this space should have 
been occupied by a more realistic 

theory. 

Ulmer S. Anderson W7MHY 
Hadlodc WA 

I published an article on a fre-
quency synthesizer in the Sept. '75 
and Oct. '75 issues of 73, and I am 

sorry to say that I have only now 
discovered an error in it. The tuning 
diodes used in the oscillators should 
be type MV1404, not MV1401 as 
listed. The MV1401 diodes have too 
high a capacitance (nom. 550 pF as 
opposed to 120 pF for the MV1404), 
and if they are used the oscillators will 
only operate with control voltages 

above 6 volts. 
I hope you will publish the above in 

your letters section; it will save any-
body trying to build the synthesizer a 
great deal of frustration. 

Noel Calvin 
Berkeley CA 

I just finished the April issue of 73 
and must comment on the fine articles 

in this great issue. 
Nat  Wadsworth's  article "Com-

puters are Ridiculously Simple!" was 
very informative and nicely written; 
from what I learned it seems to me 
that Fig. 7, picturing binary number 
10101010, should be decimal value 

170, not 160 as stated. 
No doubt you will have many other 

letters correcting this. Hi. Hi. 

I also intend to give your staff more 
work on the Reader's Service page this 
month, as you request. 

Keep up the good work on a tine 
magazine; can we see more articles on 

ATV and SSTV in upcoming issues? 

Charlie McBride VE3GYT 
Grimsby ONT 

I made a mistake on my Touchtone 
Decoder article (April, 76) in regards 
to the parts availability from CON-
TACT. The price quoted was intended 

to be for the printed circuit board 
alone. Inasmuch as there is no way 
CONTACT can supply the relay and 

board for the price stated, checks are 
being returned with my regrets for the 
error.  Incidentally, the wired and 
tested version is going for 829.95. 

William J. Hosking W7JSW 
Scottsdale AZ 

I've noticed an error in the April 
1976 issue of 73, page 63. The article 

is entitled "Inexpensive HF-VHF Fre-

quency Standard." 
Please note the following correction 

to the schematic shown. Pins 2, 3, 6, 7 
on each of the 7490 decode dividers 
must be grounded. Other than this all 

looks fine. Thanks. 

Gene Hinkle WA5KPG 
Austin TX 

UPSET 

I was extremely upset over the first 
four lines of an article in your Feb-
ruary 76 issue by Larry Kahaner 

WB2NEL (see page 136). He said, 
"While in my neighbor's house one 

day explaining how I can phone patch 
her brother in Germany, etc." Third 
party traffic into Germany is ver-

boten and it is fellows like that that 
are causing the problems that we now 
have concerning reciprocal operating 
privileges here. The German Oberpost-
direktion is seriously considering with-
drawing privileges for armed service 
personnel here, i.e., all DA calls. It 
seems that U.S. amateurs have the 
mistaken  idea that an unlicensed 
person in the U.S. can talk to a 
licensed person here if they are physi-
cally at the U.S. licensed station. 

This is not true and that is causing 

the problem. Licensed operators here 
can only talk to licensed operators 
there. I cannot talk to my mother, for 
example, even if she goes over to my 

sister's home. My sister is licensed and 
I can talk to her, but no one else. 
Also, there is a kicker — if my sister 
were a Novice, I would not be able to 

talk to her on YOUR station unless I 
talk on the U.S. Novice band (which I 
can do) and she answers me CW, and 

your station is complying with Novice 
rules with respect to power, crystal 
controlled, etc. I would not be able to 
talk to a Technician at all unless it was 

on 2m. 
Hugh G. Vandegrift 

APO New York 

DOWN OUR THROATS? 

Enjoyed seeing you at Vegas. I 

thought you might like to know that 
there is 220 activity now in Phoenix. 

Just a few on 223.5 simplex for now, 
but there is talk of a repeater or two 
in the near future. More about that 

later. 
The Summer Hamfest sponsored by 

A.R.C.A. will be on July 30-31 and 
August 1, this summer, at Ft. Tuthill 

in Flagstaff AZ. 
I like your new format in 73, but I 

have one large gripe. Why are you 

shoving  all  this  computer/micro-
processor stuff down our throats? I 
buy 73 because I want to read about 
ham radio type activities, otherwise I 

would buy BYTE. 
Bill Sargent WA7UJH 

Phoenix AZ 

Hi Bill, good to hear from you . .. re 
computers, the microcomputer is the 
most fantastic component for elec-
tronic systems yet invented ... this 
means you will be using it in almost 
every piece of ham gear before long. 
Bill, you can remember the fuss when 
I started pushing FM and repeaters. .. 
older timers will remember r,re resis-
tance I had in sideband and before 
that to RTTY . . . I'm used to fighting 
upstream on new ideas. Remember 
the terrible trouble I had getting hams 

Continued on page 138 
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R. David Guthrie W8LNY 

2956 London Wall 

Bloomfield Hills MI 48013 

THE BAC-2 (BAUDOT TO ASCII 
CONVERTER AND THE SWTP CT-1024 
VIDEO  TERMINAL ENABLE YOU TO: 

—USE VIDEO DISPLAY ON RTTY  I 
—INTERFACE RTTY GEAR AND 
MICROPROCESSORS ,MINICOMPUTER 

—INTERFACE RTTY & ASCII  GEAR 

ALL FOR  ABOUT S200 

73' S DE W8LNY 

ASCII/Baudot with a PROM 

Video  displays  are 
becoming  increasingly 

popular in RTTY. In addition 
to eliminating the noise of 
mechanical printers (appre-
ciated by the XYL), there is 
no mechanical maintenance 
or  paper/ribbon  changing. 
The video user has the ability 
to rapidly change baud rates 
for use in copying com-
mercial stations and to use 
the video unit together with 
microprocessors. 

Commercial kits start at 
$395  and  up.  This  dis-

RTTY LOOP H  CONVERT 
OR TU  TO TTL 

LOGIC 

FIGURE 2 

- tor ribbonless RTTY or computers 

courages many RTTY enthu-
siasts.  Fortunately,  South-
west Technical Products has a 
video  display  unit  for 
$190.50 with power supply 
called  the  CT-10241. It 
requires the user to accom-
plish  his own Baudot to 
ASCII  code  conversion, 
which is the subject of this 
article. The result will be very 
close to the commercial units 
available with 3 exceptions: 
1. Page Size. 
HAL RVD-1005 — Has 40 
characters/line, 25 lines for a 

BAC-2 

CONVERSION 

%V W 
C1 1024 
TERMINAL 

FIGURE 34  FIGURE 4 

Fig. 1. Overview — basic RTTY use only. 

VIDEO TO 
OLD TV 
SET 

total  of 1,000 characters 
($575); Leland — Also has 
40 characters/line, 25 lines 
($395 in kit form); CT-1024 
— Has 32 characters/line, 16 
lines for a total of 512 
characters. Another 512 are 
stored for a 2 page memory. 
2. Scrolling. 
Both the Leland and HAL 
units scroll up the page. That 
is, each new line appears on 
the bottom and pushes the 
remaining lines up one. The 
SWTP CT-1024, on the other 
hand,  wraps  continuously 
around the screen. When it 
gets to the bottom, it starts 
over again at the top of the 
screen. The blinking cursor 
identifies the current posi-
tion. 
3. Treatment of words at end 
of line. 
Both the HAL and Leland 
units start a new line some-

what prior to the actual end 
of the line on a space 
character,  so as to not 
separate  a word  in the 
middle. This is not available 
on the CR-1024. It would be 
relatively easy to add with 
some counter ICs if needed. 

Basic Display Overview 

Fig. 1 shows the func-
tional flow of data from the 
RTTY terminal unit to the 
video display. At this point, 
you have the equivalent capa-
bility of the commercial dis-
plays previously discussed. 
Fig. 2 shows three ways of 

getting from your present 
RTTY setup to the TTL logic 
level signals required by the 
BAC-2. Note that the output 
of the ST-5/ST-6 terminal 
units is the same as the 
RS-232C  commercial  data 
standard so that modem out-
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Fig. 2 Connection from RTTY loop to BAC-2 

puts could be treated the 
same way. Two of the circuits 
are described further in the 
references. The current loop 
interface can be used with 
any terminal unit and may be 
of  interest to non-RTTY 
microprocessor  users  who 
want to use Baudot teletype 
equipment. The current loop 
interface is totally isolated 
from the loop. 
Fig. 3A details the heart of 

the unit — the Baudot to 
ASCII converter — dubbed 
the  BAC-2  (someone has 
probably  designated  a 
BAC-1!). The circuit pro-
vides: 
1. Serial to parallel conver-
sion  of incoming Baudot 
signals using a UART and 
multiple  speed  clock  for 
various baud rates. 
2. Conversion to ASCII using 
standard 8223 PROMs (pro-
grammable  read  only 
memories). 
3.  Letters/figures  case 
shifting from the 8223s to U4 
wired as a cross coupled flip 
flop. 
Fig. 4 details the connec-

tion of the BAC-2 basic unit 
to  the  SWTP  CT-1024 
terminal unit. Keyboard con-
nections are specified — the 
user can also go in via the 
pins on the back of the unit. 
With parallel data, keep the 
lines between the BAC-2 and 
CT-1024 extremely  short. 

Over 18 inches and ringing is 
likely to occur. The BAC-2 
might be mounted right on 
the CT-1024 as shown in the 
picture. 

Optional Circuits 

Up to this point I have 
described using the BAC-2 
primarily for RTTY copying. 
This will undoubtedly serve 
the needs of many readers. 
However,  with  micropro-
cessors becoming more avail-
able and inexpensive every 
day, you might want to plan 
ahead now. I have a micro-
processor using the Motorola 
6800 CPU that provides all of 
the  functions of  RTTY 
Selcal, CW and RTTY ID, 
FIFO/UT-4 buffer storage, 
automatic transmitter con-
trol, ASCII-Baudot code con-
version, and numerous other 
RTTY goodies. Use of a 
microprocessor is very easy 
and far less complex than 
wiring up a lot of discrete 
components for functions. 
Moreover, the functions can 
be  changed  much  more 
quickly and easily by just 
changing the program. 
If your future plans call 

for a microprocessor, you 
should plan now to get into 
serial  mode  rather  than 
parallel mode for transferring 
data. Parallel mode has two 
disadvantages from my point 
of view: 

1. Line lengths and inter-
facing techniques get tricky 
as you  add devices and 
circuits. Serial start-stop, on 
the other hand, is very for-
giving  and  insensitive  to 
glitches on the leading and 
trailing edges of pulses. 
2. It is a snap to switch 
electronically between several 
input and output devices in 
serial  mode. With parallel 
data either data selectors 
(such as the 74157) or tri-
state  buffers  are needed. 
Further, the timing sequences 
for strobe pulses to indicate a 
character ready get pretty 
tricky with tri-state devices. 
Timing  chips  and  extra 
circuitry will quickly cost far 
more in dollars and time than 
a couple of UARTs. 
Fig. 5 shows a functional 

overview using the BAC-2 in a 
RTTY system with serial data 
flows. All data is flowing in 
TTL logic format (Mark = +5 
V, Space = 0 V). Other units 
you may have can be readily 
added by converting them 
from/to serial mode. While 
the NAND and inverter gates 
don't really belong in a func-
tional diagram, they help 
show how the pieces are 
integrated. The only things 

needed to be added for com-
plete versatility are some 
switches to select/control the 
serial data flows as needed for 
use with the microprocessor. 
They can be omitted at this 
point for display use only. 
Note that the 8th or parity 
bit is ignored in all ASCII 
circuits. The steps through 
Fig. 3A are the same as the 
basic  unit  discussed  pre-
viously. In Fig. 36 a PISO 
(Parallel to Serial Output) 
circuit is shown. The NE555 
timer should be set to 110 Hz 
for 110 baud or 300 Hz for 
300 baud use. It is simple and 
reliable and is discussed in 
depth in the TTL Cook-
book2. Note some deviations 
from the  TTL Cookbook 
diagram — the circuit as 
shown in the book does not 
work. Probably some minor 
typos in printing of the book. 
The same circuit is shown 
again in the path from the 
ASCII keyboard (if used) to 
the serial data flow. Use of an 
optional circuit between the 
keyboard and PISO to do 
things  like  repeat  key, 
counting characters, and so 
forth may be desirable and is 
discussed in a past issue of 
733. 

The BAC-2 and PISO Optional Circuit Board. A pack of 
cigarettes is included to show size and is not required for 
successful operation. 
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Fig. 3. Baudot to ASCII converter. (11: UART (see text). U2: NE555 timer. U3: 7404 
6-inverter. U4: 7400 4-NAND. U5, U6: 8223 PROM. U7: 74165 PISO register. U8: 7474 flip 
flop. U9: NE555 timer. All resistors: Y, W 20%. Si: single pole, 4 position rotary. LED: any 
LED. 

Use of two gates provides 
the mixing of ASCII signals 
from the keyboard, BAC-2, 
and/or microprocessor. If not 
using a micro at this time, 
simply leave the connections 
open and tie the ASCII from 

the microprocessor to +5 V 
for now. 
Fig. 6 shows a serial to 

parallel (SIPO) converter to 
front  end  the  CT-1024 
terminal. Not much to hook-
ing it up. SWTP also has a 

The CT-1024 Terminal Unit mounted on a board with power 
supply in rear. A SIPO converter is standing upright on the 
back of the unit. 

CT-S kit available for $39.95. 
It involves a lot of conver-
sions from/to the commercial 
RS-232C standard, which is 
nice if you use it. The SIPO 
circuit can be built for less 
than $10 depending on where 
you get the UART. 

We use Fig. 4 again to 
interface from the SIPO to 
the CT-1024 terminal. Same 
leads and terminology — just 
a different source. 

Fig. 7 is optional and con-
verts the serial data from TTL 
to the commercial RS-232 

BAC-2/SIPO 

BO 
61 
62 
63 
64 
65 
66 

STROBE 
+5 

—12 
GROUND 

standard for use with an 
"outside  world"  terminal 
such as commercial computer 
video displays, printers, or 33 
teletypes with RS-232 con-
version built into the TTY. 
At this point, you are 

probably  wondering where 
the ASCII to Baudot circuit 
is. We have everything flow-
ing everywhere but back to 
the teletype. The answer is 
there isn't any! The micro-
processor provides the tool 

for the code conversion and 
the FIFO type buffering of 
data. If you don't plan on a 
micro, a circuit to convert 
from ASCII to Baudot can be 
constructed  and  was 
described  in a recent  73 
issue& The micro also pro-
vides  for  CW/RTTY  ID, 
"Here is" Key, and other 
goodies to the RTTY system. 

Construction of the BAC-2 

The  ci rcuit  was  con-
structed  using  wire wrap 
methods. Not only is it inex-
pensive, relatively fun (you 
can overlap wrapping and 
watching TV at the same time 
with the family), but also 
totally  flexible as far as 
experimenting and  making 
changes. Requirements are a 
wire wrap tooI 7, some wire 
(#30 Kynar — $10 for 1,000 
feet usually, or available pre-
stripped),  a wire  stripper 
(filing a notch in a pair of 
needle nose pliers with cutter 
is good), wire wrap sockets, 
and a board. Radio Shack has 

CT-1024 Connector J9 

1 
4 
5 
7 
8 
11 
12 
10 
2 
6 
3 

CT-1024 Connector J3 

Jumper pin 3 to pin 7 to force erasing each line prior to data entry. 

CT-1024 Wiring Option 

Jumper 1 to 3 for negative going strobe. 

Fig. 4. BA C-2 parallel interface to SWTP CT-7024 terminal. 
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Fig. S. Functional overview — serial option. 

a new board (276-152) for 
$2.99 which provides space 
for IC sockets and a dual 22 
pin  edge  connector.  The 
mating connector (276-1551) 
is also $2.99. Watch out for 
some boards that have holes 
every .200 inches rather than 
.100 inches per the catalog 
specs. Somehow these crept 
into stock in a few stores and 
should be avoided. The board 
includes the PISO circuit of 
Fig. 3B. You may want to 
consider crystal control of 
the baud rates using circuits 
that have appeared from time 
to time in the RTTY journal 
or 73 Magazine, if a counter 
is not available. I have had no 
trouble  with  the  NE555 
timers. Of interest in Fig. 3A 
is an LED indicator con-
nected to pin 14 of the 
UART.  If it flashes, the 
incoming data has no valid 
stop bit. This is super for 
copying commercial stations 
with  varying shifts, baud 
rates,  and  upright/upside 
down shifts. Just experiment 
with the controls until the 
bad stop LED goes out. 
Readers who have built a 

UT-2/UT-4, or other equip-
ment incorporating a UART, 
can skip U-1 and U-2 in the 
diagram and connect directly 
to  the  code  conversion 
circuits in parallel form. Like-
wise, the UART can be used 
to up speed convert at no 
extra charge by wiring up the 
transmit side of the UART to 
convert all Baudot to, say 
100 wpm.6 The transmit side 

of the UART cannot be used 
for the serial ASCII output in 
Fig. 3B due to the limitation 
that it be used with either 5 
or 8 bit code on both sides 
(you can't split it). When a 
valid  character  has  been 
received by the UART, the 
data received line (pin 19) 
goes high. It is inverted and 
connected  to  the  data 
received reset (pin 18) to 
reset the UART. The data is 
available prior to the data 
received line going high and 
stays  so until  the  next 
character comes along allow-
ing plenty of time for the 
8223 PROMs to convert the 
code. The reset (pin 18) gives 
us a strobe line that is nega-
tive going to trigger the P150 
circuit  or  the  CT-1024 
terminal  depending  on 
hookup. 
The received data (pins 

12-8)  of the  UART are 
buffered  by  7404  hex 
inver ters  to protect  the 
UART, provide the drive for 
more than one code converter 
chip, and allow use elsewhere. 
Code conversion is accom-

plished by two 8223 PROMs. 
These are available from a 
variety of sources. A self-pro-
gramming technique  was 
described as a part of another 
circuit in 73.8 The author of 
that article also mentions 
references for programming. 
Fig. 8 shows the bits to be 
programmed (blown to 1) on 
the 8223s. These are the 
Mark-Sense .cards used by 
Hami I ton-Avnet,  a major 

The BAC-2 converter board (subject of this article). The one 
chip on the side opposite the 5 trim pots is not part of the 
article circuit (corrects an error in programming my PROMs). 

wholesale distributor of ICs. 
Hamilton charges $8.95 each 
to provide an 82523 (newer 
version of the 8223) already 
programmed ($6.45 + $2.50 
programming) per the specs 
of Fig. 8 if you have prepared 
the card. The cards shown are 
for unshift on space — bit 7 is 
used to select the other chip 
when going from letters to 
figures. Terminology for the 
two chips is described in Fig. 
8 for communication pur-
poses  together  with  the 
distinction  between having 
unshift on space or not. If 
you  want the option of 
switching between unshift on 
space or not, you might add 
another 8223 with a switch 
to the enable line (pin 15), or 
add some gates to select the 
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character yourself. Note that 
the Baudot control functions, 
Letters, Figs and Blank, are 
all translated to the ASCII 

Rubout (all 1s) character to 
be ignored by either your 
microprocessor  or  video 
display.  The  two  10 uF 
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Flip side of BA C-2 board. The wire for wire wrapping is a very 
pale yellow and doesn't show very well. 

capacitors prevent the flip 
flop for letters/figures from 
triggering as the 8223s change 
state. 

The CT-1024 Display Unit 
Construction 

The SWTP display unit is 
available  in kit form for 
$190.50. 1 Boards only are 
also available for $47.50. The 
ICs and discrete components 
can be purchased from 73 
advertisers  for  $50-70  in 
total. Readers with a well-
endowed junk  box might 
want to go the board route to 
save money. Caution: The 
boards are very complex and 
built to excellent and exact-
ing standards by SWTP. I 
would  not  recommend 
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attempting to make them 
yourself or to purchase them 
from  anyone  other  than 
SWTP.  Radio  Electronics9 
magazine carried a series of 
articles on the CT-1024 if 
you want to read more prior 
to making a decision (the TV 
Typewriter II in the series). I 
don't recommend the TV 
Typewriter I (Sept. 73 RE), 
as some additional interfacing 
is needed for it to properly 
handle the line feed, carriage 
return, no display of rubouts, 
scrolling, clear, etc. The TVT 
I is tough to use either with a 
micro  or  RTTY  without 
extensive rework. 
A feature not described by 

SWTP is to tie pin 3 to 7 of 
the cursor socket  3). This 
causes the CT-1024 to clear 
the next line upon receipt of 
a CR/LF combination. With-
out this, it provides a very 
confusing display. It auto-
matically starts a new line 
and clears it when the end of 
a prior line is reached (non-
overline)  when wired this 
way. 
Assuming that you have 

built up the CT-1024 in one 
form or another, the next 
step is to interface it with a 
TV set. The CT-1024 instruc-
tions provide an interface to a 
Motorola TV.  Lancaster] 0 
discusses  interfacing  video 
signals to TV sets in depth in 
a recent BYTE article, and 
will have this available in a 
"TV Typewriter Cookbook" 
shortly. You should be able 
to  test  the  CT-1024  by 
grounding the data line that 
you want to be a zero and 
then grounding the strobe 
line to see that it is working. 
An ASCII keyboard could 
also be attached to check it 
out. 

The SIPO (Serial In/Parallel 
Out) Circuit 

The circuit in Fig. 6 can be 
readily constructed on perf-
board or the same Radio 
Shack boards discussed pre-
viously. Set the NE555 timer 
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rate to 16x the baud rate; i.e., 
for 110 baud/10 characters 
per second, 1760 Hz would 
apply. Jumper A to B for 2 
stop bits (110 baud), and A 
to C (300 baud +) for 1 stop 
bit as necessary. 

Conversion  to  RS-232C 
Standard Data Logic 

Fig. 7 shows possible ways 
to convert from TTL to 
RS-232C logic. Either results 
in pretty much the same 
thing. The trade-off is what 
power you  have available 
versus using discrete com-
ponents. 

UART Considerations 

The UARTs specified in 
the various circuits are the 
"standard" variety. Makers 
and models are as follows: 
1. Texas  Instruments 
TMS6011. 
2. General  Instrument 
AY-5-1013  or  AY-5-1014. 
The 1014 is nice in that no 
-12 V is needed - pin 2 is 
left unconnected. 

3.  Western  Digital  - 
TR1602B. 
These are readily available 

from 73 advertisers and other 
sources. 

Summary 

I have discussed various 
ways of setting up the conver-
sion from Baudot to ASCII 
and the video display. Hope-

fully, you will be able to 
select the options that you 
want. The Baudot to ASCII 
circuit (BAC-2) in and of 
itself may be useful for work-
ing with a microprocessor in 
that the program to convert 
back again can be readily 
loaded from 5 level paper 
tape using Baudot equipment. 
Once loaded, the conversion 

back can be done via the 
program. This enables SWTP 
M6800  microcomputer 
system users to use 5 level 
equipment and avoid going 
to ASCII equipment. I do not 
have a source for printed 
circuit boards - let 73 adver-
tisers know if you need them 
and perhaps someone will 
make them up. • 
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EDITORIAL 
Of course it is always possible that 

pressure on Congress will get so great 
that the postal monopoly will be 

broken. Right now it is a federal crime 
to compete with the post office. The 
mail could be carried at a good profit 
by private industry, if it were per-
mitted. Industry could get the postal 
system back on its feet if permitted 
by the bureaucracy and the postal 
unions, something that doesn't seem 

even remotely likely. 
Last year the post office rang up an 

$825 million deficit and it is expected 
to be almost double that by the June 

30th end of the current fiscal year. 
Every time I pause to think about 

our having to send a piece of paper 
from New Hampshire to California in 

order to communicate a message it 
makes me angry. It is ridiculous in 
these times. Letters can be sent by 
facsimile, by teletype, or some com-
puter code and sent via wire, satellite 
or microwave. Western Union screwed 
up ... if they had been looking ahead 
they would have gotten aboard some 
really inexpensive message system. Ma 
Bell (you probably noticed the page 3 
mention, in May, of the wind up of 

her suit against 73 . . . 73 admitted no 
fault) could have worked up a good 
system using Bell wires and communi-

cations systems. 
The soon to arrive inexpensive 

small  office and  home computer 
surely will blow off the lid. I'm still 
talking with the salesmen for the large 

computer firms and they apparently 
are still completely unaware of the 
revolution that is brewing in small 
computer systems. They say, oh yes, 
the microcomputer will cut the cost 
of the CPU (central processing unit), 
but there is no way that the cost of 
the peripherals is going to come down 
substantially ... and after all, the cost 
of the CPU is not very significant for 
most systems, so therefore the cost of 
computer systems will stay up there in 
the $50,000 plus range for a long, 
long time. 
Baloney. 
Please don't tell the ivory tower 

boys about what is happening ... 
about what is coming. We don't need 
IBM in there ... or DEC. Let them 
keep  working on  their $100,000 
systems and selling them the way they 
are right now. This will make it 
possible for a whole new bunch of 
companies to grow into the new field 

rather than have the old ones just 

keep getting bigger and bigger. 
Let's take a look at the peripherals. 

One thing we need a lot of with any 
system are the CRTs ... call them 

video typewriters or television type-
writers (TVTs) ... these are the 
primary input/output devices we will 
be using. Today you can buy a real 

dumb TVT for maybe $1500. The 
more sophisticated ones run double to 
triple that. I envision a CRT with a 
keyboard and a lot of smarts selling 

for under $200. It will have a micro-
computer chip in it and be able to do 
a lot ... play games ... let you type 
letters and edit them ... store a lot of 
form letters ... do bookkeeping ... 
keep all sorts of files . .. and a whole 
lot of things we haven't thought of 
yet. It will need some sort of file 
cabinet memory storage ... probably 
not invented yet. 
There are some storage devices in 

the works. Right now it costs about 
$5000 for a floppy disk system ... 
that should drop to about $1500 in a 
few weeks when Diablo's new dual 

$1000 floppy drive is released. Others 
are in the works for $600. Somewhat 
slower tape systems will be able to 
hold enormous amounts of data ... 
and at prices which will make DEC 
salesmen shake their heads in dis-

belief. 
Speaking of Bell ... the phone 

company got itself into the Blue Box 
situation  because  some  engineers 
ignored a lot of the savvy of other 

engineers who warned them that using 
the same lines for signaling and custo-

mers was a bum deal. In the long run 
it is costing Bell heavily for trying to 
use one pair for everything. A reia-
tively few signaling lines could switch 
vast numbers of communications lines 
... and there would be no problem 
with customers sending signals to 
bollix the charge meters. 
Funny thing about the series we 

published on the phone circuits ... 
until Bell made a big deal about it no 
one seemed to pay any attention. Bell 
could hardly have gone more out of 

its way to make sure that the article 
was  noticed  . ..  coast-to-coast 
publicity on the radio, television and 
in the press! They sure brought a load 

of inquiries on 73 for copies of the 
magazine  or the articles ...  we 
probably  could have sold several 

thousand copies of the material if 
we'd been interested in helping people 
to defeat the phone system ... but we 
just turned down all the requests. 
Now, after paying several thousand 

dollars in legal fees, I don't think I 
should have been quite as solicitous of 
Bell's interests. On the other hand, 
after reading the underground tele-
phone newsletter, I am convinced that 

Bell is able to locate Blue Boxes fairly 
fast these days and the circuits, even if 
people discovered how to use them 

... which was not explained in the 
articles ... you had to know that or 
read it elsewhere ... they would have 

gotten into trouble. 
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SPHEFIE 
CORPORATION 

After talking to thousands of potential and existing computer users like you, we have 
found that what you want is a computer that has these features: 

• A KEYBOARD to input your programs. 

• A PROCESSOR with software that lets you program immediately 
with power-on. 

• A CRT to DISPLAY your programs so you can see what you are doing. 

• MEMORY for rapid access of STORED DATA and PROGRAM 
OPERATIONS. 

• An AUDIO CASSETTE to save for FUTURE access all of the data 
you have generated. 

• INPUT/OUTPUT (serial and parallel) for communication with the 
outside real-world devices such as printers, teletypes, telephones, 
security devices, security monitoring, etc. 

These same people say they like a SPHERE COMPUTER SYSTEM because of the com-
plete COMPUTING POWER that the SYSTEM has to offer. 

The advantage of a SPHERE SYSTEM is that in ONE package you can get all the 
fundamental Computer Features that will allow you to input your programs through the 
keyboard, process your information, and produce meaningful output. 

ALL YOU NEED for your desired computing power FROM ONE SUP-
PLIER. COMPATIBLE, RELIABLE, POWERFUL. 

We have at SPHERE even more options for even greater computing power. See the 
price list for the details. 

As we were conversing with you we found that there are about four general categories 
of computer users. The categories and the SPHERE SYSTEMS developed to accommodate 
them are the following: 

KIT BUILDER:  SPHERE SYSTEM 310: you are the one who wants to put a 
computer together to learn all about it and save some money, too. 

HOBBYIST:  SPHERE SYSTEM 320: the one who wants a spare time chal-
lenge with ample programming power to do fun, constructive 
things. 

PROGRAMMER:  SPHERE SYSTEM 330: you are interested in programming for 
fun or profit. You receive full language, and complete hardware. 
No kidding around for you. 

DATA HANDLER:  SPHERE SYSTEM 340: to store, retrieve and process mass 
amounts of information. You mean business. 



THE SPHERE 300 

SERIES OF SYSTEMS: 

THIS IS THE SYSTEM 340 WITH PRINTER AND FLOPPY DISC 

SYSTEM 310 (Formerly System 1) 

• CPU/2 Module 
• CRT Module 
• KEYBOARD 
• METAL BASE 
• Low Profile Kit Cover 
• ALL Hardware and cables included 
• POWER SUPPLY 
• PDS — Program Development System 

SYSTEM 320 (Formerly System 2) 

• CPU/2 Module 
• CRT Module 
• KEYBOARD 
• SIM Module 
• METAL BASE — attractive desk top 

metal chassis with card rack 
• POWER SUPPLY 

SYSTEM 330 (Formerly System 3) 

• All of the above in System 320 
• 16K of Memory (Total 20K Memory) 
• BASIC Language on cassette tape 

SYSTEM 340 (Formerly System 4) 
• All of System 310 plus the following: 
• PIM Module 
• LINE PRINTER 80 column — 110 

characters per second 
• DUAL  FLOPPY  DISC  MEMORY 

(256,256 bytes Memory on each disc) 
• Disc Operating System 
• Basic Language 
• 16K Memory (Total 20K Memory) 

NOTE: All assembled systems come with 9" video monitor installed. 
Kit prices do not reflect a 9" video monitor and housing. 

System 310K*  $1019.00  System 330K  $1925.00 

System 320K  $1190.00 • System 340K  $6100.00 

WEIRE 
940 North 400 East 
North Salt Lake.Utah 84054 



The recent arrival of pro-
grammable  pocket 

calculators at more affordable 
prices offers the serious ham 
a new tool to improve his DX 
through  proper  antenna 
orientation. It also gives him 
a very good excuse for buying 
one of those very interesting 
new calculators that can be 
taught to perform in seconds 
what would otherwise be a 
rather  messy  calculation. 
After all, with the investment 
already made in a two gallon 
linear, hundred foot tower, 
and stacked yagis, it would be 
a shame not to get through 
the  pileup  because  the 
antenna was pointed wrong. 
So will buying a program-
mable calculator fix this? It's 
not quite that easy, but even 
if you know nothing of com-
puter programming and aren't 
too good in math, you can 
program this very useful com-
putation. 

Before proceeding further, 
some  mention  should be 
made of current practices 
among  amateurs. All  too 
often a ham utilizes great 
circle maps or azimuth infor-
mation determined for a loca-
tion considerably different 
from that of his QTH. This 
error, together with the toler-
ances encountered in orienta-
tion  toward  true  north, 
mechanical drive backlash, 
and direction indication, can 
result in an appreciable loss 
of signal  strength in the 
desired direction. The worst 
part is that the better the 
antenna, the less tolerant it is 
of error in direction. 

The problem of finding 
true  north,  orienting the 
antenna, zeroing out the indi-

City 
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New York 
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5.  

Your Beam Right 

cator and backlash error, and 
using maps and/or formulas 
for determining direction are 
all covered in various ham 
publications.  Assuming 
proper attention to all the 

Lat.  Long.  Azimuth 

4.5 
23.6 
23.1 
-16.5 
-32.0 
40.8 
37.8 

-74.3 
88.4 
113.3 
-68.4 
115.9 
-74.0 
-122.4 

158.6 
4.0 

339.3 
158.8 
290.3 
91.5 
272.9 

fable 1. Practice examples (azimuth from Chicago: 
41°52' N., 87°38' W.). 

-- with a programmable calculator 

mechanical  requirements 
yields acceptable accuracy, 
determination of the proper 
direction is the next concern. 
Great circle maps are good if 
your QTH happens to be near 
the map center. Otherwise, 
you are left with the pin, 
string, and globe approach. 
There are spherical  trigo-
nometry formulas one can 
use, but nobody in his right 
mind  would  recommend 
them. If one is reasonably 
careful in performing the cal-
culations, a "correct" angle 
can be determined. Whether 
the angle is positive or nega-

tive, is referenced to north or 
south, or is the long or short 
path, is much in question. 
After much frustration, I set 
about to find a means of 
determining  the  azimuth 
from my QTH to any point 
on the earth without having 
to perform any calculations, 
map perusal, or thinking. 
Also, I had to find some good 
use for that HP-55 I had 
bought  on  impulse.  (The 
XYL says the main difference 
between men and boys is the 
price of their toys.) 
My math was too rusty to 

rely on, so I engaged a friend 



and  math  major to help 
develop a formula which not 
only could be programmed 
with  a minimum of key 
strokes, but also permitted 
the calculator (not me) to 
determine the short path with 
a test and conditional branch. 
The basic formula is included 
in case you need to modify 
the  instructions  for  a 
different instruction sequence 
(the  algebraic  vs.  RPN 
system). For Hewlett-Packard 
and  probably other  RPN 
types, you can go right to the 
program. 

clock for timing QS0 IDs or 
can be used for metric and 
temperature  conversions 
needed for foreign contacts. 
One precaution: Run the ac 
charger  cord  through 
grounded braid if there are 
large  rf fields around. A 
further suggestion: Determine 
the azimuths to a few places 
in the manner you currently 
use, take this program to 
your  friendly  calculator 
dealer and have him check 
you out before you spend 
your money. 
The basic formula is: 

*  *  *  *  *  *  * 

Azimuth = 270 + tan -1 Icos  X 1 

* * * 
The procedure to follow is 

simple. The PRGM switch 
places the calculator in the 
learn position. The program is 
loaded into memory by key-
ing in the strokes listed on 
the  Program  Form.  The 
switch is placed in the run 
position, the BST button sets 
the program at the starting 
point, and you are nearly 
ready to start. There is some 
information  that must be 
loaded into memory (because 
there wasn't room in the pro-
gram for it and it can change 
for different QTH locations). 
This information is the QTH 
latitude,  cosine  of  this 
latitude, QTH longitude, and 
two constants, 180 and 270. 
The formula was derived with 
east  longitudes and north 
latitudes being positive num-
bers. The CHS (change sign) 
key must be used for south 
latitudes and west longitudes. 
Maybe that doesn't sound too 
simple, but it is only done 
one time. From then on the 
calculator displays the short 
path azimuth to any point if 
the latitude of the remote 
location is entered (ENTER), 
followed by the longitude, 
and the pressing of R/S. 
The calculator can be left 

on in the shack and used to 
perform other  calculations 
without affecting the stored 
program. The HP-55 has a 

tan Xi cos (12 — 11 ) — tan 

sin (12 — 11) 

* * * 

where 

X1 = latitude of 0TH 

ii = longitude of 0TH 

X2 = latitude of distant station 

12 = longitude of distant 

station 

If the difference of longi-
tudes (12 — 11) lies between 
zero and 180 degrees, then 
180 must be subtracted to get 
the short path azimuth. Also, 
to avoid the denominator 
becoming zero (division by 
zero not allowed), some small 
amount can be added to the 
home QTH longitude (like 
0.00001) when that constant 
is entered. 
The  following  example 

happens to be the same as 
that in the ARRL Antenna 
Handbook.  What  is the 
azimuth  from Chicago to 
Cairo? (Chicago: 41 °52' N, 
87°38'  W)  Converting to 
decimal degrees, key in 41.87 
STO 1, f cos STO 2, 87.63 
CHS STO 3, 180 STO 5, 270 
STO 6. 
To find the azimuth from 

Chicago to any place, key in 
the other place's latitude and 
longitude, available from an 
atlas, map, or world almanac. 
(Cairo: 30°00' N, 31 °14' E) 
Key in 30 ENTER, 31.23 
R/S, and read the answer 
displayed as 49.35° or 49° 
20', the clockwise azimuth 
from true north. • 

We're Fighting Inflation ... 
No Price Rise for '76 
FOR FREQUENCY STABILITY 
Depend on JAN Crystals. Our large stock of quartz 
crystal  materials  and  components  assures  Fast 
Delivery from us! 

1* 0 CRYSTALS FOR  Mon,: 
• 

to  Ftte otitons  Marine ecei 0 ry 
Ba°(1  Radio  ers 

CRYSTAL SPECIALS 
Frequency Standards 

100 KHz (HC 13/U)   $4.50 
1000 KHz (HC  6/U)   4.50 

Almost all CB sets. TR or Rec   $2.50 
(CB Synthesizer Crystal on request) 

Amateur Band in FT-243   ea. $1.50 
  4/$5.00 

80-Meter   $3.00 (160-meter not avail.) 
For 1st class mail, add 20' per crystal. For Airmail, 
add 25'. Send check or money order. No dealers, 
please. 

CRYSTALS 

Div. of Bob Whan & Son Electronics, Inc. 
2400 Crystal Dr., Ft. Myers, Fla. 33901 
All Phones: (813) 936-2397 

Send 10' for new catalog 

MOVING? 
Let us know 8 weeks in advance so that you won't miss a single 

issue of 73 Magazine. 

Attach old label where indicated and print new address in space 
provided. Also include your mailing label whenever you write 
concerning your subscription. It helps us serve you promptly. 

Write to: 

73 magazine 
Peterborough NH 03458 

° Address change only 
0 Extend subscription 
Enter new subscription 
1 year S10.00 

0 Payment enclosed 
(1 extra BONUS issue) 

0 Bill me later 

17. 
IL 

Z̀  city  state 
-  -0 

name 

address   

city  state   zip   

  call 

If you have no label handy, print OLD address here. 

name   call 

address   

zip   
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GET TO 
THE TOP 
FAST! 

NOW YOU CAN CHANGE, 
ADJUST OR JUST PLAIN WORK 
ON YOUR ANTENNA AND 
NEVER LEAVE THE GROUND! 

Rohn manufactures towers that 
are designed and engineered 
to do specific jobs and that is 
why we have the FOLD-OVER 
TOWER ...designed for the 
amateur. When you need to 
get at" your antenna just turn 
the handle and there it is. Rohn 
"fold-over" towers offer unbeat-
able safety. These towers let 
you work completely on the 
ground for antenna and rotator 
installation and servicing. This 
eliminates the hazard of climb-
ing the tower and trying to 
work at heights that could 
mean serious injury in a fall. 
So use the tower that reduces 
the risks of physical danger 
to an absolute minimum.. the 
Rohn "fold-over"! 

Like other Rohn big communi-
cation towers, they're hot dip 
galvanized after fabrication to 
provide a maintenance free, 
long lived and attractive instal-
lation. Rohn towers are known 
and used throughout the world 
.. for almost a quarter cen-
tury... in most every type of 
operation. You'll be in good 
company. Why not check with 
your distributor today? 

6 Division of Unarco Industries. Inc 
P 0 Box 2000. Peoria, Illinois 61601 

Unarco-Rohn 

ASCII 
ENCODED 
KEYBOARD 

Complete with Case, 
Connector 
and Schematic. 

ASCII KEYBOARD 

Pt 
11111111 /111 •1111111111111111 • • 
11 • 8 •111 •111111 • • • • • 

MI • • • • • • ■11 • •118 

Our keyboard features diode matrix 
encoding, no expensive ROMS to burn 

out. It has 60 keys, both upper and 

lower case, with 8 bit parallel output. 
Both data and strobe are negative logic. 

There is 2 key roll over. There is an 

output latch on each bit line. Power 
requirements are single 5 volt supply at 

250 to 250 mA. Comes with cast alum-
inum case connector and detailed sche-
matic. These are surplus and recently 

received from factory refurbishing. Fully 
guaranteed. 

5 350 

111111--
. •• •• •• • •• • • •• • • •• •• •• •  •• •• •• • 

ALTAIR AND IMSAI buss compatible 

wire wrap prototype circuit board. Has 
provision for 4 7805 regulators. Will 

accept up to 60 14 pin ww sockets, or 
48 14 pin, 16 pin, 18 pin, mixed sockets. 
Bare Board  520.00 

Proto Board with 4 7805, 4 filters, and 
100 ww dummy pins. Kit   35.00 

6urgentS Dist. Co. 
10268 Rosecrans, 

Bellflower, California 90706 

(213) 925-6315 
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BIG 
HELP FOR 
SMALL 
BUCKS. 

Used to be, filling your bench 
with really good test equipment 
meant emptying your wallet. 
Because you had to pay a price 
for quality and versatility. A 
high price. 
Not anymore. CSC.s 

ingenious new Design Mat e' 
line of test equipment combines 
performance high enough for 
most lab applications with the 
kind of versatility and economy 
everyone can afford. Thanks to 
a number of new design 
concepts and manufacturing 
techniques. 
Proof? Check the specs and 

prices below, then visit your 
CSC dealer for a demonstration. 
Or write for our catalog and 
distributor list. 

CONTINENTAL SPECIALTLS CORPORATION 

= 0 = 
EASY DOES IT 

44 Kendall Street. Box 1942 
New Haven. CT 06509 • 203-624-3103 TWX: 710-465-1227 
West Coast office: Box 7809, San Francisco, CA 
94119 • 415-421-8872 TWX: 910-372-7992 
Canada Len Finkler Ltd., Ontario 

c 1976 Continental Specialties Corporation 
Manufacturer s suggested list 
Prices and specifications subject to change without notice 

Design Mate 1 Breadboard/ 
Power Supply. $49.95! 

Design Mate 2 Wide-Range 
Function Generator. $64.95! 

Design Mate 3 Precision 
R/C Bridge. $54.95! 
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HAM 
DIES 
OF 
BURST 
BLADDER 

Word has just reached the 73 offices of the 
recent departure for that great DXpedition in 
the  sky  of  a very  avid  73 reader.  Upon 
investigation it was ascertained that said ex-ham 
had, shortly before his demise, received delivery 
of a bundle of back issues of 73. Apparently 
these  so captured his attention  that other 
functions were totally forgotten. 

BE WARNED. Back issues of 73 should be 
taken in moderation. Even though they arrive 
in bundles of twenty, no more than two should 
be read at any one sitting. 

Back issues are available in three different 
assortments — vintage, mid-years and recent. These are packed by 
the mentally handicapped (73 is an equal opportunity employer), so 
no specific issues can be requested . .. you take what you get ... 
the only guarantee is that all will be different and some mill be 
musty, particularly the VINTAGE BEAUTIES. 

The supply of these FANTASTIC GEMS is very limited so run 
do not walk to your checkbook and flip the $8.00 per bundle to us 
right now. 

20 Back Issues of 73   $8.00 

BRAND NEW! DICTIONARY 
This new microcomputer dictionary fills the urgent need for all 
computer people, engineers, scientists, industrialists, communica-
tions people — as professionals, amateurs, teachers, or students — to 
beco me quickly acquainted with the terminology and nomenclature 
of a new revolution in computer control capabilities in areas that 
pervade most of man's daily activities. 

Over 5000 definitions and explanations of ter ms and concepts 
(704  pages)  relating  to  microprocessors,  microco mputers and 
microcontrollers. There are also separate appendices on: program-
MICROCOMPUTER  mable calculators; math and statistics defini-

tions; flowchart sy mbols and techniques; 
binary  nu mber  systems  and  switch ing 
theory; sy mbol charts and tables; summaries 
of BASIC FORTRAN and APL. In addition 
there  is  a  co mprehensive  electronics/ 
co mputer  abbreviations  and  acrony ms 
section. 

ATLAS 

REPEATERS 

FM Atlas 

Dictionary&Guide 

(014 Ft E  A T  FI A T IL A O 
• More than twice the listings of any other repeater list. 
• New Double Listing - by location and also by frequency. 

• New Handier Grouping - by call areas - makes repeaters easier to find. 

• New Simplified Listings for fast reading - easier to read in the car. 

• New state maps of repeater locations. 

• Know what repeater you can rise and where. 

 only $1.95 

DICTIONARY   $15.95 

BIGGEST 
BARGAIN 
YET 
1001  .to ...Is is mail 

able for only S9 95 opd  The next 
tome you  want  a corsor it for  rust 
about anything eat your heart out 
that you dodn't send to, this book 
the  first  time you  read about it 
You'd better order the book right 
away. before they run out 
1001 Electronic Circuits ... $9.95 

The ONLY Complete 
License Study Guides 

amateur radio 

NOVICE 
CLASS 

DOD) , 
faUIDE 

h re. e ret. 

NOVICE 
$4.95 

AMATEUR RADIO 
GENERAL 
CLASS 
LICENSE 
STUDY 
GUIDE 

GENERAL  ittAki, ,•A; 
S5.95 

AMATEUR 
RADIO 

ADVANCED 
CLASS 

LICENSE 
STUDY 
GUIDE 

EXTRA 
CLASS 
$4.95 

ADVANCED 
$3.95 

CC  exa ms  got  you  scared? 

Frustrated  by  theory  funda mentals? 

There's no  need to worry.  73's four 

License  Study  Guides will  help you 

breeze through any of the four tough 

exams' They are the ONLY guides which 

cover ALL the material you will have to 

know.  Many amateurs find  that one 

quick  reading  through  our guides is 

enough to get them through with no 

sweat. 

Startling 
Learning 
Breakthrough 

NOPCI Odo m, raptS 

Ie.  'a \  

NOVICE THEORY TAPES 

Set of 4 Tapes only S13 95 

You'll be astounded at how really si mple 
the theory  is when you hear it efrolaoned on 

these tapes  Three tapes of theoor mot or,. of 

uuestione and answers fro m the latest Novice 

evarns give you the edge you need to breeze 
through your exa m 

71 is interested In helping get m ore am., 

'sours. so were giving you the co mplete set of 
lour  tapes  for  the  incredibly low Price 01  
ONLY $13.95 

Scoentosts have proven that you leans faster 

by listening then by readout because you can 
play a cassette tape owl ann oyer on you, spare 
time  even whole you're driving , You get more 

and more into each time you hear it 
You  can I progress  wIthout solid funda 

rnentals  These four hour.lotx; tapes rove you all 
the honors you'll need to pass the Novice cra m 

easily  You'll  have an understandong of  the 

IknocS whoch froll be onvaluable to you lor the 

rest ot your life. Can you afford to take your 

Novice exa m  wolhout  first listening to your 

tapes , 

SOLID STATE 
PROJECTS 

$I 
Mote than 60 Protects .1 

interest  to anyone  in elec-
tronics. The devices ranp from 
a simple transistor tater to a 
hem TV roomer, lit,, collection 
Hill NMI/ you become more into 
rnately acquainted with eemrs 
ICs and Carleton. etc. 

ABBE( PINED% 
te tic foanweder 

VHF PROJECTS FOR 
AMATEUR AND 
EXPERIMENTER 

A must for the VHF op 
Opening chapters on operating 
practices and getting started in 
VHF,  both  AM  and  FM, 
followed by 58 chapters on 
budding sisef}ii test equipment. 
modifying venting and surplus 
dear 

$4.95 

2M FM HANDBOOK 

$5.95 

Contains almost *very con 
monists circuit that might be 
needed for use with a repeater 
All circuits inplained in detail 
All aspects Covered Irons the 
operator to I he a ten, 

15. 2-Meat FM leeilleelt 

DIGITAL CONTROL 
OF REPEATERS 

Herras a book for the 
FMer who wants to design 

ind build • di va! reipeatern.control system Con"  

sectmns on rape   basic 
ingii  tunctoons  iugo 

cross.11  design  control 

syste ms,  support  citnuits 

rno bole  onst•Ilatoons 

touch tone  plus • spesoosi 

festoon  on  •  mono 

',P.a.. , control syste m 

$5.00 

LATEST RELEASES from13 publications 
RF and DIGITAL 
TEST EQUIPMENT 
YOU CAN BUILD 

RF burSt, function, 

square  wave  gener 
ators. var.able length 
pulse  generators 
100 kHz marker, if 
and rf sweep qener 
alms, audio osc, at f signal ireector. 146 
MHz  Synlheslier,  digital  readouts  for 
counters, several counters, prescaler, micro 
wavemeter, etc 252 pages S5 95 

PRACTICAL 

TEST 
INSTRUMENTS 
YOU CAN BUILD 

37  s,mple  test 
instruments you can 

make  covers V0Ms. 
V TVMs,  se micon 
ducts.  testing units, 
dip  meters,  watt 
meters, and pust about anything else you 
might need drOund the test lab and ham 
shack Sa 95 

SSTV 
HANDBOOK 

tti 

II  SLOW 
&  SCAN 

TELEVISION 
m  HANDBOOK 

tots:ow. 

soksfssts' 

This excellent book 

tells all about it, from 

its history and basics to 

the  present  state-of-

the-art techniques. Con-

tains  chapters  on 

circuits,  monitors, 

cameras,  color  SSTV, 

test  equipment  and 

much more. 

Hardbound $7, 
Sof tbound $5. 
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QSL 

/IDOODX11111 
4 M-* 

/ •• MI • \ 

5 WPM This is the begin-
ning tape for people who do 
not know the code at all. It 
takes them through  the 26 
letters, 10 nu mbers and nec-
essary punctuation, co mplete 
with practice every step of the 
way  using the newest  blitz 
teaching  techniques.  It  is 
almost  miraculous!  In  one 
hour many people — including 
kids  of ten  — are able  to 
master the code. The ease of 
learning gives confidence to 
beginners  who might  other-
wise drop out. 

ONLY $3.95! 73 

NEW CODE SYSTEM 
FOUR SPEEDS AVAILABLE 

6 WPM This is the practice 
tape for the Novice and Tech-
nician licenses. It is made up 
of one solid hour of code, sent 
at the official FCC standard 
(no other tape  we've heard 
uses these standards, so many 
people flunk the code when 
they are suddenly  — under 
pressure — faced with charac-
ters  sent  at  13  wpm  and 
spaced for 5 wp m). This tape 
is not memorizable, unlike the 
zany 5 wpm tape, since the 
code groups are entirely ran-
dom characters sent in groups 
of five. Practice this one dur-
ing lunch, while in the car, 

anywhere and you'll be more 
than  prepared for  the easy 
FCC exam. 

1 4  WPM  Code  groups 
again, at a brisk 14 per so you 
will be at ease when you sit 
down in front of the steely 
eyed  government  inspector 
and he starts sending you plain 
language at only 13 per. You 
need this extra margin to over-
come the panic which is uni-
versal  in the test situations. 
When  you've  spent  your 
money and time to take the 
test you'll thank heavens you 
had this back breaking tape. 

21 WPM Code is what gets 
you  when  you  go for  the 
Extra  Class license.  It is so 
embarrassing to panic out just 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though this is only one word 
faster, the code groups are so 
difficult that you'll almost fall 
asleep copying the FCC stuff 
by comparison.  Users report 
that they can't believe how 
easy 20 per really is with this 
fantastic one hour tape. No 
one who can copy these tapes 
can possibly fail the FCC test. 
Remove all fear of the code 
forever with these tapes. 

is in the publishing business, not tapes, so these are priced much lower than anyone 
them. Have you ever seen one hour cassettes for under $6? For 1st class mail add 25d per tape ordered. 

else could sell 

Hot off the press, the NEW VHF Antenna Handbook details the theory, 
design and construction of hundreds of different VHF and UHF antennas... 

antennas for FM, for DXing, for repeaters, for mobiles, for emergencies, for 
contests, quickies, mammoth arrays . . . EVERYTHING IS RIGHT HERE! 

A practical book written for the average amateur who takes joy in building, 
not full of co mplex for mulas for the design engineer. Packed with fabulous 

antenna projects you can build. 
This quality reference book would normally sell for as much as $5 or $6, 

but the publishers have agreed to keep the price at an inflation fighting price 
of $2.95. Send cash, check or money order ... or give your Master Charge or 
BankAmericard nu mber ... ORDER TODAY! 

Dealer inquiries invited 

SPREAD 
the 
WORD! 'ONLY 50C 
He m rodeo a too OOOOO • hobby for us to keep et 
to ourselves. Let's tell the whole world about 
II And what better' way than by loorteno the. 
111..1.1 .1 'IMO p. m bu mper neck., on your 
earl It. Only SOO - and it. PhOlKeher•went to 
you can we a •ven at neeht  Go ahead 
SPREAD THE INOR DI Order yours TODAY, 

some you can be proud of... 
s • and-save money! 

ONL Y S6 for 250, S10 for 500, $15 for 1,000, and $20 for 2,000. 

How can 73 make such beautiful cards, printed on the best 

coated stock, available for about half the regular cost? Our 

business is 73 Magazine and QSLs just help keep things going 

during slack days of the month. We do this at cost just to keep 

busy — you get the benefit. How many shacks have your QSL 

card proudly on display? 

The world and satellite are printed in blue, your na me, 

address and call are in black. The OSO infor mation is a standard 

for m on the back. 

DO MESTIC ORDERS ONLY 

„ 84f '°  7 7. 4 4 ,4,,  

4  Ar2NSD/I 
r • 

177• 

Sei 

lider 

MICERTERINUAR„ 
A S 

BE PROUD OF AMERICA! 

Be the first in your area with a special BICENTENNIAL QSL card. 
These cards are gorgeous — red, white and blue (you were 

expecting fuscia and mauve?). And they are 100% custom made ... 
with the exception of the bicentennial design and contact report 
for m on the back ... you can have your own call letters (unless 

you'd rather be AC2NSD/1 for a year (which is no bargain, believe 
it). 

You also get your own name and address on the card (unless you 
happen to be another Wayne Green, which happens). 

These cards are ganged up into large batches and run off the 73 
presses in between other work, so you don't get overnight delivery, 
but you do end up with a fantastic OSL at a ridiculously low price 
(and there are a lot of fans for that sort of service these days). 

Suggestion: order today, right now, not later, not next week. 
Send cash, check, money order, IRCs, Master Charge or Bank-
Americard nu mbers. .. send so mething negotiable. 

DOMESTIC ORDERS ONLY 
Allow 4 weeks for delivery. 

' 

RTTY HANDBOOK 

A comprehensive book cover-

ing all areas of radio teletype, 

from  getting  started  with  the 

basic principles, what equipment 

to procure and how to make it 

work. 

RTTY Hdbk   S5.95 

73 VERTICAL, BEAM AND TRIANGLE ANTENNAS 
by Edward M. Noll VV3FQJ 
Describes 73 different antennas for amateurs. Each design is the 
result of the author's own experiments: each has actually been built 
and air-tested.  Includes appendices covering the construction of 
noise bridges and antenna line tuners, as well as methods for 
measuring resonant frequency, velocity factor, and standing-wave 
ratios. 160 pages. 

Just $4.95 

73 DIPOLE AND LONG-WIRE ANTENNAS 
by Edward M. Noll W3FQJ 
This is the first collection of virtually every type of wire antenna 
used by amateurs. Includes dimensions, configurations, and detailed 
construction data for  73 different antenna  types. Appendices 
describe the construction of noise bridges, line tuners, and data on 
measuring resonant frequency, velocity factor, and svvr. 160 pages. 

Just $4.95 

127 



LTA 
ETef

IVA 
10 I: 

Cel 

LLI 

cr. 
LU 
I-

0. 

0 
C.) 

by Peter R. Rony 
BUGBOOKS I AND II  David G. Larsen WB4HYJ 

Sold as a set these two books outline over 90 
experi ments designed to teach the reader all he will 
need to know about TT L logic chips to use them in 
conjunction with microprocessor systems. You'll 
learn about the basic concepts of digital electronics 
including gates, flip flops, latches, buses, decoders, 
multiplexers, demultiplexers, LED displays, RAMs, 
ROMs and much, much more. 

Only $16.95 per set 
Ile    $4.95 

by Peter R. Rony 
David G. Larsen WB4HYJ 

BUGBOOK III  Jonathan A. Titus 

Here is the book that puts it all together. 
Besides having much valuable text there are a series 
of experiments in which the reader co mpletely 
explores the 8080 chip pin by pin and introduces 
you to the Mark 80 microcomputer, a unique 
easily interfaced system. It is recom mended that 
you have the background of the BUGBOOKS I & 
II before proceeding with BUGBOOK Ill. 

Only $14.95 

COMPUTER PROGRAMMING 
HANDBOOK 

... Peter Stark K20A W 

A complete guide to computer programming 
and data processing. Includes many worked out 
examples and history of computers.  $8.95 

WHAT TO DO 
AFTER YOU HIT 
RETURN 

Ci 

P.C.C.'s First Book of 
Computer Games 

4 i111  te 41N   *RI 

C131̀.1PIITFV1 
PRI il it :11, 

I- iIn 

What To Do After You Hit Return 
PCC's  first  book  of  co mputer ga mes ...  48 

different computer games you can play in Basic ... 
progra ms, descriptions, muchly illustrated. Lunar land-
ing, Hammurabi, King,  Civil  2,  Qubic  5, Taxman, 
Startrek, Crash, Market ... etc. 
W HAT TO DO  $6.95 pp. 

MY COMPUTER LIKES ME 
... when I speak Basic 

.Albrecht 

An introduction to Basic ... 
simple enough for your kids. If you 
want to teach Basic to anyone 
quickly, this booklet is the way to 
go. 
M Y CO MPUTER  $2.00 pp. 

MY 
COMPUTER 
LIKES 
ME' 
./  16.111110fI 

rei 

IC OP-AMP COOKBOOK 
by Walter G. Jung. Covers not only the basic 
theory of the IC op amp in great detail, but also 
includes over 250 practical circuit applications, 
liberally  illustrated.  Organized into three basic 
parts: introduction to the IC op amp and general 
considerations, practical circuit applications, and 
appendices of manufacturers' reference material. 
592 pages; 5'A x 8%; softbound.  $12.95 

TTL COOKBOOK 
by Donald Lancaster. Explains what TTL is, how it 
works, and how to  use  it.  Discusses practical 
applications, such as a digital counter and display 
system,  events  counter,  electronic  stopwatch, 
digital voltmeter, and a digital tachometer. 336 
pages; 5% x 8'A; softbound.  $8.95 

RTL COOKBOOK 
by Don Lancaster. Explains the how and why of 
RTL (Resistor-Transistor Logic) and gives design 
information that can be put to practical use. Gives 
a multitude of digital applications ranging fro m the 
basic switch  to the sophisticated counter. 240 
pages; 5'A x 8%; softbound.  $5.50 

BASIC ... by Bob Albrecht, etc. 
Self-teaching guide to the com-

puter language you will need to 
know for use with your microcom-
puter. 324 pages. This is one of the 
easiest ways to learn computer pro-
gramming. 
BASIC  $3.95 pp. 

BASIC 

r-
TO ORDER, CHECK DESIRED ITEMS FROM THE FOLLOWING LIST: 

0 Back Issues (8.00) 
0 Recent 

0 Midyears 
0 Vintage 

o Novice Theory Tapes (13.95) 
Code Tapes 

0 5 WPM (3.95) 
0 6 WPM (3.95) 
0 14 WPM (3.95) 
0 21 WPM (3.95) 

o Bu mper Stickers (.50) 
0 CLISLs 

0 Style W 
L1 Style X 

D 250 (6.00) 
0 500 (10.00) 
E] 1000 (15.00) 
n 2000 (20.00) 

0 Bicentennial 
0250 (7.50) 
0 500 (12.50 

0 1000 (20.00) 
0 Microcomputer Dictionary (15.95) 
0 Repeater Atlas (1.95) 
CI Novice Study Guide (4.95) 
0 General Study Guide (5.95) 

0 Advanced Study Guide (3.95) 
0 Extra Class Study Guide (4.95) 
0 1001 Circuits (9.95) 
0 solid State Projects (4.00) 

VHF Projects (4.95) 
0 2M FM Handbook (5.95) 
0 RF and Digital Test Equip (5.95) 
0 Practical Test Instruments (4.95) 
0 Digital Control of Repeaters (5.00) 

Name   Call 

Address   

City   State  Zip   

Awards to be listed (W and X QSLs only)   

Bicentennial Call (Bicentennial QSLs)   

I  Mail to: 73 MAGAZINE, 

0 sSTV Handbook 

D sof tbound (5.00) 
Hardbound (7.00) 

0 vHF Antenna Handbook (2.95) 
0 RTTY Handbook (5.95) 
073 Vertical Beam Antennas (4.95) 
CI 73 Dipole Antennas (4.95) 
El Bugbooks I & II (16.95) 

Bugbook Ila (4.95) 
Bugbook III (14.95) 

0 Computer Program ming (8.95) 
0 What To Do (6.95) 
0 My Computer Likes Me (2.00) 
0 Basic (3.95) 
0 IC Op Amp Cookbook (12.95) 
0 TT L Cookbook (8.95) 
0 RTL Cookbook (5.50) 

0 Cash 

0 Check 

O Mastercharge 

0 BankAmericard 

Mastercharge #   

BankAmericard #   

Expiration date   

Peterborough, New Hampshire 03458  Signature 
Coupon expires in 60 days. 6 76 i 

L-
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THREE YEARS OF 73.. ..ONLY S17.76 (while they last) 

This offer is good only through July 4th 1976 (unless we change our minds) 

Here's a chance to get a fantastic buy . $54 worth of 73 magazines for only (only'?) 
$17.76. You don't get much better buys than that! 
You may not have rroticed how great 73 is these days . .. in case you haven'tjust take 

our word for it. When have we ever lied to you? 
Hey! That comes out to under 504 a copy ... that's ridiculous! Considering the new 

postal rates it won't be long before the price will be $17.76 for two years. .. then one... 
and, within the foreseeable future . . . $17.76 for each issue. How about those fellows who 
bought LIFE subscriptions? 
Oh, you may enjoy 73 now ... perhaps you weren't one of those dragged kicking and 

screaming into FM a few years back when Wayne found out how much fun that was and 
decided to push the hell out of it for a while. You may get fed up with Wayne's enthusiasms 
... like when he decided that SSB would replace AM back in the 50's and he pushed that 
hard. Despite what you may hear from unmentionable sources, Wayne is not always wrong 
... no one is perfect, even at being wrong. 

r M M/1 1 =1/1 IM MII 1 =11  = MN 1 0  411 =11  • =1111, dO MP M EI A M MIll IM MID 11 =11 IM O  IMIIIIMI 4 111 M M. IM MO M EI I MP 1 

Riff CI, lir ilimm[Ini sun 111 
THREE YEARS OF 73 MAGAZINE.. .S17.76! WOW! 

Name  

Address 

I  City 
I 
I ONew Sub 

OS17.76 Enclosed 
I 

Card Number 
Signature 

Call 

State  Zip   

OStart with June Issue  OBankAmericard 
IDRenewal or Extension  OMaster Charge 

OBill Me 

BUY CENTENNIAL BUY — 73 MAGAZINE  PETERBOROUGH NH 03458 

L   111 GI N" li me I M MO  I MD 41 11 41M =1. •••••  •MI•111 41 111 eMNII  411 11 I MO = MID il Mb MNI MID .11 1 I MP 

1 29 



from page 15 

2 meter bands, but repeater contacts 

are not allowed. Only one transmitter 

in operation at one time and no 

crossband contacts. Phone and CW are 
separate contests and must be scored 
as such. 

FREQUENCIES: 

Phone - 1850, 3950, 7235, 14330, 

21365, 28525, 51000, and 2 mtr 
simplex. CW - 1810, 3535, 7035, 

14035, 21035, 28035, 50050, and 

144050.  Novice  -  3725,  7125, 
21125, 28125. Please do not interfere 

with any nets or other traffic sessions' 
EXCHANGE: 

MINN  stations send  RS(T)  and 
county; others send RS(T) and ARRL 

section or country. 
SCORING: 

Score 1 point per OSO, Novice OSOs 
count  3 points.  MINN  stations 

multiply points by number of sections 

and  DX  countries  NOT  US  or 
Canada). Others multiply OSO points 
by number of MINN counties (87 

maximum). Any stations using 250 
Watts or less multiply final score by 
1.5. Special events call station will 
count 5 points per OSO. 
ENTRIES: 

Logs must include: date, time (GMT), 

band, mode, and contest exchange. 

Stations making 50 or more OSOs 
must include a check sheet for each 
band and mode. Usual disqualification 

criteria. Logs must be postmarked by 

July 2nd and received by July 9th to 
be eligible for awards. Mail entries to: 
HARC,  c/o  WBOMAO  Steven  J. 

Gardner, PO Box 261, Staples, MINN 
56479. Please include your rig descrip-

tion and an SASE for results. 

RSGB NATIONAL FIELD DAY 

Starts: 1700 GMT 
Saturday, June 12 

Station 

WAR 
Washington 

D.C. 

NAM 

Norfolk 
VIRGINIA 

NPG 

San Francisco 

CALIF 

Mt. Vaca 

Mt. Diablo 

AIR 
Washington 

D.C. 

ARMED FORCES DAY BANDS 

Military Freq. (kHz)  Mode 

4001.5 
4020 

4030 
6997.5 

14405 
20994 

3385 

4012.5 
4040 

6970 
7301 

7380 
7385 
13827.5 
14385 
14400 
148.410 MHz 

150.90 

4001.5 
4005 

4010 

6989 

7301.5 
7347.5 

7365 
13922.5 
14356 
14375 

14389 
20983 
20998.5 

49.995 MHz 
143.995 
222.0 

148.41 MHz 
148.95 

4025 
7305 

7315 
13997.5 
14397 

CW 
LSB 
RTTY 

CW 
CW 
USB 

CW 
RTTY 

LSB 
LSB 
CW 
RTTY 

CW 
RTTY 

USB 
CW 
FM 

LSB 
CW 

CW 

CW 

LSB 
RTTY 
CW 
RTTY 
USB 
CW 

USB 
CW 
USB 

AM/USB/CW 
AM /USB/CW 

AM/USB/CW 

AM/RTTY 
FM 

LSB 

LSB 
CW 
CW 

USB 

Amateur Band 

3.5 - 3.75 
3.775 4.0 

3.65 3.775 
7.0 7.15 

14.0 - 14.2 
21.25 - 21.45 

3.5 - 3.75 

3.65 - 3.775 
3.775 - 4.0 
7.15 - 7.3 
7.0 - 7.05 
7.1 - 7.15 

7.05 - 7.15 
14.1  14.2 
14.2 - 14.35 
14.0 14.1 

3.775 - 4.0 

3.5 3.65 

3.65 - 3.75 
7.0 - 7.075 

7.15 - 7.3 
7.0 - 7.1 

7.075 - 7.150 
14.0 - 14.15 
14.2 - 14.275 
14.0 14.1 
14.275 14.35 
21.0 - 21.2 
21.27 21.4 

50.0 - 51.0 
144.0  146.0 

221.0 - 222.5 

145.0 - 146.0 

146.0 - 148.0 

3.775 4.0 
7.15-7.3 
7.0 7.3 
14.0 14.2 

14.2 14.35 

Ends: 1700 GMT 

Sunday, June 13 

The only eligible entrants for this 
contest are G, GC, GD, GI, GM, and 
GW  stat ions.  However,  overseas 

stations are welcome to submit check 
logs. A certificate will be awarded to 

the overseas station in each continent 
whose check log shows he has con-

tributed the most points to com-

petitors. All contacts must be on CW 

only using the  160 to  10 meter 
amateur bands. Each station may be 
worked once on each band but cross-

band contacts are not allowed. 
EXCHANGE: 

RST and OSO number. 
ENTRIES: 

Logs must show date and time in 
GMT, callsign of station worked, and 
exchange  sent  and  received.  Use 

separate logs for each band and only 

use one side on each sheet. A cover 

sheet must also be included showing 
contest name, date, claimed score, 

callsign, name, address, station details, 

and  signed  declaration  (standard 
declaration). All entries should be 

addressed to: RSGB HF Contest Com-
mittee, c/o D. Thom G3NKS, 20 

Bramble Close, Copthorne, Crawley, 
Sussex, ENGLAND, RH10 308. All 
entries must be postmarked no later 

than 15 days after the contest. 

WEST VIRGINIA QS0 PARTY 

Starts: 0100 GMT Saturday, 

June 12 
Ends: 0059 GMT Monday, 

June 14 
All amateurs are invited to partici-

pate in the OSO Party sponsored by 
the West Virginia State Radio Council. 
There are no operating time limits 
during the contest period. The same 

station may be worked on different 
bands for additional points, but only 
once per band regardless of mode. 
West Virginia stations may work each 
other. 

FREQUENCIES: 

35 kHz up from the bottom edge of 

each CW band and 10 kHz inside the 
general portion of each phone band. 

EXCHANGE: 
OSO number; RS(T); and county (if 

WVA), state or country. 
SCORING: 
A power multiplier will be allowed as 

follows: 200 Watts or less dc input = 
1.5; over 200 Watts dc input = 1.0. 
Out-of-state stations determine their 
score by multiplying the number of 
OSOs times the number of different 

West Virginia counties worked (55 
max). This total is then multiplied by 
the power multiplier as defined above 
for the total score. West Virginia 
stations multiply the total number of 
OSOs by the sum of the different 

WVA counties, US states, and ARRL 
countries worked. This result is then 
multiplied by the power multiplier to 

determine the final score. 

AWARDS: 
To be eligible for an award, a station 
may have only one unassisted oper-
ator. Awards will be issued to the 
highest  scoring  WVA  station,  1st 
runner up in WVA, 2nd runner up in 

WVA, highest scoring station in each 

state, and the highest scoring station 
in each country. Decisions of the 

Contest  Committee  of  the  West 

Virginia State Radio Council will be 
final. 

LOGS/ENTRIES: 

Logs must indicate date, time, OSO 
number, callsign, QS0 number re-
ceived, signal reports, and county, 

state  or  country  of  the  station 

worked. Indicate the mode and band 
also. Logs should be sent to: West 

Virginia OSO Party, P.O. Box 299, 
Dunbar, West Virginia 25064. Logs 

should be received no later than July 

17th, and no logs will be returned. 

ARRL VHF OSO PARTY 

Starts: 1900 GMT Saturday, 
June 12 

Ends: 0600 GMT Monday, 

June 14 

Check the May issue of QST for 
any last minute changes! 

Entrants may operate no more than 

28 of the 35 hours during the contest 

period. The seven hours off-time must 
be taken in increments of 30 minutes 

or more. Listening time counts as 
operating time. All contacts must be 
made on amateur bands above 50 
MHz using authorized modes. Fixed, 
portable, or mobile operation under 

one call, from one location only, is 
permitted. Any transmitter used to 
contact a station may not be later 

used to contact another station during 
the contest period with any other 
callsign. Contacts made by retrans-

mitting either or both stations (such 

as repeaters) do not count for contest 
purposes. Each contact exchange must 
be acknowledged by both operators 

before  either  may  claim  contact 
points. A one-way confirmed contact 
does not count. 

EXCHANGE: 

Exchange simply ARRL section. 
SCORING 

On 50 or 144 MHz count 1 point per 
contact; on 220 or 420 MHz count 2 

points per contact; on higher UHF 
bands, count 3 points per contact. 

Final score is then the total OSO 

points multiplied by the number of 
different bands for additional credits 
but  crossband  contacts  are  not 
allowed. Also, aircraft mobile stations 

cannot be counted for section multi-
pliers. 

ENTRIES.. 
All logs must be postmarked no later 
than July 7th and sent to: ARRL, 225 
Main Street, Newington CT 06111. 
Logs and entry forms are available 
through  this same address; please 
include an SASE. Usual awards will be 
issued and the standard disqualifica-
tion rules will apply. 

ARRL FIELD DAY 

Starts: 1800 GMT, Saturday, 
June 26 

Ends: 2100 GMT Sunday, 
June 27 

Rules are generally lengthy (2 pages 

in OST); please refer to the May issue 
of OST for detailed information and 
for any changes since last year's rules. 
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Briefly,  the  general  rules are as 

follows: 
The contest is open to all amateurs 

within the ARRL sections; foreign 
stations may be contacted for credit 
but are not eligible to compete. Each 

entry will be classified by type of 
operation: Class A - Club group set 
up specifically for Field Day opera-

tion operating portable without com-

mercial power; Class B - Non-club 
stations set up portable without com-
mercial power; Class C - Mobile 

stations; Class D - Fixed stations 
using commercial power; Class E - 

Fixed stations using emergency power 
for transmitters and receivers. 
All entries will further be classified 

by  the  number  of  transmitters 
utilized. Class A and B stations not 
beginning to set up before 1800 GMT 

on Saturday may operate the entire 
contest period. All others may not 
operate more than 24 hours total. 

Each station may be worked once on 
each band; voice and CW are con-
sidered different bands (all voice con-

tacts are equivalent and RTTY = CW). 
Class A, El, and C stations may 

contact anyone, but classes D and E 
must contact only Class A, B, or C. 

EXCHANGE. 
RS(T) and ARRL section or country. 

SCOR ING: 
Phone contacts count 1 point each 
and CW contacts count 2 points each. 
Final score is sum of QS° points 
times multiplier for highest power 

used at any time during the contest 

period, plus bonus points. 
Power multipliers: Multiply by 5 if 10 
Watts or less dc input power and 
non-commercial main power source or 
motor driven generator; multiply by 2 

if less than 200 Watts; multiply by 1 if 
over 200 Watts up to 1 kW; multiply 
by 0 if over 1 kW (note - dc power 

on SSB is half PEP power). 
Bonuses:  (only for Class A or B 

stations) 100 points for 100% emer-
gency power; 100 points for "natural" 

powered  contact  (only one QS0 
req'd); 50 points for public relations; 

50 points for message origination for 
SCM or SEC; 5 points for each 

message received and relayed during 
FD period up to a maximum of 50 
points; 50 points for completing at 

least one QS0 on CW via OSCAR. 
ENTRIES: 
Standard disqualification rules apply. 
All entries should be sent to: ARRL, 
225  Main  Street,  Newington CT 
06111. Official log and entry forms 
are available from the same address 

for an SASE. 

NOTE: ARRL policy is not to 
release information on ARRL contests 
until publication in QST. Since this is 
too late for publication in 73 Maga-
zine, / will continue to list rules on all 
ARRL contests based on the previous 
year's contest rules with reference to 
the appropriate issue of QST to check 
for any changes or updates. All other 

contest information will be the latest 
available  at  press  time.  - Bob 
WA 1 SCX 

I will be glad to help with any 
phase of amateur licensing. We hold 
continuing education classes for ham 
licensing whenever demand warrants. 

Interested parties are invited to visit 
the school's club station, or feel free 
to call. 

Richard Bley WB4GVA 

Catawba Valley Technical Inst. 
Hickory NC 28601 
(704) 327-9124 

I would be very happy to be of 
assistance to any prospective ham in 

this area who is in need of help. 

David A. Deem WA32X1 
8 Hawthorne Lane 

Rosemont PA 19010 
1215) 525-2684 

Please add my name to your ham 
help list. I would also like to know if 

you know of any clubs in this area. 

J. Bryan Loofbourrow 
PO Box 1237 

Mountainside NJ 07092 

Wanted:  adjustment/installation 
instructions for Hy-Gain TH-2 3-band 
2 element beam antenna. Believe this 
antenna was built about 15 years ago 

- it uses blue phenolic traps similar to 
"slim line" traps in 12AVS vertical. 

William W. Muessig K4FD 
3156 Graham Road 

Falls Church VA 22042 

I would appreciate a manual or a 
copy of the schematic diagram of a 
Model 103B Hewlett-Packard oscillo-

Oscar Orbits 
Oscar 6 Orbital Information 

Orbit  Date  Time 
(June)  (GMT) 

16584 
16597 
16609 
16622 
16634 
16647 
16659 
16672 
16684 
16697 
16709 
16722 
16734 
16747 
16759 
16772 
16784 
16797 
16809 
16822 
16834 
16847 
16859 
16872 
16885 
16897 
16910 
16922 
16935 
16947 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0058:54 
0153:50 
0053:46 
0148:42 
0048:38 
0143:33 
0043:29 
0138:25 
0038:21 
0133:17 
0033:13 
0128:08 
0028:04 
0123:00 
0022:56 
0117:52 
0017:48 
0112:43 
0012:39 
0107:35 
0007:31 
0102:27 
0002:23 
0057:19 
0152: 14 
0052: 10 
0147:06 
0047.02 
0141:58 
0041:54 

Longitude 
of Eq. 
Crossing °W 

70.2 
83.9 
68.9 
82.7 
67.7 
81.4 
66.4 
80.2 
65.2 
78.9 
63.9 
77.7 
62.7 
76.4 
61.4 
75.1 
60.1 
73.9 
58.9 
72.6 
57.6 
71.4 
56.4 
70.1 
83.9 
68.9 
82.6 
67.6 
81.4 
66.4 

Mode 

A 
BX 
A 

A 

A 

AX 

A 

A 

A 
BX 
A 

A 

A 

AX 

A 

A 

A 
BX 

Oscar 7 Orbital Information 

Orbit  Date  Time  Longitude 
(June)  (GMT)  of Eq. 

Crossing °W 

7058  1  0141:43  75.2 
7070  2  0041:03  60.1 
7083  3  0135:20  73.6 
7095  4  0034:40  58.5 
7108  5  0128:57  72.0 
7120  6  0028:18  56.9 
7133  7  0122:35  70.4 
7145  8  0021:55  55.3 
7158  9  0116:12  68.8 
7170  10  0015:32  53.7 
7183  11  0109:49  67.3 
7195  12  0009:09  52.1 
7208  13  0103: 26  65.7 
7220  14  0002:47  50.5 
7233  15  0057:04  64.1 
7246  16  0151:21  77.6 
7258  17  0050:41  62.5 
7271  18  0144:58  76.0 
7283  19  0044:18  60.9 
7296  20  0138:35  74.4 
7308  21  0037:55  59.3 
7321  22  0132:12  72.9 
7333  23  0031:33  57.7 
7346  24  0125: 50  71.3 
7358  25  0025:10  56.1 
7371  26  0119:27  69.7 
7383  27  0018:47  54.5 
7396  28  0113:04  68.1 
7408  29  0012:24  52.9 
7421  30  0106:41  66.5 

scope. I will be glad to pay for copies 

and postage. 

Claude Blakeslee WB6GHZ 

C/O Mills High School 
400 Murchison Drive 
Millbrae CA 94030 

Help! 

Leonard J. Vanella 
172 Irving Ave. 

Floral Park NY 11001 

HE  
I'll be glad to help newcomers. 

Ross N. Dunnihou WN5MZZ 
516 S. Cedar Box 134 
Shattuck OK 73858 

I need help! 

William Cranford 
1096 Atlanta Rd. Lot D-39 

Marietta GA 30060 
(404) 424-1473 

Tracking the HAMBURGLAR 
SWIPED: SBE - Linear Systems  SB 

36, professional type amateur radio 
transceiver with •-.,SB 36-ACP speaker 
and power supply. S/n 71128, base 
station, brushed chrome face, black 

cabinets. Courier =COP 50 HL, VHF 
monitor  radio,  hi and  lo band. 
Brushed chrome face and knobs, black 
body. Courier ::COP 75, VHF auto-
matic  scanner,  hi band.  Brushed 

chrome face, black body. These items 
were taken January 26, 1976 from 
South Fork Electronics Corp., 36 
Hampton Road, Southampton NY. 

SHANGHAIED: HW-202 transceiver 

s/n 09512. Has following crystals in-
stalled: 07-67, 34/94. Had WBOQGF 
engraved on outside and inside. Joel 
Humpke WBOQGF, 516 Zion St., 

Aurora CO. Taken March 1, 1976 
from parking lot of radio station 

KLMN. 

ROBBED:  Sta ndard  826M  s/n 
010230, Cobra 200 s/n 30900140 
(220 MHz rig). Both modified with 
type N rf out connectors. Contact 
WA2CSE, 516-546-2571. 

STOLEN:  Clegg  FM-27B  sin 

27043-1649  taken  in Huntington, 
New York on February 21, 1976. 

Also Touchtone pad and tone burst 
generator  in minibox.  Report to 
Suffolk County Police 2nd Precinct or 

call  Dave  Metal  W2FTH,  home 
864-1130, or business 368-2200. 

ABDUCTED: Clegg FM-DX, 2/19/76; 
Boston, Mass. Slide bracket riveted to 
top,  s/n  -056-,  Police  ID 
.141449314PTH. WB2ZSD - Call 

201-263-0376, anytime. 

FILCHED: Realistic pocket scanner 

has SSN 095-42-1177 engraved on set. 
Stolen February 29, 1976 at PPRAA 
Swapfest, Peterson Field CO. Please 
notify police dept. or James R. Einolf, 

12149 N. Piney Ln. Rd., Parker CO 
80134, 303-841-2105. 

LOOTED:  Icom 230 s/n 2403831 

taken from my car on 2/21/76 in 
Bellows Falls, Vermont. Anyone using 
it after that date will self destruct! 
Tom Abare K1VNE, 22 Lockwood 
Street, Bellows Falls, Vermont 05101. 
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FOR ADDITIONAL INFORMATION 
AND RESERVATIONS, WRITE TO: 
ARRL NATIONAL CONVENTION, 
c/o SLATS COUNCIL 
2450 SOUTH QUI TMAN 
DENVER COLORADO 80219 

Resistors available in standard values — Y, watt 
— 10% 4.5d each, 4.25d multiples of 20 per 
value, 4.04 multiples of 100 per value. 
SASE for free price list. "If we don't list it, 
request it, we'll get it." 

2Odul eketkonie Saks 
Box 530, Chase, B.C. Canada VOE 1 IVO 

Pitobteft“ ? 
TUFTS SERVICE CENTER 
Top quality (expensive) service 

WE HAVE/TIN STOCK AND WE'RE OPEN... 
Try your rig out right at the store before you buy ... 
take it with you. Use it on the way home ... plug it 
in the cigarette lighter socket 

WE CARRY Everything (except Kenwood) SO 
YOU'LL FIND WHAT YOU WANT. See the latest 
hottest ham gear in action 

OPEN 9AM TO 9PM MONDAY THROUGH SATURDAY! 
BankAmericard • Master Charge • Cash ... too! 

Buy by PHONE' 

We have Crystals ... Antennas ... Books ... an 
incredible amount of stuff. All sorts of ham gear ... 
Accessories ... want to see slow scan working? 

WE CAN HELP WITH INSTALLATIONS 
DO IT YOURSELF CHECKUP CLINIC 

TUFTS Radio Electronics 
386 Main St., Mir:fiord MA 02155 
Phone 617 395 8280 

6-Meter 
2-Meter VI? 

Our beautiful twin-cavity bandpass filters provide 
BRUTE-FORCE protection from receiving or radiating 
interference outside the Amateur band, eliminating 
desenSe and intermod from commercial signals while 
purifying your emissions and insuring against TV!. 

Varden Electronics Company 
Bow 791, Jeckson,1 11 en 49204 • (517)787 2 299 

SUB-MINI *TOUCH TONE ENCODER 

SMALL - ONLY 5/16 D X 1 1/2 W X 2 H 
12 DIGIT - QUALITY PRODUCT 
COMPLETELY SELF CONTAINED 

XTAL CONTROLLED - EASY INSTALLED 
B PLUS, B MINUS AND TONE OUT 

GOLD  PLATED  DOUBLE  FACED  PCB 

COMPLETE $69.95 CWO 
COD 20 PERCENT DEPOSIT 

GAMBER ELECTRONICS 
3400 Beaucrest, Harrisburg, PA 17111 

SHIPPING AND HANDLING $1.55 
PA Res Add Sales Tax  *Reg TM AT and T 

SST T-1 RANDOM WIRE ANTENNA TUNER 

IFF  Au band oppe.n11601110 me m,O wah m mt 
any ymIdom 1.mmh mmo  N M map OPP. 

275 1.71:1n 
mm.m110 ftyl 

COMPACT  EASY  TO  USE 

• • • only $29.95 
POSTPAID !ADD SALES TAX IN C•LIF 

SST  Electronics,  P 0 Boo 1, Lawndale CA  90260 

NEW MULTI-BAND ANTENNA 
,P "TRIPOLE 

Universal Radio Co. Dept SI 
Box 26041 El Paso, TX 79926 
Telephone (915) 592-1910 

Guaranteed.  Pat. Pend. 
80 to 6 Meters plus 160!  5 SI& Bands. 
Built-in baton.  1 KM ICAS rating. 
80 fo 120 ft inverted-V or horizontal. 
Available in kit form or assembled. 
Kit 80K  154.95 cash PPD in USA. 
Kit 80841F with 100 ft 8/U foam cable 
and two PL259  582.95 Cash PPD in USA. 
Texas residents add ST sales tax. 
Order direct.  Master Charge accepted 
Send stamped envelope for informati ,., 

This new, low-cost, two-ounce 
keyer mobuli:. has lull squeeze or normal operabon, yet 
draws less than one ma key down I Attach a 9v transistor 
battery and forget rt! Has dot, dash and space memories. 
Use wrth any key lever and 4 to 15 vdc source Wnte or 
call for brochure (303)794-7234 Dealer inquines invited. 
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THE ORIGINAL 
'BRIDGE'? 

$21.95 
ADD S150 FOR POSTAGE, 

Reads forward power 
and SWR 

si multaneously. 
Handles full legal limit. 
Usable 3 thru 150 Mhz. 

Small enough for 
mobile use. 

OE/ MEN/ 

Quement Electronics 
1000 So. Bascom Ave. 
San Jose, Ca 95128 
CALIFORNIA RESIDENTS ADD SALES TAX 

NEW  • UNEQUALLED • VALUE 
MINIATURE SOLID STATE 

VIDEO 
CAMERA KIT 

INCLUDES THE FOLLOWING 
UNIQUE FEATURES 
FOUND IN FAR MORE 
EXPENSIVE CAMERAS 
IF AVAILABLE 

•  ow VOLT AGE SUPPLy OR 
BATTERIES) • 5 A RC  I 5 VOLTS 

• SENSITIVE TO INFRA RED AS 
WELL AS VISIBLE LIGHT 

• HAY BE USED FOR IR 
SURVEILLANCE WITH NV IR 
LiGHT SOURCE 

• E ACELLENT FOR STANDARD 
SURVEILLANCE WORK BECAUSE 
OF ITS LIGHT WEIGHT AND 
SMALL SIZE 

• ALL COMPONENTS MOUNTED 
ON TWO PARALLEL Y E 5" 
SINGLE SIDED BOARDS TOTAL 
WEIGHT UNDER 2 LISS 

• MAY BE BREED By PERSON 
WITH SOME TECHNICAL 
E APERIENCE  ABHRS 

Il UNBELIEVASI t 

LNLY *225° 

MAY BE USED 
WITH AMATEUR 
RADIO FOR VIDEO 

USED FOR CHARAC-
TER RECOGNITION 
FOR COMPUTERS 
WITH EXTERNAL 
CIRCUITS 

MAY BE USED IN 
A VACUUM. UN-
DER WATER, HIGH 
ALTITUDE, AND 
IN MAGNETIC 
ENVIRONMENT 
BECAUSE THERE 
IS NO HIGH 
VOLTAGE OR 
MAGNETIC 
DEFLECTION 

WE SUPPLY ALL 
SEMICONDUCTORS 
BOARDS, DATA SHEETS 
DIAGRAMS. RESISTORS 
AND CAPACITORS 

SORRY WE DO NOT FuRNiSr4 
THE CASE. THE LENSE : THE 
BATTERIES IOR SUPPLYI 
ADD S2 00 POSTAGE AND 
HANDLING, PL0S SEI 00 FOR 
ALL IC SOCKETS I OPTIONAt 

4) 5 PS I VIV1LX7 L4E. MASS 0 2 1 4 3 
'EL (617) W-7053 

SOLID STATE SALES 

o ECONOMY LINE 

(#  Two New VHF FM 
Transceivers at $189.5° Each 

(special package prices for club grmi ps 

THE ALL NEW 

AND THE 

FM-76 

WITH 
10 

WATTS 
FOR 220 MHz 

MARK-3 

WITH 
15 

WATTS 
FOR 2 METERS 

Both of these units PROVIDE 12 Channels • Individual 
trimmers for Receiver and Transmitter crystal Netting 

• Big Clear Panel Meter • Superb Receiver • Crisp Clear 
Audio on Receive and Transmit • Rugged, Compact, 

Attractive. 

Crystals in stock only S8.00 per pair installed and netted. 

Call toll free 

today for descriptive literature 

or to order any Clegg products. 

C-
208 Centerville Road, Lancaster, PA 17603 

Toll free sales & services - Phone (800) 233-0250 
In Pa. call (717) 299-7221 (collect) 
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Looking West 

from page 25 

your problem and offer simple con-

crete suggestions towards finding a 
quick solution. Most of all, he is 

dedicated  to  uniting  the  diverse 
factions  and  geographic  areas 
administered by SCRA and thereby to 

building SCRA into an organization 

that will serve the needs of all mem-

bers as well as those who are now 

non-members operating unsanctioned, 

uncoordinated systems. His goal seems 
to be one of "promoting coordination 
through promoting friendship." 

He has already taken some affirma-
tive steps in that direction including 
dividing the existing technical com-

mittee,  heart of SCRA,  into two 

sub-committees. Staffed by the best 
expertise he could muster, those in-
volved with the development of two 

meters administer the affairs of two 

meters, and in a like manner, those 
involved in 220 MHz are determining 
the future of that band. The best 
experts of each are working toward a 
bright future for each. 

"Why do this?" you  may ask. 
Simply, who knows more about 220 

MHz than those pioneering it at this 
time? If growth and development of 
that band are to avoid all the pitfalls 

and headaches that befell the growth 

of 2 meters, then it must have the 
proper guidance. Fred Deeg K6AEH 

of WR6AFM is head of the 220 task 

force sub-committee that will oversee 
this development. 

At present, Bob himself is heading 
up the two meter sub-committee 11 
told you he was the kind of person 

that indeed does get involved), and 
has gotten hold of some of the finest 
talent in the two-way communication 
industry, who also happen to be ama-

teurs concerned with the positive 
growth of VHF, to serve on this 
committee. I have already noted the 
part that Jim Hendershot will play, 
and in addition to Jim, you will find 

such  people  as  Ray  Vonnuman 
K6PUW, Neal McKie WA6K LA, and a 

myriad of others selected for their 
technical  ability  and  overall 

knowledge of the problems of the 
geographic areas they represent. 
The basic purpose and intent of 

SCRA has not changed. It is still the 
same organization that started four 

years ago to iron out the mess that 
was two meters in Southern California 

before its arrival. People like Dick 
Flanagan, Skip Clark, and Bill Car-

penter have taken it from its very 
infancy to where it is now. In the 
process, much was accomplished, and 

at the same time many mistakes were 
made. From these mistakes, though, 
has come possibly the most viable of 
all coordinating organizations to be 
found anywhere in the nation, one 
that  I personally  feel  proud  to 
support.  SCRA  learned  from  its 

mistakes, was never too proud to 

admit that they were made, and has 
used this accumulated knowledge to 
benefit the entire Southern California 
FM community. Now with a broad 

based new directorship, this organiza-
tion is again out to conquer new 

horizons and faces the future hoping 

to bring more constructive coordina 
tion to the Southland. All they ask is 

the continued support of those who 

have worked to build the organiza-

tion, and more important, the support 
of those who intend to work toward 

future development of two and 220. 

Maybe the term "pirate repeater" will 
soon be a thing of the past here in the 

Southland. It's a good goal to work 
towards. 

This then brings us to another 

important topic, but also brings a 
problem for yours truly. It involves a 

coordinated  repeater  facing  inter-
ference from the users of an uncoor-

dinated system that took up operation 
on  the same channel  pair. "Why 

then," you may ask, "should this 

cause old 'ITF' a problem?" Well, 
you see, I happen to be involved with 

one of the two systems in the contro-

versy (the coordinated one, thank 
fully) and am therefore torn between 
my outlook as a repeater user and 
maintaining my credibility in this 
column. 

Therefore, I hope that the follow 
ing is a solution to my dilemma, and 

one that meets with your approval. 
Rather than personally commenting 
on the matter, I am writing to the 

licensees of WR6ABB — PARC, Los 
Angeles (coordinated), and WR6AFR 
— Juniper Hills (unsanctioned). I will 

publish the response of both unedited. 

I will also publish the final report of 
the SCRA technical committee and 
thereby permit you to make your own 

judgments and find your own conclu-
sions. 

As a member of the board of 
directors of the Palisades Amateur 

Radio Club, owners of WR6ABB, and 

a control station for that system, my 
personal views on the matter must 
remain mine, and I hope that the 
method I have chosen to report on 

this meets with your approval and 
more  important,  that  it thereby 

permits me to retain my credibility in 
your eyes. Believe me, it is a very 

tough position to find oneself in and I 
hope  you  never  face  the  same 
problem. 

As usual, we have run out of space 

before running out of topics. No, we 
didn't forget our Guatemala wrap-up, 

the complete AJP story, the latest in 
public relations, and a myriad of other 

things. At least you know we will have 

some goodies for you next month. See 
you then. 

NOTE: The Pottstown Area Repeater 
Team Hamfest and Flea Market, to 
have been held on May 23 as listed on 

page 128 of our May issue, has been 
canceled. 

DULUTH MN 

MAY 8 

The Twin Ports FM Club swapfest 
will be held May 8 from 11 am to 3 
pm at the First Methodist Church, 6th 

Ave East and Mesaba Ave, Duluth 
MN. Talk-in 34/94. Advance registra-

tion Si, at the door S1.25, booth 
space S.75. Write WAOBJY for more 
information. 

SEABROOK NH 
MAY 8 

The Hosstraders Third Annual Tail-

gate Swapfest will be held Saturday, 
May 8, at 11 am at Addams' Camp-

ground, Route 286, Seabrook NH off 

Route 95 at the Mass-NH border. 

Admission 75, dealers included, no 

commissions or percentages. Excess 

revenues benefit March of Dimes birth 
defects campaign. FM clinic sponsored 
by Saddleback Repeater Association. 
Talk-in .52, .40-00, and/or 3940 kHz. 

If any questions, SASE to WAlIVB, 
Box 32, Cornish, Maine 04020. 

GREEN BAY WI 
MAY 8 

The Green Bay Mike and Key 
Club's Electronic Hobby Swap will be 

held on Saturday, May 8, 1976 from 

0800 to 1600 at the Army National 

Guard Building, 800 N. Military Av., 
Green Bay WI. Talk-in on 146.94. One 

dollar  at  the  door.  Located  on 
Business 41. Easy to find. 

COLUMBUS GA 
MAY 8-9 

The Columbus Amateur Radio Club 

(Georgia) is holding its annual Ham-
fest on Saturday and Sunday, May 8 

and 9th. The hamfest will be at the 

Fine Arts Building, Columbus Muni-
cipal Fairgrounds, Columbus, Georgia. 
For  further  information  contact 

Dennis Hand, Jr. K4ICR, Route 1, 

Box 172A, Cataula GA 31804. 

FORT WALTON BEACH FL 

MAY 9 

The  Playground Amateur  Radio 
Club will hold its Sixth Annual Swap-

fest Sunday, May 9, 1976, from 8 am 

until 4 pm at the Fort Walton Beach 
Fairgrounds.  Registration  $1.50 
advance — S2 at door. Free swap 

tables. For hotel and other informa-
tion write: Swapfest Committee, PO 
Box 873,  Fort Walton Beach FL 
32548. 

SOUTH CAROLINA 
BICENTENNIAL 

AMATEUR RADIO WEEK 
MAY 10-16 

South  Carol ina  State  Governor 
James B. Edwards, has issued a pro-
clamation declaring May 10th through 
May 16th, 1976 as Bicentennial Ama-

teur Radio Week for South Carolina. 

He encourages all amateur radio clubs 

in the state to take part in this 
activity. The Holiday VHF Society of 

Charleston will be operating a special 
events station "AA4SC" during the 

14th, 15th, and 16th of May from the 

Governor's  Mansion  in Columbia, 

South Carolina. This special station 

will operate CW/SSB on 10 through 
80 meters, FM on 2 meters, and 2 

meter 10  meter  Oscar  satellite 

communications.  A  special  com-
memorative certificate will be made 
available to stations making contact 
with AA4SC. 

WEST LIBERTY OH 

MAY 16 

The  Champaign  Logan Amateur 
Radio Club is holding its 6th Annual 

Flea Market and Auction on May 16, 

1976 starting at 12 pm at the West 

Liberty Lions Park at West Liberty, 

Ohio. Free admission, trunk sales and 
tables $1.00, door prizes. Talk-in on 
146.52 and 146.13/73. 

JAFFREY NH 

MAY 15 

The 1st Annual Fly In and Flea 

Market will be held Saturday, May 15, 

1976 at the Jaffrey Municipal Airport 
(Silver Ranch) in Jaffrey, New Hamp-

shire. 73 Magazine will host the event. 

Picnic facilities, food stand, great ice 
cream, horseback riding available at 

Silver Ranch stables across the road 

from the airport (200 yds). Plenty of 
hangar space for exhibitors, etc. Come 

one — come all — if you can't fly — 
drive — but get here. Jaffrey is 6 miles 
south of Peterborough on U.S. Rte. 
202. 

EVANSVILLE IN 

MAY 16 

The Annual Evansville Hamfest will 

be held Sunday, May 16th, 1976 at 
the Vanderburgh Co. 411 Center (8 

miles north of Evansville on Highway 

411. Large indoor flea market area, 
displays, grand prize IHR2MS), door 

prizes, and auction sponsored by the 

Tri-State  Amateur  Radio  Society. 
Lunch will be available and admission 

is free. Talk-in on 147.75/.15 and 

146.52/.52. For more info and grand 
prize  tickets  contact:  Tom  Dick 

WA9QDZ,  2851  Wayside  Drive, 

Evansville IN 47711, (8121 476-2188 
or Randy Riggs WB9RDS, 1552 Keck 

Ave.,  Evansville  IN  47711,  (8121 
464-3111. 

ROCHESTER NY 
MAY 21-23 

The 43rd Annual Rochester Ham-

fest, now combined with the New 
York State AR R L Convention, will be 

held the weekend of May 21-23, at 
the Monroe County Fairgrounds, near 
Rochester  NY.  Registration  in 

advance (by May 151 is S3.50; at gate 
$4. Banquet tickets are S8.50. Un-

limited outdoor flea market space is 
available at Si per parking space. 
Indoor flea market space, available by 
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advance order only, is S5 per table. 
Ticket orders and information re-

quests should go to: Rochester Ham-
fest, Box 1388, Rochester NY 14603. 

LAKE DELTON WI 

MAY 22 

The  Yellow  Thunder  Amateur 
Radio Club will sponsor their 6th 

annual hamfest on Saturday, May 22, 

1976 at the Dell View Hotel in Lake 

Delton, Wisconsin, starting at 10 am. 

Meetings and events include: swap 
shop,  DX,  VHF,  RTTY,  MARS, 

ARPSC,  hidden  transmitter  hunt, 
ladies activities, liars contest and an 

evening banquet with entertainment 
including  something  new:  "The 

Kitchen  Maids."  Grand  prize: 

Regency HR2-8. Admission $7 in 

advance or $7.50 at the door. ($1.50 
or $2.00 without the banquet.) For 
further information contact Kenneth 

A.  Ebneter  K9GSC,  822 Wauona 
Trail, Portage WI 53901. 

PORTLAND ME 

MAY 22 

The  Portland  Amateur  Wireless 

Association will hold an auction and 
dinner  at  the  Portland,  Maine, 
Ramada Inn, 1230 Congress Street 

(just off 1295 Exit 5) on Saturday, 
May 22. Auction will start at 10 am. 
Dinner will start at 6:30 pm. For 
more  information  contact  Martin 

Feeney K1OYB, 38 Howard Street, 
Portland ME 04101.  Phone (207) 

775-2274. 

SANDUSKY OH 
MAY 23 

The Vacationland Hamfest will be 

held on Sunday. May 23, 1976 at the 
Erie County Fairgrounds from day-
break till 3 pm. Featuring — free 
camping Saturday night, free transpor• 
tation to Cedar Point ferry boat dock. 
Bring the family and let them visit the 

greatest amusement park in the U.S.A. 
Plenty of flea market tables, dealers 
welcome, 8 acres for trunk sales. 1st 
grand prize: 1200 Watt ac gasoline 

generator.  Tickets  are  $1.50  in 

advance — $2 at gate. Flea market 
vehicles $1 each. For further informa-

tion or reservations write: EARS., 
PO Box 2037, Sandusky, Ohio 44870. 

Call in on 52-52. 

WILMINGTON DE 
MAY 23 

The Eastern Shore of Maryland 

Hamfest (second annual), sponsored 
by  the  Easton  Amateur  Radio 

Society, will be held on May 23, 1976 

rain or shine from 10 am to 4 pm. 

This will be the only hamfest this year 

on the eastern shore of Maryland or 
Delaware,  south  of  Wilmington. 

Located 5 miles north of Easton, 

Maryland on Rt. ::50 at the Talbot 
Co. Agriculture Center. From Balto-

Wash, go across the Chesapeake Bay 
Bridge and stay on Rt. 50 for approxi-

mately  hour after crossing the 
bridge. There will be hamfest signs 
and talk in on 52 and 94 simplex and 
on 146.445-147.045 repeater (Cam-

bridge). Plenty of tables and chairs 

provided and reasonably priced food 
and drinks and lots of room and tables 
for tailgaters. S2 admission and S2 

tailgate.  For  info  contact:  Tim 
Meekins K3RUQ, PO Box 805, Cam-
bridge MD 21613 (301) 228-8534. 

WABASH IN 
MAY 23 

The  Wabash  County  Amateur 

Radio Club will hold their 8th Annual 
Hamfest Sunday, May 23, 1976 at the 

4-H Fairgrounds in Wabash, Indiana. 
The hamfest will be held rain or shine. 

There will be a large flea market (no 

table or  set-up charge),  technical 
forums, bingo for the XYLs, free 

overnight camping with ac hookup, 

and plenty of parking. Lots of good 
food at reasonable prices. Admission 
is $1.50 for advance tickets, $2 at 
gate.  For  more  information  or 
advanced tickets write to Bob Mitting, 

663 North Spring Street, Wabash, 
Indiana 46992. 

KNOXVILLE TN 
MAY 29-30 

The Radio Amateur Club of Knox-
ville will hold its annual Greater 
Knoxville Hamfest on May 29 and 

30th at the National Guard Armory, 
3330 Sutherland Ave., N.W. Activities 

will include an indoor and outdoor 
flea market. Door admission Si and a 

chance for a door prize. Tables and 
space rental for indoor flea market 
will be $2.50 per table. There will be a 

banquet on the 29th at 8 pm at 
Howard Johnson's, West Town at S6 

per person. Talk-in on 16/76 — 34/94 
and 3980. More information by SASE 
from Edward L. Melton WB4JGF, 749 
Elkmont Rd., Concord TN 37922. 

BURLINGTON KY 
MAY 30 

The Kentucky Ham 0-Rama will be 
held Sunday, May 30, 1976 (Memorial 

Day weekend) at Boone County Fair-
grounds, Burlington, Kentucky. Ten 
minutes south of Cincinnati, Ohio 

near 1-75. Prizes, forums, XYL pro-

gram,  exhibits  and  flea  market. 

Tickets $1.50 advance.  For more 
information  contact:  NKARC,  PO 

Box  31,  Fort Mitchell,  Kentucky 

41017. 

TRENTON TN 

MAY 30 

The Humboldt ARC Hamfest will 

be held Sunday, May 30 at Shady 
Acres City Park in Trenton TN. Flea 

market, ladies activities, playground. 

Contact Ed Holmes W4IGW, 501 N. 

18th Ave., Humboldt TN 38343. 

VINTON VA 

MAY 30 

The  Roanoke  Valley  Amateur 
Radio Club is sponsoring their Annual 

Hamfest to be held at the Vinton War 
Memorial, Vinton VA on Sunday, 

May 30, 1976. Registration will be 
from 7 am until 9 am and the Hamfest 

and Flea Market will be from 9 am to 
3 pm. Registration fee: 51.50 ea., 
4/S5. Talk-in frequencies on 2 meters 

will be 34/94, 28/88, 38/98, and 94 

direct. 

FLUSHING NY 

JUNE 5 

The Third Annual Hall of Science 

Radio Club auction and flea market 

will be held Saturday, June 5 at 
World's Fairgrounds,  Flushing, L.I. 

Admission $1.00, sellers S2.00. No 

sellers commission but 10% fee on 

auctioned  items.  Zoo,  boating, 
children's  farm,  art  and  science 

museums adjacent. Field Day goodies 
galore. For more information write: 
Box 1032, Flushing NY 11352. 

WINFIELD PA 
JUNE 6 

The  Penn Central  Bicentennial 

Hamfest will be held Sunday, June 6 
at the Union Township Volunteer 
Firegrounds, Winfield PA, 11 miles 

south of 1-80 on Route 15. Contests, 
auction, flea market — start at noon. 
Registration $2; XYL, children free, 

free parking. Contact W3GPR. 

HUNTINGTON WV 
JUNE 6 

The Tri-State Amateur Radio Asso-

ciation (TARA) 14th Annual Hamfest 
will be held Sunday, June 6th at 

11:30 am at Camden Park, Rt. 60 
West,  Huntington  WV.  Talk-in 

W8VA/8  146.04-.64,  .16-.76,  and 
.34-.94. For more information and 

tickets write to:  TARA, PO Box 
1295, Huntington WV 25715. 

BELLEVILLE MI 
JUNE 6 

The Southeastern Michigan Ama-
teur Radio Hamfest will be held Sun-
day, June 6, 1976, from 6 am till 4 

pm,  at the  Wayne  County  Fair 

grounds,  Belleville,  Michigan.  20 
minutes from Detroit, 10 minutes 
from Ann Arbor. 1-94 at Belleville 

Road Exit. Featuring: indoor exhibits, 

swap and shop, trunk sales, food and 

refreshments, camping space adjacent 

to fairgrounds available at a nominal 
free, and hotel and motel reservations 

will  be available.  5 major prizes. 

Tickets $2 advance, S2.50 at gate. For 
more information and tickets write 

to: Hamfest, Box 1976, Belleville MI 

48111. Talk-in 37/97 rpt — 52 sim-

plex.  Sponsored  by:  AR R O W. 

Repeater Inc., WR8ADH. 

OLD WESTBURY NY 

JUNE 6 

The Electronic Flea Market spon-

sored by L.I. Mobile Amateur Radio 
Club (LIMARC) will be held Sunday, 

June 6, 1976 from 9am to 4 pm (rain 

date: June 20) at the N.Y. Institute of 

Technology, Rte. 25A and Whitney 

Lane. Admission Si per buyer; S2 per 
space seller. For additional informa-

tion call W2KPQ )516) 938-5661. 
Talk-in on 25/85. 

MANASSAS VA 
JUNE 6 

The Ole Virginia Hams A.R.C. is 
sponsoring  its second annual  Mid 
Atlantic area "Quality" Hamfest for 

Sunday, June 6, 1976, at the Prince 
William County Fairgrounds, Route 
234, Ya mile south of Manassas, Va. 

Directions: take 1-95 to Route 234 at 

Dumfries, Va., or 1-66 to the Manassas 
exit,  then  south on  Route  234. 

Talk-in on 146.37-97, 147.84-24 and 

146-52 simplex. Featuring — large 
display and exhibit area, electronic 
flea market, and door prizes. For 

more information and advanced regis-

trations write to: WA4GVX, 1708 
Sharp Drive, Woodbridge VA 22191. 

PISCATAWAY NJ 

JUNE 6 

The Tr-County Radio Association 
Inc., flea market will be held June 6, 

1976 at Nick's Grove, 318 William 
Street, Piscataway NJ. Opens at 10 

am, admission SI, tables S4, half 

tables $2. Door prizes. Talk-in 146.52, 
147.855/147.255. For further infor-

mation call (201) 725.0778 or (2011 
752-4307 or write:  PO Box 412, 
Scotch Plains NJ 07076. 

PRINCETON IL 

JUNE 6 

The Starved Rock Radio Club Ham-
fest will be held June 6 at the Bureau 
County  F airgrounds,  Princeton. 

Illinois, same place as last year. Free 
coffee and doughnuts from 10 to 
10:30 am. Camping and trailer space 

on a first come first served basis for a 
nominal fee. Official dedication of 
Starved  Rock  Repeater by ARRL 

officials. Advance registration, $1.50 
until May 20, after that/or at gate 

S2.00. For more complete informa-
tion, motel list, maps, etc., furnish 
long SASE. For reply, write: Starved 

Rock Radio Club W9MKS, RFD 
Box 171, Oglesby IL 61348. (815) 
667-4614. 

SIOUX FALLS SD 

JUNE 12-13 

The Sioux Falls Amateur Radio 

Club,  Inc.  and  the Sioux Valley 
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Repeater Association, Inc. will hold 

the 1976 South Dakota Ham Picnic in 

Sioux Falls on June 12 and 13 at the 

Sioux Empire Fairgrounds on Sioux 

Falls' west side,  mile east of Inter-
state 29 and the 12th Street off ramp 

— follow the "QSY" signs. A talk-in 

will  be  on  3950  kHz  by  the 
S.F.A.R.C.  Club station,  WOZWY. 
Members of the S.V.R.A. will provide 

information and assistance on the 
WROACK 16/76 repeater. For further 

information, please send an SASE to 

Sioux Falls Amateur Radio Club, PO 
Box 91, Sioux Falls SD 57101. 

ATLANTA GA 

JUNE 12-13 

The AR R L Southeastern Division 
Convention and the Atlanta Ham-
Festival 1976 will be held on June 

12-13th at Dunfey's Royal Coach 
Motor Hotel,  1-75 at Howell Mill 

Road,  Atlanta  GA.  Special  Ham 

Festival  rates of $16 single, $21 

double are in effect. Individual regis-
tration is S3 in advance, $4 at door; 

family registration S5 in advance, S6 

at door. Flea market spaces (out 
doors) are $5 each, first come, first 
served.  For more information and 

pre-registration forms, write: Atlanta 
HamFestival 1976, 53 Old Stone Mill 
Road, Marietta GA 30062 or tele-

phone area (404) 971-HAMS day or 
night. 

WILLOW SPRINGS IL 
JUNE 13 

The 19th Annual ABC Hamfest will 

be held Sunday, June 13, 1976 spon-

sored by the Six Meter Club of 

Chicago, Inc. Located southwest of 
Chicago at Santa Fe Park, 91st and 

Wolf  Road,  Willow  Springs  IL. 

Advance registration $1.50; at the 
gate $2.00. Large swap row, picnic 

grounds, AFMARS meeting, refresh-

ments. Advance tickets from Don 
Marquardt K9S0A, PO Box 79, Lyons 

IL 60534 or any club member. Talk-in 

on 146.94 FM or WR9ABC 37-97 
(PL2A). 

GRANITE CITY IL 
JUNE 13 

The Egyptian  Radio Club, Inc., 
W9AIU Hamfest will be held Sunday, 

June 13, 1976 at the club house 

located north of Granite City, Illinois, 

% mile south of the Old Chain of 

Rocks Canal Bridge. Swapper Row, 
games for the kiddies, lunch served, 

cold drinks, ladies' white elephant sale 

and  Bingo.  Talk-in  on  AF9ACA 
146.76. Admission free. 

ARNOLD MD 
JUNE 13 

The Maryland Mobileers Amateur 

Radio Club will hold its Sixth Annual 
Hamfest on Sunday, June 13, 1976 at 
Anne Arundel Community College, 
Arnold, Maryland. Gates open at 9 

am. Registration: $2. Tailgaters: $3 
plus registration fee. Drawings to be 

held at 3 pm.  First prize:  $200 
Savings Bond. Talk ins on 146.10/.70 

— 146.52 — 146.16/.76. 

AKRON OH 
JUNE 20 

The Goodyear Amateur Radio Club 
WA8UXP of Akron, Ohio will hold 
their 9th Annual Fathers' Day (Ham-

fest Picnic), on June 20, 1976, at 
Wingfoot Lake Park located east of 
Akron,  Ohio,  one  mile west  of 

Suffield, Ohio, on County Rd. .87 
and near County Rd. =43. Huge flea 
market,  displays,  swap and shop, 

prizes on the hour, picnic tables avail-
able. Adult and children's play area all 

day. Join us for an enjoyable day of 

entertainment. Hours: 10 am to 6 pm. 
Family admission $2 prepaid; $2.50 at 

gate. For details, tickets, map and 

program, write to Floyd T. Gilbert 
WB8 A L K , 1 976  Newdale  Ave., 
Akron, Ohio 44320. 

DUNSEITH ND 

JULY 10-11 

The  13th  Annual  International 
Hamfest is scheduled for July 10 and 

11, 1976 at the International Peace 

Garden  between  Dunseith,  North 
Dakota  and  Boissevain,  Manitoba. 

Many prizes to be won. For more 
information write: Craig R. Schmidt 

WBOGFZ, Co-Chairman, 1976 Ham-
fest, Reed Hall =302, North Dakota 

State University, Fargo ND 58102. 

TERRE HAUTE IN 

JULY 18 

Turkey Run Hamfest has MOVED! 

New location  is the Vigo County 
Fairgrounds  on  Highway 41  just 

South of Terre Haute. There will be 

prizes galore, lots of flea market space 

under a roof, XYL Bingo, and plenty 

of overnight camping will be available. 

Presale tickets are available 4 for $5 or 
S1.75 ea. At the gate 3 for $5 or S2 

ea. For further information or tickets 

write  to Wabash  Valley  Amateur 
Radio Assn., P.O.  Box 81, Terre 
Haute IN 47808. 

CANTON OH 

JULY 25 

The Tusco Amateur Radio Club 

and the Canton Amateur Radio Clubs 
are holding their Second Hall of Fame 

Hamfest on July 25, 1976. It will be 

held at the Stark County Fairgrounds, 
Canton, Ohio. This weekend, by the 
way, is the weekend of the National 
Pro Football Hall of Fame Football 

Game and Parade. 

MENA AR 

SEPT 4-5 

The  Queen Wilhelmina  Hamfest 
1976  is Saturday  and  Sunday, 
September 4 and 5, at Queen Wil-
helmina State Park, Rich Mountain, 

Mena, Arkansas. Excellent accommo-

dations and food at the newly re-
stored  historic  Queen  Wilhelmina 
Castle.  Door  prizes hourly, grand 

prize, new equipment displays, flea 
market, camping area with utilities 

and rest rooms, amusements for har-
monics. Talk-in  146.52. For more 

information write WB5CXX, P.O. Box 
5191, Texarkana TX or phone (214) 
838-0625. 

be my guest 
visiting 

from page 78 

views fro m around 

considered; therefore, at this level, 
inputs  from  them  must  also  be 

solicited  and  carefully  analyzed. 

Inputs from other nations and the 
technology being developed by them 
might not be bad to know, and an 
open invitation to a  representative 

from Europe or another part of the 
world  could  go  a long way  in 

cementing relations between us. We 
might just learn a little from their 
work. Think I am kidding? Just look 

at the latest 73 World At/as of Re-
peaters. They're right in there with us. 
It would be important to us to 

develop an ongoing and open dialogue 

with  the  Federal  Communications 
Commission, and a representative of 

the Amateur and Citizens Division 
should be invited to attend every one 

of these meetings. With deregulation 
now a reality, it is very important for 

them to know that we are willing and 
able to be the self-directing service 
that we want to be and that we have 
developed the necessary structure to 

insure this. By inviting both their 
participation and comment at such 
meetings, we can help foster this 
deregula!ion trend, since they will 
then be getting regular feedback on 

how things are going (and getting this 

directly from those chosen by us to 
represent us). If you lived through the 

years of 18803 (you can see that 

repeaters and  FM are my special 
interest) and never want to see a 

repeat of things such as this, then an 
ongoing dialogue on a national level 
between the Commission and the ama-

teur community is essential. 
Finally, it is important to let the 

Directors of the League know what 

our wants and desires are, so that they 
can be directed to work toward these 

goals. At the same time, they too 
might have ideas on the same subjects 
that they wish to put forth to us. For 
this reason, a direct dialogue between 

the ARRL Board of Directors and this 

top drawer committee must also exist. 
While some may not believe it, in the 

past few years there has been a 
marked  shift  within  the  League 

management toward listening to and 

acting upon the many diverse needs of 
the amateur community. However, 

they can only act if input is provided, 
and for that reason a direct liaison 
between the two is mandatory. It was 
seeing this change begin that gave rise 
to my decision to join the ARRL — 

and, hopefully, help foster its con-
tinuance. 

the world 
So there you have it: a voluntary 

coordination plan that encompasses 

all interested amateurs, provides for 

the needs of all modes and all special 
interests, is totally elective in nature, 

and offers the possibilities of inter-
national ties. A pipe dream you say; 

maybe so, but with a little work and 
commitment on the part of each 

individual amateur, it or something 
similar can be a reality. I do not offer 
this as a solution to the problems that 
plague us now or that will plague us in 

the future, but rather as a starting 
point from which to build. Let's 

exchange ideas and come up with a 
plan that not only will benefit us now, 
but also will never become obsolete in 
the future. 
This leaves us with two questions 

(perhaps many others, but these two 

seem key). Where did I get this idea? 
And, is it really all that necessary? 

The where is easy: It is nothing more 
than the ideas of many amateurs with 
whom I have spoken who are con-

cerned about the future. All that I 

have done is take their views and my 
own and collate them into some viable 

form — some starting point from 

which to build. But is it necessary to 
do so? At this moment, the answer is 
yes and no, depending upon where 

you happen to live. If it's in an area 

with a limited number of amateurs 

and limited VHF activity, the answer 
is no. However, the majority of this 
operation is concentrated in large and 

crowded urban areas, and in some 

places we are beginning to step on one 
another's toes. This can only lead to 

dissension within our ranks, unless we 
do something now. If this is to be the 

case, we must be farsighted enough to 
give all involved some voice, and must 
be democratic about the way we 

handle such an effort. We must not 
appoint from outside but rather be 
left free to determine our own destiny 

through due democratic process. What 
you have just been presented is, I 
hope, a true "Representative Demo-

cratic Republic" with which to begin 
preparing for the future. 

In closing, let me pose the follow-
ing. For many a moon we hollered for 
deregulation so that we would be free 

to continue building toward a free and 
viable amateur radio community. The 
Commission has now started to grant 
our requests, so I only ask if we are 
prepared to meet and accept both the 
challenge and obligation that this puts 
before us. Individually we cannot do 

it alone, but collectively, on a volun-

tary basis, the future can be bright 
and fruitful. 
Your comments, and ideas and 

recommendations  are  gratefully 
accepted. 

Bill Pasternak VVA6ITF 
14725 Titus St.  4 
Panorama City CA 91402 
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you can! 
The all new ETK (Electronic Touch 
Keyer) stores your instructions, then 
sends perfect code from memory cir-
cuits ... 7 to 55 words per minute ... 
mode controls (tune, spacing off, auto) 
... speaker w/ level control . . dot-
dash LED lights. . all new clock circuits 
minimizing long first cycle . . . 17 in-
tegrated circuits. Inquiries invited 

for only 145.00 
(includes instruction book) 

Order direct from: 
Box   

CD  Kent, Washington 98031 

Instruction Book 1.00 

• 

• 

tt-

-fn.! Calgu.s., 
.4•4•106 

1 
• 

UNIVERSAL 
CAUBRATOR 
volts — ohms — mA 

Accuracies to .01% 

$19.95 
Send for special offer on meter kits. 

RoTo_KIT„, 
BOX 301, 415 KAY AVE. 

ADDISON IL 60101 

R-X NOISE BRIDGE 

• Learn the truth about your antenna. 

• Find its resonant frequency. 

• Find R and X off -resonance 

• Independent R & X dials greatly simplify 
tuning beams, dipoles, quads. 

• Connect to antenna and to receiver. Tune 
receiver to desired frequency. Listen to loud 
noise. Turn R and X dials for null. Read R 
direct from dial. X dial tells if antenna is too 
long (X L), too short (Xcl. or on frequency 
(X= 01 

• Compact, lightweight, battery operated. 

• Simple to use. Self contained. 

• Broadband 1 100 MHz. 

• Free brochure on request. 

• Order direct. $3995 PPD U.S. & Canada 

(add sales tax in Calif.) 

'P AL O M A R 
E N GI N E E R S 
BOX 455, ESCONDIDO, CA 97075 

Glade Valley School Radio Session 
17th  Year July 31 — August 13,1976 

Courses Taught: 

General Theory and Code 

Advanced Theory and Code 

A mateur Extra Theory and Code 

UPGRADE YOUR HAM TICKET 
BE READY FOR ANY FCC RESTRUCTURING 

I he Glade Valley Radio School is the only place in the 
inintry where you can get two solid weeks of concentrated 
radio theory and code  all taught by instructors with Rams 
Class licenses and years of •xperience in teaching. 

YOU meet fine people of all ages and backgrounds. All 
with a sincere interest in ham radio. During the 15 yews of 
this school's operation. over 900 have attended. and mans 
long lasting friendships hese developed. 

Instruction is w en •t the General. A thanced and Petri 
Class Jewels, with small groups for personal attention. 

Excellent rooms and meals are provided •nd the schedule 
is planned for a healthy mixture of learning and recreation. 
•11 in the  beautiful  mountains of  cool North Carotin, 
Facilities are asailable for single people •x well as for married 
couples. 

Have a Vacation with a Purpose. 
 — — — — — — 

C. L. Peters K4DNJ DIRECTOR 
Box 458 Glade Valley NC 28627 

bs'gr14::;.°°Z: Z;o" blank for lit, Glade Valley 

Name  Call 

Address 

City/State/Zip 

is the time to order 
YOUR 

C a l l 6 0 0 k 

Don't  wait until  1976  is half 
over  Get your new Callbooks 
now and have a full year of the 
most  up.to data QSL infor ma 
bon available anywhere 
The new 1976 U. S. Callbook 
w.II have over 300.000 W 
listings.  It will have Calls. 
cense classes. na mes and ad 
resses plus the many valuable 
back-up charts and references 
you have come to expect Iron, 
the Cellbook. 
Specialty's in DX' Then you're 
looking for the new, larger than 
ever 1976 Foreign Callbook with 
over 225.000 calls, na mes and 
addresses of amateurs outside 
of the USA. 

Foreign Radio 
Amateur Callbook 

,  — —  - -  .  DX Listings 

111r1/ ..4 .  $12.95 - 
reith 

e t l eO ft • -  t •  $18.95 

3 Service 
Editions 

• 
, z — • 
„  '4 

.6-61160,4t. 
•Ze 

517 95 

$19.95 

Dept  Et 
925 Sherwood Imo, 
Lake Bluff II. 600 11 

C all b 0 01( 0 C 

RA M AMATEUR!!! 

via 

DUPLEXERS 
from $180.  Cavity filters from $32.  Many models, 
6-meters thru 450 MHZ.  Heavy copper construction. 
Superb stability.  Compact, ruggedized, portable. 
Beautifully factory built;  NUT  A KIT.  Maximize 
your repeater's performance.  Write or call today! 

Varden Electronics Company 
Box 791. Jackson. Michigan 49204 • (317)787.2299 

YOU ASKED FOR 111 ECM-5B 
FM Modulation Meter 
ONLY $132 
•0 7 5 kW deviation peak leading 

Meets commeicial etiguoements 
4.0w-fates 30-500 MHz 
•Cissial Controlled 101 easy operation 
•TrIescopm antenna 

NE W OPTIONS 
• NiCA D power pals $20.46 
• Charger  $29.95 
• Audio/scope output 
with earphone  $12.95 

Write or call for co mplete info 

Sand check or money order for $132 00 plus 51.50 tor shipping 

Indiana residents add 4% sales tan. Crystals for 146.94 M Hz 53.95. 
All other freo. $7.10. 

eve• — •-• 1 

EC M Corporation 
412 North Weinbach Ave. 
Evansville, Indiana 47711 
812-476 2121 
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ou goons donit 
1 s 

insist thi?.t you print ev 
from page 113 

interested in transistors? The stuff in 

BYTE is so far over my head that I 
don't really look on that as being 

helpful to most of us ... and it 

certainly isn't ham oriented. Okay? 
Now stop fussing and start reading 

those articles . .. we've gone to a lot 
of trouble to get them into the maga-
zine so you will know what is what 

with this new equiPment.  . the most 
amazing component in the history of 
electronics. — Wayne. 

RINGING A BELL 

J. K. Bach's article in the March 
issue of 73 rang a bell. I hope this 
information will be useful to other ten 
dollar calculator buyers. 
The  "Accumatic"  calculator  I 

bought several years ago (for consider-
ably more than ten dollars, unfor-

tunately) was marketed by Lloyd's 

Electronics,  Inc., 18601  S. Susana 

Road, Compton CA 90211. My calcu-
lator was exactly like the one Mr. 

Bach bought for ten bucks — it didn't 
work  either.  The problem was a 
shorted capacitor — C8 — which pre-
vented the display from clearing. By 
replacing C8, I finally got rid of the 
8s, and the display zeroed nicely. 

Since  the  instruction  manual  I 
received with the calculator was even 
more vague and incomplete than the 
one the author describes, I was con-

tent with an operating display and 

reasonably good battery life. The 
"Accumatic" performed fairly well, if 

slowly, for the next few months until 
I sold it and bought one of the fancier 
models with a memory and square 

root functions. 

John C. Mutzabaugh VVNOIDEA 

Grand Forks ND 

P.S. By the way, I thoroughly enjoy 
73 — if more hams had your attitude, 
the future of amateur radio would be 
a hell of a lot brighter. 

RFI LEGISLATION 

On  25  February  1976,  The 
Honorable Barry Goldwater (Arizona) 
introduced  radio- frequency  inter. 
ference (RFI) legislation into the U.S. 
Senate. The bill, S. 3033, is virtually 

identical to the RFI bill introduced 
into the House of Representatives last 
year by Mr. Charles A. Vanik. 

Mr.  Goldwater's  bill  has  been 
referred  to the Senate Commerce 
Committee, and so, interested readers 

i r k,A L1 

should forward their comments on the 

bill  to:  The  Honorable John  0. 
Pastore, Chairman, Communications 
Subcommittee,  Senate  Commerce 

Committee,  United  States  Senate, 
Washington, D.C. 20510. 

Letters may also be sent to one's 

senators at the following address: The 
Honorable ..., United States Senate, 
Washington, D.C. 20510. 

Correspondence  should  indicate 
that a similar measure is awaiting 
hearings in the House of Representa-

tives (H.R. 7052). 

Theodore J. Cohen W4UMF 

Secretary 

RFI Task Group 
Alexandria VA 

MAPLE HILL 

"This is W5LSF, Rockwall, Texas, 
near Dallas ... we read you loud and 

clear ... greetings to the Castleton 
Kiwanis!" This message filled the hall 
where the Castteton Kiwanis club met 

recently as students Jim Zalinka and 

Ann Ryan joined me in a demonstra-
tion of "ham" or amateur radio. 
Joining the Kiwanis at the invitation 

of Mr. Harry Hallenbeck, my students 

and I set up two portable stations 
using equipment and antennas made 

by Maple Hill High School's Amateur 
Radio  Club.  After explaining the 
workings of their school station and 
showing cards collected from stations 

"worked" all over the world, the 
students distributed free literature and 
gave a demonstration. Despite bad 
weather and band conditions, the 

station near Dallas was contacted as 
part of the demonstration on "DX" or 

distance  communications.  Another 
demonstration showed local FM com-

munication, using repeaters. 

As part of their training for radio 

licenses, a group of 5 Maple Hill 
students  recently  visited  amateur 

radio  operator  Joseph  Battaglia 
WB2QEH of Schenectady, who's been 

on the air since 1918. Joe showed his 

equipment to students Geoff Schad, 
Bob Porter, Al Ferreira, Scott Van 
Nederynen  and Jim Zalinka, who 

accompanied me on the visit. Joe was 

particularly proud to show how he 
restores old  radio equipment and 
experiments with new antennas, both 
prized amateur radio skills. 

Maple Hill High's radio station and 

program have recently been recog• 
nized by two national amateur radio 
magazines, OST and CO. 

John Kienzle VVA2UON 

Castleton NY 

SAD PARAGRAPH 

OK, here it is. Your sad paragraph 

in your editorial about the reader 
service card got to me. I have circled 

the appropriate alphanumerics and am 

writing this, my first letter ever to a 
magazine. It's just that I like 73 a lot 
and would like to make your adver• 

titers happy. As you will note from 
the  checked  box,  my copy was 

obtained at a newsstand (ham store). 
This is because of thiefs in my apart 

ment house. It seems they like all the 
same mags that I do, so I am forced to 
buy at the store. Well, that's life. 
Keep up the computer articles. I am 

about to buy an Altair 8800 and my 

knowledge of computers is about 
equal to yours, so I need all the info I 

can get. Thanks for a swell mag. 

R. L. Turner K7MRB 

Seattle W/3 

DOLLAR FOR DOLLAR 

Your  new format has certainly 
improved the appearance of 73 Maga-
zine and made for much easier reading 
with the larger print. Congrats! 
I would like to hear from any of 

your readers who are ham operators 
and former members of the Lone 

Scouts of America. 

August Karvonen K8HHZ 
Mass MI 49948 

Thought I would drop you a line 
and let you know that I really enjoy 

/-
MAPLE HILL HIGH SCHOOL 
AMATEUR RADIO CLUB 

1216 MAPLE HILL ROAD 
CASTLETON, N. Y. 12033 

TRUSTEE: WA2UON 
JOHN K1ENZLE 

your new format for 73 Magazine. 

Dollar for dollar it is still the best 
radio magazine around. Keep up the 
good work. I really enjoy reading your 

editorials, as they sometimes step on 
toes that need to be stepped on. 
I operate CB here as well as ham 

radio, and I find most of the people 
here in this area very conscious of 

proper procedure and identification 

with the proper callsign as issued by 

the FCC. Not all of us CBers are bad. I 
have been a licensed ham for 16 years 
and have found a use for both ham 

radio and CB radio in my personal and 
professional life. 

Billy L. Nielsen VVB4APC 

Radcliff KY 

HBO DXPEDITION 

Please be advised that the Wies-
baden Amateur Radio Club is plan-

ning an HBO Dxpedition. Dates are 

from 26 May 76 through 2 June 76. 
We will be using an HBO call as a club 
call. 

The bands worked will include the 

following: 80, 40, 20, 15, 10 and 2 
meters. Frequencies to be used are not 
firm and we do plan to operate in the 

Novice portion of the bands. 
QSL will be via the German DARC 

and DA1DM, or as given during DSO. 

Dennis F. Miller WB5KEA/DA1DM 

APO NY 

THEY'LL BE THERE 

Are you following us around? Last 

summer, just after we opened a CB 
shop, you came up with a ham who 
suggested us amateurs open CB shops. 
Now comes your April issue — asking 

about CB bootleggers on 10 and 15. 

Ron (W5SUH) and I (WN5PKE) also 
sell and service ham equipment. Side-

band has proven fascinating for some 

of our CB customers, and since we 
keep ham equipment on display, they 

ask about it, also. 
With this group, Ron has made it so 

interesting that they've started Novice 

classes. Last night we had 18 members 
in the class. Pretty good for a farming 

community of 2400, don't you agree? 

Some of these CBers drive 60 miles 
one way for this class. 
The answer? Make it sound and be 

interesting — start explaining, and 
take time to convert them. 

As I'm writing this, one of our 
students is reading your article. He 
says, "Tell them I agree — let's keep 

those of us who don't know anything 
off until we do know what we're 
supposed to know." 

We've met with so much more 
interest  from  these more-intrigued 
CBers than we have from the general 

public. Can we hams look at the CBers 
as a "natural resource," waiting to be 
tapped? 

Look for our students in the '77 
callbook. They'll be there' 

Carol Gamel WN5PKE 

Checotah OK 
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NORTH SHORE RF TECHNOLOGY 

The Originators of  *- 4i  

DUPLEXER ..(1,,, ..:. . . 
KITS 

100's Already Sold to HAMS! 

NOW...INTRODUCES ALL 
NEW IMPROVED MODELS 
• Easier than ever to assemble and tune • 
construction • Easy maintenance • Low cost 

MODEL: 42-3...4 cavity, freq. range, 140 to 
170 MHz, isolation 80db max., insertion 
loss 0.8db min., freq. spacing 450 KHz 
min., impedance 50 ohms, power rating 
350 watts continuous temp. stable over 
wide range. Shipping weight 30 lbs. Size 
26" x 8-3/4" x 19". Rack mount. Price $249. 

MODEL: 4220-3...4 cavity, freq. range 220 
to 240 MHz, isolation 80db max., insertion 
loss 0.8db min., freq. spacing 1.3 MHz 
min., impedance 50 ohms, power rating 
350 watts continuous, temp. stable over 
wide range. Shipping weight 30 lbs. Size 
17" x 8-3/4" x 19". Rack mount. Price $249. 

MODEL: 4440-3...4 cavity, freq. range 430 
to 500 MHz, freq. spacing 3 MHz min., 
isolation 80db max., insertion loss 0.8db 
min., impedance 50 ohms, power rating 
350 watts continuous, temp. stable over 
wide range. Shipping weight 30 lbs. Size 
10" x 8-3/4" x 19". Rack mount. Price $249. 

Individual cavities...$65 each. 

NEW INTERDIGITAL 

BAND PASS FILTER KITS: 

All models power rating 250 watts with 
insertion loss 1db. 

MODEL: ID-2...Freq. range 144 to 148 MHz 
adjustable, 1db band with 2 MHz, 60db 
band with 10 MHz. Size 1" x 22" x 10". 

Price $39. 

MODEL: ID-220...F req. range 220-225 MHz 
adjustable, 1db band with 2.5 MHz, 60db 
band with 12.5 MHz. Size 1" x 13" x 10". 
Price $39. 

MODEL ID-440...Freq. range 430 to 450 
MHz adjustable, 1db band with 5 MHz, 
60db band with 25 MHz. Size 1" x 7" x 10". 
Price $39. 

Rugged 

NOW. You can get 
first hand knowledge 
on how a DUPLEXER 
works by assembling 
it yourself and save 
money, too! 

ALL..these kits can 
be  assembled  and 
tuned in one evening 
by following easy to 
read manual. 

MODEL: 62-3...6 cavity, freq. range, 140 to 170 
MHz, isolation 100db max., insertion loss 0.6db 
min., freq. spacing 450 KHz min., impedance 50 
ohms, power rating 350 watts continuous, temp. 
stable over wide range. Shipping weight 40 lbs. 
Size: 26" x 10-1/2" x 19". Rack mount. Price $349. 

THE PERFORMANCE of all units are equal 

to  or  better  than  any  commercially 

manufactured units. 

ALL PARTS are professionally made to 

insure you of first quality performance. 

gm mtiomm umu mmommomommin ummo mo m mummon d 

I • NORTH SHORE RF TECHNOLOGY:   I  I 
I I  Mail your order to Distributor: TUFTS RADIO, 386 Main St., Medford, 1 I 
I  Mass. 02155. Phone (617) 395-8280  1  1 
O  1 
.  PLEASE SEND ME: L]   1 1 
O  Li   0   I 
II I  li   0   I 
II  Name   Address   1 1 
O  City   State   Zip  . 
O  0 
I  (Prices F.0 B. Medford. Mass. All units can be shipped U.P.S.  I 

I  c 0 D n•dr,s rr,(1wrr, $50 deposit Mass rPsidents add 5% sales tax ,  1 
II 
IMINIIIIIIIININIIIIIIIIIIIIIIII WNION O MMI NIIIMIIIMMIONINIIINI MINIIIIIIIII NI Mm 



The Grabbers! 
6-DIGIT COUNTERS! 

6-Digit Kit 

'69." 
(30mHz) 

M EI 
FtilECOUILWCY 
c9.-ryr7r, 

Hufce 

6-Digit Kit 

9 1 1 9 '  

(250mHz) 

We have a whole wonderful line of unbelievable counters 
starting at $45.95! All counters are also available factory 
wired and tested. Drop us a line or give us a call today. 

titifC0 • • • P.O. Box 357, Dept. 25, Provo, tit. 84601—(801) 375-8566 

Station Identifier $110 
- ow° 
4.0  CWID-51 provides 

•C  Pt. automatic ID for repeater 
stations in perfect Morse code. Has 

factory-programmed IC memory. Brochure ac 

describes CWID-51 and CWI D-50 ($75), 

!control signal co 5964 W COLUMBIA PLACE DENVER COLORADO 80227 

PAST SCAN AMATEUR TELEVISION 
• BI-IOADCAST QUALITY 

4. 

PERFOR MANCE  •SOLID STATE 

AX-10 TRANSMITTER A M 1A RCVR MODE M 

EQUIPMENT 
Aptron Laboratories 
Box 323 Bloomington IN 47401 

NEW  LOCATION 
Yes, we have moved to larger, modern 
facilities. SASE for new and used equip-

ment listing. 

Serving amateurs since 1928 
Master Charge  BankAmericard 

FRECK r ano & supply 
cow inc. 

252 Patton Ave., Asheville, N.C. 28801. 

PHONE: (704) 254-9551 

LOGIC PROBE KIT 

$14.95 
(plus shipping) 

Now! A Digital Logic Probe kit at a realistic 
price. Red. Green, and Yellow light emitting 
diodes signal the presence of logic levels 
encountered in digital circuitry Utilization 
of transistor and integrated circuit switching 
techniques permit the DIGAPEAKE-A to 
indicate logic 1, logic 0, and pulsing circuit 
conditions. Complete kit including easy 
instructions is available now from . 

Chesapeake Digital Devices Inc. 
P.O. BOX 341 

Havre de Grace, Md. 21078 

•  CANS • 

r cnt If 09101 

WB6LON 
T 
CALIFORNIA 

WB6ZCT 

DIE CAST CHROME LICENSE FRAME 

our NAME. 0TH. 73 etc. in vinyl letters (max. 12 , 

Specify style desired 

$3.45 each pp with vinyl letters 

CoI,/o,,,,a resdenrs add 6% sales in 

w6RADIO P 0 BOX 15  HAWTHORNE, CA 90250 
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NEW WILSON 1405SM THOROUGHLY TESTED 

Wilson has come up with a five 

Watt  HT  ...  shades of the old 

Motorola HT-220 for you old timers 
in FM. The Wilson has the enormous 

benefit of having a 1 W/5 W switch so 

you don't have to run the battery 
down at the high output rate. 

Naturally I felt that it was impor-
tant to put the Wilson through a really 

rigorous test. After a lot of thought, 
the decision was made to check it out 
under the worst possible conditions 
... while skiing at Aspen, Colorado. 
Here it would have to be subjected to 

temperature extremes, altitude ex-
tremes, long periods of use without 
recharging, plus plenty of physical 

abuse whenever I fell down on it. 
Aspen would be a great two meter 

FM area if there was a repeater set up 

on a mountain across town. The four 
main ski areas are all in a row, running 
about ten miles from the center of 

town. The result is that when one is 

skiing on one side of a mountain at 
one end of the chain it is difficult to 

get through to someone skiing on the 
other side of a mountain on the other 

end of the chain. This is where the 
five Watts really turned the trick. 

Time after time I was able to shake up 
the troops several mountains away by 

blasting them with the high power 

position. 

The unit sucks 900 mA in "high" 
so prudence calls for moderation and 

use of the 1 W level when the 5 W 

isn't actually needed. It only drags 

400 mA in low. 

A friend of mine once pointed out 

that "for a few cents extra you go 
first class." He was right, in general, 

and thusly I had the TT pad on my 

1405SM. Now, I'll admit that there 
are not a lot of autopatch repeaters in 
Aspen ... none, in fact. But that in 

no way stopped me from expansively 

pointing out to any non-ham who 
showed even slight interest that, oh 

yes, we could make telephone calls 

with the HT. 

It's funny about an HT ... you can 

go along for years not owning one and 

in some way get by. But once you 
have it you find that it is in constant 

use. Some chaps wear the damned 
things almost 24 hours a day, which 
to my mind is carrying hamming too 
far. Most of these chaps are single . 

or at least they are single now. 

The 1405, being a bit smaller than 

the older Wilson HTs, fit even better 

into my ski parka pocket. I didn't 
take any spectacular flops on it, but I 

did manage to check out its surviva-
bility under impact a few times ... 
like the time I came sailing into the 

middle of the bus stop area at the end 
of the day going at an impressive clip 

I did a quick hockey stop in a 

casual and very masterful way ... and 

caught the edge of my ski in a rut and 
went skidding on the HT over the ice 

for about six feet. Damned people 
didn't have anything better to do than 
stand  around  snickering.  The HT 

worked fine. 

I like the Wilson because it is easy 

to get into for changing crystals ... it 
has six (6) channels, which is very 

handy if you are going to be around a 
few repeaters and also need a couple 
of direct channels. The batteries are 

very easy to access ... this was 

particularly valuable for me because 
my charger got swiped from my hotel 

room within a couple hours of my 

arrival in Aspen, and I had to jury rig 
a charging setup with a couple clip 

leads into a Motorola charger. It kept 

me on the air. I did find that when I 
kept to the 1 W position I could use 

the HT for two or three days before 

the battery meter began to indicate a 

weakening condition.  I left it on 

receive all day so I could hear any 
calls from the other four skiers. 

A group of amateurs with HTs is a 

fun thing under almost any circum-
stances ... and skiing is particularly 

great. Even though you are divided up 
and not skiing together, you are in 

constant touch. 

Wayne Green VV2NSD/1 

VHF ENGINEERING 

ANNOUNCES TWO NEW 
POWER SUPPLIES 

VHF Engineering, of Binghamton, 
N.Y., has announced two new high 

current,  regulated  12  volt  power 

supplies for use in amateur and com-
mercial applications. 

The two supplies have ratings of 15 
Amps and 25 Amps, over voltage 

ranges of approximately 10 14 V dc 
and 10-14 V dc respectively. Load 

regulation is 2% from no load to 

maximum rated current. 

These new supplies feature both 
over-voltage protection and foldback 

current limiting. The over-voltage pro-

tection  is provided by a crowbar 
circuit which will shut down the 

supply if the output voltage exceeds 

14 V. This feature protects the equip-

ment being powered from damage due 
to over-voltage in the event of a 

malfunction within the supply. The 
foldback limiting circuit limits the 
output current to a maximum of 1 

Amp in the event that the output is 
shorted. This feature protects the 

power supply from damage and pre-
vents high currents from flowing into 
a piece of equipment which has 

developed an internal short. When the 

short is removed, the power supply 
returns to normal. 

These  regulated  power supplies 

have been designed to high com-

mercial standards through the use of 

epoxy glass, tinned circuit boards, 

along with high quality components. 

They may be purchased directly from 
VHF Engineering, 320 Water St., PO 
Box 1921, Binghamton NY 13902, or 

from distributors nationwide. The 15 

Amp supply (PS-15C) sells for $79.95 

in kit form and S94.95 wired and 

tested. The 25 Amp supply (PS-25C) 
sells for $129.95 as a kit and $149.95 

wired and tested. 

George R. Allen VV1HCI 

MORE ON THE TWO-TIMER 

(April, 1976, p. 106) 

Nexus Trading Company will pro-
vide a free information package with 
board  layouts for the Two-Timer 

clock, upon receipt of an SASE. An 
etched and drilled board set is avail-

able for $8.95. Specify .3" or .6" 

readouts. 

The WC calls you may begin to hear 
soon on the ham bands aren't Novices 
in the  Caroline  Islands or newly 
licensed hams; they are RACES calls. 
In the Report and Order on Docket 
19723, the FCC rewrote the RACES 
rules to affirm that all such stations 
must be controlled by licensed ama 
teurs. All amateur frequencies may be 
used by RACES stations, except in 
times of declared emergencies, and 
tactical callsigns will be abolished. 
RACES repeater operation will use 
the WC- R bloc of calls. 

Club station applicants no longer 
have to supply a copy of the club 
constitution and bylaws, but the FCC 

has announced that a club must, to be 
licensed, have at least two members 

lone licensed), a name, constitution, 
and amateur radio as its primary 

purpose. 

The trial program of using the Civil 

briefs 
Service system to administer amateur 

examinations has ended; the com-
mission has decided to retain that 

function  except  in outlying areas 
where a field office is very distant. 
The program did not receive as much 

interest as anticipated. 

More  deregulation:  The  word 
"intracommunity" has been struck 
from the FCC's definition of a re. 
peater station, in keeping with the 

permissibility of  multiple  repeater 
links. "DX" repeaters are now not in 
keeping with the spirit of the rules. 

Ten meter repeaters are now begin-

ning to appear, WR1AAA in Malden 
MA had the first reported ten meter 
system, operational in February. Now 

if only there were sunspots ... 

License guide publishers were up in 
arms when the ARRL sent a letter to 

advertisers implying that their forth 

coming Novice text would be recog-

nized by the FCC as the only official 
text, and that passing a course admin-

istered by an ARRL club would be 
the primary route to a Novice license 
in the future. In fact, the FCC has not 

given the ARRL any special status, 
and  is contemplating letting local 
clubs certify Novice class graduates, to 
lessen the test grading load at Gettys-
burg. Details remain to be worked 

out. 

27 MHz CB expansion had been 
tentatively scheduled for announce-

ment around April Fools' Day, but 
was put off for perhaps a year at the 
last minute. It seems that the pro-
posed new channels were 455 kHz 

away from existing channels, and i-f 
frequency  intermod  would  have 

caused interference to other services. 

New frequencies are still being sought 
somewhere in the spectrum. 

The FCC has waived the rules to 

permit ATV repeaters to operate in 
the 420 MHz band outside of normal 

repeater allocations, for a one year 
period ending next March. WR4AAG 

near Washington DC had been oper-

ating with 439 MHz input, 427 MHz 
output for some time with temporary 

authorization; future ATV repeaters 
will probably be covered by a coordin-
ation plan that has yet to be worked 

out. 

The HIRAN docket to permit off-
shore nongovernmental radiolocation 
services to share the 450 MHz ham 
band  has  been acted upon; such 

services will be permitted on a case-
by-case basis. Amateurs had expressed 

dissatisfaction with the idea, but few 
complaints of interference arose from 
previously authorized stations. Ama-
teurs are expected to scream like mad 

if they receive interference, as they 

have priority there. 
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DOCKET 19723 

FCC 
Before the 

Federal Com munications Co mmission 

Washington, D.C. 20554 

FCC 76-130 

39213 

In the Matter of 

Deregulation of Subpart F, Radio 

Amateur Civil Emergency Service 

(RACES), in Part 97 

Docket No. 19723 

RM-968, RM-1116, AM 1478, 

RM 2032, RM 2154, RM 2168 

REPORT AND ORDER 

(PROCEEDING TER MINATED) 

Adopted: February 11, 1976; 

Released: February 19, 1976 

By  the Commission: Commissioner  Reid 

concurring and issuing a statement in which 
Chairman Wiley and Commissioner Hooks 

join. 

1. On April 18, 1973 the Commission 
adopted a Notice of Inquiry in Docket 
19723, FCC 7140, which was published in 

the Federal Register on April 27, 1973, 38 
F.R. 10467 11973). In adopting the Notice 

of Inquiry the Commission sought corn-

ments on several matters fundamental to the 

future structure and organization of the 

Radio Amateur  Civil  Emergency Service 
(RACES). We particularly wished to receive 

from informed parties comments concerning 
the effectiveness of the present RACES 
program, the type of RACES program, if 
any, that should be continued, the objectives 

RACES should attempt to achieve, and the 

way in which RACES should be structured 

to achieve those objectives. 
2. The Commission received some one 

hunched thirty comments in response to its 
Notice of Inquiry, and on June 12, 1974 we 

adopted a Notice of Proposed Rulemaking in 
this proceeding, FCC 74-609. which was 
published in the Federal Register on June 

24. 1974. 39 F.R. 22282 (19741. Comments 
were invited from interested parties and 

were due on or before September 25. 1974. 

Reply comments were due on or before 

October 10. 1974. 
3. In our Notice of Proposed Rulemaking 

we  proposed  to  simplify  greatly those 

sections of Part 97 concerning RACES by: 

(a) Making all licensed amateur 
radio  operators  and  stations 

eligible  for  participation  in 

RACES, provided such operators 

and stations are registered with 
and enrolled in a civil defense 

organization; 

lb)  Discontinuing  present 
requirements for RACES Com-

munications Plans, FCC Certifi-
cations and Authorizations (FCC 

Forms 481 and 482); 
(c) Permitting  RACES station 

licenses to be issued directly to 

civil defense organizations: 
(d1 Providing,  except  during 

emergencies, for the shared use 

of amateur frequencies between 

amateur and RACES stations on 

a first-come-first-served basis; 

lel Requiring control operators 
of  RACES  stations  to  be 

licensed amateur radio operators 

and making operator privileges 

in RACES identical to those 
held in the Amateur Radio Ser-

vice; 
(I) Limiting useage of RACES 

stations  to  bona  fide  civil 
defense emergencies and up to 

one hour per week of drills and 

tests; 
(g) Abolishing tactical or secret 

call signs, currently authorized 

by Section 97.213 of the Rules, 
assigning the same distinctive 

two letter call sign prefix to all 
RACES  stations  to  facilitate 

their identification as RACES 

stations, and requiring all other 

arnatete stations participating in 

RACES  to  use  their regular 

assigned call signs when partici-

pating in RACES/civil defense 

activities; 

(h) Limiting  permissible com-
munications of RACES stations 

and amateur stations operating 
in RACES to communications 

with RACES stations, amateur 
stations participating in RACES, 

and those other stations listed in 

proposed Section 97.189. 
4. We received comments representing 

the views of approximately one hundred 

fifty  individuals  and  organizations  in 

response to our Notice of Proposed Rule-
making in this proceeding. Our respondents 

included the Secretary of Defense, fifteen 
state civil defense agencies, forty municipal 

or county civil defense organizations, and 

sixteen amateur clubs and organizations, 

among them the American Radio Relay 

League  IARRL).  All comments received 
have been carefully analyzed by the Com-

mission's staff, and we are now prepared to 
undertake final action in this Docket. 

5. Comments on the broad contours of 

our proposal ranged from several expressing 

the opinion that RACES has become little 

more than an extension of local government 
used by elected officials when normal radio 

frequencies are busy, and which should 
therefore be removed from the amateur 

service entirely, to others viewing strict local 

government control of RACES to be abso-

lutely essential and requesting more, rather 

than less, Commission regulation of RACES. 

6. Comments received on the proposed 
amendments  were  generally  favorable. 

Typical was the response of the Secretary of 

Defense, who characterized the proposal as 

an "admirable step towards simplifying the 

unduly  complex  RACES  licensing  pro-

cedures." Similarly, the ARRL agreed "in 
principle with the modifications to the 

RACES  rules  proposed  by  the  Com-

mission 
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7. While  several  comments cited the 

absence of either RACES organization or 

activity in the respondents' areas as evidence 
justifying total elimination of RACES every-

where, others indicated RACES to be pre-
cisely the sort of highly organized and 

effective means of emergency communica-

tions so vital in times of man-made and 
natural disasters. 

8. Accordingly,  we  reaffirm  those 

findings outlined in our Notice of Proposed 

Rulemaking in this proceeding, namely, that 
there does exist today a definite need in 

some areas for the type of service RACES is 

intended to provide, and that such a com• 
munications network should at least be 

available to those communities desiring it. In 
this Report and Order, therefore, we are 

adopting the amendments contained in our 
Nonce of Proposed Rulemaking essentially 

as proposed and as set forth in the Appendix 
hereto. 

9. Although we are adopting the amend-
ments to Part 97 generally as proposed, 

several questions concerning specific sections 
of the Docket merit separate discussion. 
10. That section of the proposed amend-

ments making all licensed amateur radio 

operators, regardless of license class, eligible 
for participation in RACES was almost 

universally accepted. Recent trends, such as 
the burgeoning number of repeaters available 

for amateur use, have amply demonstrated 

the utility of the VHF bands in providing 

dependable communications. A large seg-
ment of the VHF user population consists of 

Technician Class licensees, and since these 

licensees have proven themselves in the past 
to be highly qualified communicators, we 

perceive no reason for denying such a 

resource  to  those  RACES organizations 
desiring to utilize it. 
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11. Our proposal to eliminate present 
requirements for RACES Communications 
Plans, FCC Certifications and Authorizations 

(FCC Forms 481 and 482) met with general 

approval, and we believe such deletion to be 

consonant with recent Commission attempts 
to simplify and deregulate the Amateur 

Radio Service. Thus, filing of FCC Forms 

481 and 482 will no longer be required to 
obtain RACES authorization. We appreciate 

the position of those governmental entities 

such as the State of California expressing 
both concern over elimination of these 

requirements and fear that lack of provision 

for formal communications plans and fre-

quency coordination will create confusion 
and limit the usefulness of RACES. We 
believe,  on  the  contrary,  that  because 

RACES is at its base an amateur service, a 
service traditionally characterized by volun-
tary  cooperation  between  groups  and 

individuals, such apprehension is not war-

ranted.  Those civil defense organizations 

wishing to do so may of course establish 
communications plans and coordinate fre-

quencies as extensively as they wish. In the 
future, however, such planning will be a 

'natter  for civil defense authorities and 
amateurs, not the Commission. 

12. The  proposals permitting  RACES 
station licenses to be issued directly to civil 

defense organizations and providing for the 
shared  use  of  all  amateur  frequencies 
between amateur and RACES stations on a 
first-come-first-served basis encountered rela-

tively little opposition. Those respondents 

critical of the proposed amendments con-
tended, in substance, that to perrillt use of 
amateur  frequencies  by  amateurs  and 
RACES groups would make effective civil 

defense emergency frequency planning diffi-
cult. The primary fear appears to be that 

unless specific frequencies are assigned for 
exclusive  RACES use,  interference from 

amateurs  may  be  sufficient  to  render 
RACES  communications  impossible.  We 

note, however, that the Commission may in 
the future, as now, designate frequencies for 

RACES use in the event of emergency under 

the provisions of Section 97.107 of the 
Rules, and would observe, further, that 

amateurs have a long tradition of voluntary 
cooperation in emergency situations, a tradi-
tion we have every reason to believe will 

continue in the future. We conclude, there-

fore, that their exists no real basis for 
concern in this regard. 

13. Our proposal to require control oper-
ators of RACES stations to be licensed 

amateurs proved to be somewhat contro-
versial. Many respondents, particularly those 
representing  governmental  and  RACES 

organizations, expressed the belief that in 
requiring RACES operators to be in all cases 

licensed amateurs we would be severely 
limiting RACES' usefulness. A commonly 
articulated concern was that in many areas 

of the country, especially rural areas, there 
are few amateur licensees, and that for 

RACES to be a functional service it may in 

some instances be essential for local RACES 
officers to recruit as RACES operators per• 

sonnel  holding  Commission  commercial 
licenses, a practice currently authorized by 

Section 97.203 of the Rules. Several of our 
respondents also attempted to justify opera-
tion by commercial licensees on amateur 
frequencies by noting that some RACES 

stations are manned twenty-four hours per 
day and that volunteer amateurs may be 

unwilling to serve on an around the clock 
basis. Further, a few comments stated that 

because many disasters strike with great 
swiftness, effective use of RACES stations 
virtually dictates use of commercial oper-

ators, at least until amateur operators are 
available to man the stations. As outlined try 
the  Secretary  of  Defense,  commercial 
licensees are necessary in such situations to 
"provide the official direction and super• 

vision needed in the case of an emergency 
... Ito! fill the interstices caused by the 

inability of amateurs to provide sufficient 

communications support in a given area." 
Assuming, without deciding,  these argu-

ments to be valid, we nonetheless believe 
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they  ignore  the  fundamental  principle 
inherent in RACES, namely, that it is an 

amateur service. The proposition that there 

can be any circumstances whatsoever in 

which commercial operators may operate on 
amateur frequencies is contrary to the defin-

ition of the service found in Section 97.3 of 

the Rules and is conceptually unacceptable. 
We believe that if RACES cannot function 

without commercial operators, it should 

probably be removed from Amateur Radio 

Service frequencies entirely. 

14. Much of what was said in the pre 

ceding paragraph applies with equal force to 

the problem of the scope of operating 
prvileges to be extended amateur operators 

participating in RACES. Consistent with our 
desire to make RACES an integral part of 

the amateur service, we are herein adopting 
Section 97.179 as proposed and making 

operator privileges in RACES identical to 
those held in the amateur service. While we 

anticipate that some RACES organizations 
will be inconvenienced in ensuring their 

ooerators  utilize  only those frequencies 
artailable under the terms of their licenses. 
We believe any such inconvenience will be 

far outweighed by the benefits to be realized 
in making RACES an integral part of the 

Amateur Radio Service. 
15. Much concern was also expressed 

over limiting useage of stations participating 

in RACES to bona fide civil defense emer-

gencies and a maximum of one hour per 
week of drills and tests, as proposed in 
Section 97.191. Such a limitation on drills, 
some contended, is unrealistic because it 

often takes longer than one hour simply to 

call the roll and attend to other administra 

•ive matters on a RACES network. We are 

not persuaded by such arguments. While 
;ome of the larger RACES networks may be 

'aced to adopt more efficient methods of 

operation to comply with the new time 
limitation, we believe most RACES opera-

tions will not be seriously affected. Those 

amateurs wishing to sharpen their network 
traffic handling skills beyond that they are 

able to acquire as RACES participants may 

of course do so through those arriteur 
networks organized for this purpose. 

16. Our proposal to eliminate tactical 

call signs, assign distinctive call signs to 

RACES  stations,  and  require  amateur 

stations participating in RACES to use their 

amateur call signs was criticized by several of 
the larger civil defense organizations. These 
respondents stated, in substance, that such a 
change in standard RACES operating pro-

cedure would engender confusion, cause 

unnecessary delay, and make network opera-
tion generally  less efficient. We believe, 
however, that operation on amateur fre-

quencies should whenever possible conform 
to accepted amateur practice, and that by 
requiring the use of amateur call signs on 

RACES networks we are taking an appro-

priate step in that direction. New RACES 

stations or those renewing their licenses after 
the effective date of these amendments will 

be assigned call signs with a prefix of "WC" 
followed by the appropriate amateur call 

sign district  indicator  and three letters. 
RACES repeater stations will be assigned call 

sign suffixes beginning with "R". 

17.  Several  comments  alleged  that 

limiting  permissible  communicat ions  of 

RACES stations and amateur stations partic-
ipating in RACES to communications with 
RACES stations and those other stations 

listed in proposed Section 97.189 would 
reduce RACES network effectiveness in time 

of emergency. A few respondents suggested 
that non-RACES amateurs may be in posi-

tions to render valuable assistance to RACES 
operations in emergency situations, and that, 

in any event, in light of the proposed 

amendment discussed in the preceding para-

graph, iequiring amateur stations particr 
paling in RACES to use their amateur call 

signs, such a prohibition would be unen-
forceable. While conceding the obvious diffi-
culties involved in enforcing Section 97.189 

as proposed, we note the long self-policing 
history of the Amateur Service and conclude 

that  enforcement  will not constitute a 
serious problem. At the root of proposed 

Section 97.189 is the notion that RACES is 
a discrete system within the Amateur Ser-

vice, designed to provide specific types of 

communications in narrowly defined situa-
tions. We believe, therefore, that only these 

stations registered in RACES should be 
permitted to communicate with RACES 

stations, and vice versa. We would observe, 

however, that there is nothing to prevent 

amateur stations registered in RACES from 
taking part in other organized and unor-

ganized amateur activities and communi-

casing with non-RACES amateur stations in 

those contexts. 
18. Some  comments raised  questions 

concerning  the  definition  of  "RACES 

station"  in proposed Section 97.163(b). 
They asked whether the language "specific 

land location" meant such a station could be 

operated as a portable station. The answer is 
"yes": a RACES station may be operated 

portable in the same fashion as any other 
amateur station. We merely require that the 

licensed station location be a "specific land 

location." 
19. Finally, we would note that because 

all amateur frequencies are now available for 

RACES use. repeater stations operating in 
RACES may now make full use of those 

frequencies allocated for repeater useage in 
the Amateur Service. The limitations of 

proposed Section 97.185 apply only in those 
emergencies  requiring  invocation of the 
President's War Emergency Powers under 

Section 606 of the Communications Act of 

1934, as amended. 
20. In view of the foregoing, we believe 

these amendments of Part 97 of the Rules to 
be in the public interest, convenience, and 

necessity. 

GET FAMILIAR WITH 
MICROCOMPUTERS 
AT MICROCOST. 

The EBKA FAMILIARIZOR 
is a complete 
microcomputer system. 
No expensive terminal is 
required. Everything is 
built-in to a single PC 
board, including a hexi-
decimal keyboard and display. 
Easy-to-understand Hard-

ware and Programming Manu-
als guide you every step of the 
way. You will gain a practical 
knowledge of microprocessing. 
plus invaluable "hands-on - experi-
ence. All at microcost. 
The heart of the EBKA FAMILIAR-

IZOF? IS a MOS TECHNOLOGY 6502 
Microprocessor. an eight bit processor 
that can address up to 65K bytes of 
memory. On-board memory consists of 
1K bytes of RAM for user programs and 
two eight bit ports (one input and one 
output), A 256 byte monitor program. supplied in one 1702A 
erasable PROM. enables you to load, examine, run, debug and 
modify your own programs. Each function can be implemented 
at any address in memory. Breakpoints can be entered at any 

location in your program to display internal 
registers or branch to a separate routine. 
You may also expand the capabilities of your 

FAMILIARIZOR in easy. inexpensive stages. To store 
your own programs in PROM. the PC board is designed to 
accept three additional 1702A PROMS (768 bytes), A low cost 
PROM programmer is also available. The system bus allows easy 
expansion. Add-on memory. interface and special function cards 
are available. 
Whether you're a beginner or an experienced engineer. EBKA 

offers you a microcost way to get familiar with microcomputers. 
Order your EBKA FAMILIARIZOF? today. 

LI S:100 .1112;all  

ORDER FORM 

Please send me: 
Ei Complete 6502 

FAMILIARIZOR Kit  $229 
Ell Assembled  $285 
CI IC Socket Kit  $14.50 
fl Power Supply  $58 

Check here if you wish to receive 
literature on the complete EBKA line 

Oklahoma residents. add sales tax. 

Make payable and mail to: 

EBKA 
INDUSTRIES INC. 

6920 Melrose Lane  405 787-3671 
Oklahoma Cit. Oklahoma 73127   

Ej Enclosed is my check or money order 
for $   

LI Charge my El Bank Amencard or 

El Master Charge 

exp date   

Account No   

M.G. Bank No.   

Signature   

Name   

Address   

City, State, Zip   
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21. Authority  for  the  rule  changes 

adopted herein is contained in Sections 4(i) 
and 303 of the Communications Act of 
1934. as amended. 

22. These  amendments  shall  become 
effective upon the date specified in para-

graph 23. In order to avoid undue hardship, 

existing RACES stations may continue to 
operate under their current authorizations 

and the existing Rules until the expiration 
date of their licenses. If the expiration date 

of an existing RACES station license is less 
than one year and six months from the 

effective date of these amendments, it may 
be renewed upon proper application for a 

period of one year, during which time the 

existing rules shall continue to apply. All 

other new and renewed RACES licensees 

shall comply with the rules as amended. 

Each new RACES station application shall 

be submitted on an FCC Form 610.B, with 

an indication it is a RACES station applica. 
tion. 

23. Accordingly, IT IS ORDERED that 

Part 97 of the Commission's Rules  IS 

AMENDED  as shown  in the Appendix 

attached hereto effective March 23, 1976, IT 

IS FURTHER ORDERED that this pro-
ceeding is TERMINATED. 

FEDERAL 

COMMUNICATIONS 

COMMISSION" 

Vincent J. Mullins 

Secretary 

•See  attached  Concurring Statement of 

Commissioner  Reid  in which  Chairman 

Wiley and Commissioner Hooks join. 

NOTE. Rules changes herein will be covered 
by T.S. VI1751-3. 

CLOCK KIT $14.00 

Includes all parts with MM5316 chip, 
etched & drilled PC board, transformer, 
everything  except  case.  --7-SP284 S14 
2/S25 

-t-SP284 $14 2/$25 

5 VOLT 1 AMP REGULATED power supply kit for logic work. All parts including 

LM 309K :--PK-7 S7.50 

DUMMY LOAD resistor, non-inductive, 50 ohm 5 watts 3% S1.00 

AA NICAD CELLS brand new, fine biz for handy talkies. $1.25 ea 9/$9.00 

ASCII KEYBOARD brand new w/ROM chip, data package S45.00 

POWER SUPPLY MODULE 
New, plug-in module. Plugs into AC outlet provides 12 

volts AC at  amp by two screw terminals. Great for 
various clocks, chargers, adding machines, etc. New 

$2.50 ea. 5/$10.00 

LASER DISCHARGE CAP 
Sangamo, new, 40 mfd 3,000 volts, 180 Joules.' May 
be used for filtering, linears, etc., by derating to 
2,000 volts. Shipping wgt. 10 lbs. Measures 3% x 41/2 
x 9% inches. S25.00 each 5/S110.00 

TELEPHONE TOUCH PADS 
New, by Chromerics, standard telephone format. 
Measure 2% x 3 inches. Great for repeaters, phones, 
computers, etc. $4.50 each 6/S25.00 

LINEAR by RCA, brand new, gold bond process. 

301  S .60 
307  .52 
324  1.80 
339A  1.60 
741  .50 

747 
748 
1458 
3401 
555 timer 

S .82 
.50 
.96 
.80 
.60 

Please add shipping cost on above. 

MM5314 
MM5316 
7001 

•I5C  Of 

2  3 

I. 

4  5  6 

1.1IIS  ray  W I • 

7  8  is 

a 

S3.00 
3.00 
8.00 

FREE CATALOG 
P.O. Box 62 

SP 7 NOW READ) 
E. Lynn, Massachusetts 01904 

APPENDIX 

Part 97 of Chapter 1 of Title 47 

of the Code of Federal 

Regulations is amended 

in its entirety as follows: 

SUBPART F -- RADIO AMATEUR 

CIVIL EMERGENCY SERVICE 

General 

§97.161 Basis and purpose. 

The Radio Amateur Civil Emergency Ser-

vice provides for amateur radio operation for 
civil defense communications purposes only, 

during periods of local, regional or national 

civil emergencies, including any emergency 
which may necessitate invoking of the Presi-

dent's War Emergency Powers under the 

provisions of §606 of the Communications 

Act of 1934, as amended. 

§97.163 Definitions. 

For the purposes of this Subpart, the 

following definitions are applicable. 

(a) Radio Amateur Civil Emergency Ser-

vice.  A radiocommunication service con-

ducted by volunteer licensed amateur radio 
operators, for providing emergency radio-

communications to local, regional, or state 
civil defense organizations. 

(b) RACES station. An amateur radio 
station licensed to a civil defense organiza-

tion, at a specific land location, for the 

purpose of providing the facilities for ama-

teur radio operators to conduct amateur 
radiocommunications in the Radio Amateur 
Civil Emergency Service. 

§97.165 Applicability of rules. 

In all cases not specifically covered by the 
provisions contained in this Subpart, ama-

teur radio stations and RACES stations shall 

be governed by the provisions of the rules 
governing amateur radio stations and oper-
ators ISubparts A through E of this part). 

Stat ion Authorizations 
§97.169 Station license required. 

No transmitting station shall be operated 

in the Radio Amateur Civil Emergency 

Service unless: 
(a) The station is licensed as a RACES 

station  by the  Federal  Communications 
Commission, or 

lb) The  station is an amateur radio 

station licensed by the Federal Communica-
tions Commission, and is certified by the 

responsible  civil defense organization as 

registered with that organization. 

§97.171  Eligibility  for  RACES station 
license. 

A RACES station will only be licensed to 

a local, regional, or state civil defense organi-
zation. 

§97.173 Application for  RACES station 
license. 

la) Each application for a RACES station 
license shall be made on the FCC Form 
610-B. 

lb) The application shall be signed by the 

civil defense official responsible for the 
coordination of all civil defense activities in 
the area concerned. 

lc) The application shall  be counter-
signed by the responsible official for the 
governmental entity served by the civil 

defense organization. 

(d) If the application is for a RACES 
station to be in any special manner covered 

by  §97.41, those showings specified for 
non-RACES stations shall also be submitted. 

§97.175 Amateur radio station registration 
in civil defense organization. 

No amateur radio station shall be oper-
ated in the Radio Amateur Civil Emergency 

Service unless it is certified as registered in a 

civil defense organization by that organiza-
tion. 

Operating requirements 
§97.177 Operator requirements. 

No person shall be the control operator 

of a RACES station, or shall be the control 
operator of an amateur radio station con-

ducting communications in the Radio Ama-
teur Civil Emergency Service unless that 

person holds a valid amateur radio operator 

14G 



license and is certified as enrolled in a civil 
defelse organization by that organization. 

§97 179 Operator privileges. 
Cperator privileges in the Radio Amateur 

Civi, Emergency Service are dependent 
upoi, and identical to, those for the class of 
operator license held in the Amateur Radio 
Sen. ice. 
07.181  Availability of RACES station 

license and operator licenses. 
fa) The original license of each RACES 

station, or a photocopy thereof, shall be 
attEched to each transmitter of such station, 
and at each control point of such station. 
Whenever a photocopy of the RACES station 
license is utilized in compliance with this 
requirement, the original station license shall 
be available for inspection by any authorized 
Government official at all times while the 
station is being operated and at other times 
upon request made by an authorized repre-
sentative of the Commission, except when 
such license had been filed with application 
for modification or renewal thereof, or has 
been mutilated, lost, or uestroyed, and 
request has been made for a duplicate license 

in accordance with 07.57. 
(b) In addition to the operator license 

availability  requirements of  §97.83,  a 

photocopy of the control operator's amateur 
radio operator license shall be posted at a 
conspicuous place at the control point for 
the RACES station. 

Technical requirements 
§97.185 Frequencies available. 
(al All of the authorized frequencies and 

e-nissions allocated to the Amateur Radio 
Service are also available to the Radio 
Amateur Civil Emergency Service on a 

shared basis. 
lb) In the event of any emergency which 

necessitates the invoking of the President's 
War Emergency Powers under the provisions 
of §606 of the Communications Act of 
1934, as amended, unless modified or other• 
wise directed. RACES stations and amateur 
-adio stations participating in RACES will be 
imited in operation to the following: 

Frequency or Frequency Bands 

kill  Limitations 

18061825  1 
1975-2000  1 
3515-3550  2, 4 
3984-4000 
3997  3 
7097.7103  4 
71017125  2, 4 
7245-7255  2, 4 

14047-14053  4 
1422614230  2, 4 
21047-21053  4 

MHz 

28.55-28.75 
29.45-29.65 
50.35-50.75 
53.30  3 
53.35-53.75 
145.17-145.71 
146.79-147.33 
220-225  5 

lc) Limitations. 
(1) Use of frequencies in the band 

1800-2000 kHz is subject to the priority of 
the Loran system of radionavigation in this 
band and to the geographical, frequency, 

emission, and power limitations contained in 
§97.61 of the rules governing amateur radio 
stations and operators (Subparts A through 

E of this part). 
(2) The availability of the frequency 

bands 3515-3550 kHz, 7103-7125 kHz, 
7245-7247  kHz,  7253-7255  kHz, 
14220.14222 kHz, and 14228-14230 kHz 
for use during periods of actual civil defense 
emergency is limited to the initial 30 days of 
such emergency, unless otherwise ordered by 

the Commission. 
(3) For use in emergency areas when 

required to make initial contact with mil, 
tary units: also, for communications with 

military stations on matters requiring coor-
dination. 

(4) For use by all authorized stations 
only in the continental United States. except 

1  94/94 
2  34/94 

Reception Frequencies 

Reception System 
Inter mediate Frequencies 

Sensitivity 

that  the  bands  7245-7255  kHz  and 

14220-14230 kHz are also available in 
Alaska, Hawaii, Puerto Rico, and the Virgin 

Islands. 
(5) Those stations operating in the 

band 220-225 MHz shall not cause harmful 
interference to the government radiolocation 
service. 
§97.189 Points of communications. 
(a) RACES stations may only be used to 

communicate with: 
(1) Other RACES stations: 
(2) Amateur radio stations certified as 

being registered with a civil defense organiza-

tion, by that organization; 
(3) Stations in the Disaster Communi-

cations Service: 
(4) Stations of the  United States 

Government authorized by the responsible 
agency to exchange communications with 

RACES stations: 
(5) Any other station in any other 

service regulated by the Federal Communica-
tions Commission, whenever such station is 

authorized by the Commission to exchange 
communications with stations in the Radio 
Amateur Civil Emergency Service. 
1b) Amateur  radio stations registered 

with a civil defense organization may only 
be used to communicate with: 

(1) RACES stations licensed to the 
civil defense organization with which the 

amateur radio station is registered, 
(2) Any of the following stations 

upon authorization of the responsible civil 
defense official for the organization in which 
the amateur radio station is registered: 

16 Any RACES station licensed to 
other civil defense organizations: 

(ii) Amateur  radio  stations 
registered with the same or another civil 

defense organization, 

2 METER CRYSTALS IN STOCK 
We can ship C.O.D. first class mail. Orders can be paid by: check, money order, 

Master Charge, or BankAmericard. Orders prepaid are shipped postage paid. Phone 
orders accepted. Crystals are guaranteed for life. Crystals are all $5.00 each (Mass. 
residents add 25d tax per crystal). U.S. Funds Only 

We are authorized distributors for: Icom and Standard Communications Equip-

ment. (2 meter) 
Note: If you do not know type of radio, or if your radio is not listed, give fun-

damental frequency, formula and loading capacitance. 

LIST OF TWO METER CRYSTALS CURRENTLY STOCKED FOR 
RADIOS LISTED BELOW: 

1*. Drake TR-22 
2*. Genave 
3*. lcom/VHF Eng. 
40. Ken/Wilson /Tempo FMH 
5*. Regency HR-2A/HR212/Heathkit HW-202 

6*. Regency HR-2B 
70. S.B.E. 
8*. Standard 146/826 
9*. Standard Horizon 
100. Clegg HT-146 

The first two numbers of the frequency are deleted for the sake of being 
non-repetitive. Example: 146.67 receive would be listed as - 6.67R 

1. 6.01T 9. 6.13T  17. 6.19T 25. 6.31T 33. 6.52T 41. 7.03R 49. 7.15R 57. 7.27R 
2 6.61R 10. 6.73R  18. 6.79R 26. 6.91R 34. 6.52R 42. 7.66T 50. 7.78T 58. 7.90T 
3. 6.04T 11. 6.145T 19. 6.22T 27. 6.34T 35. 6.55T 43. 7.06R 51. 7.18R 59. 7.30R 
4. 6.64R 12. 6.745R 20. 6.82R 28. 6.94R 36. 6.55R 44. 7.69T 52. 7.81T 60. 7.93T 
5. 6.07T 13. 6.16T  21. 6.25T 29. 6.37T 37. 6.94T 45. 7.09R 53. 7.21R 61. 7.33R 
6. 6.67R 14. 6.76R  22. 6.85R 30. 6.97R 38. 7.60T 46. 7.72T 54. 7.84T 62. 7.96T 
7. 6.10T 15. 6.175T 23. 6.28T 31. 6.40T 39. 7.00R 47. 7.12R 55. 7.24R 63. 7.36R 
8. 6.70R 16. 6.775R 24. 6.88R 32. 6.46T 40. 7.63T 48. 7.75T 56. 7.87T 64. 7.99T 

CRYSTALS FOR THE IC 230 SPLITS IN STOCK  13.851111 MHz.  65. 7.39R 

BACK IN 
STOCK! 

13.884444 MHz, 13.917778 MHz S6.50 ea. 

-2 2 A owAirs '-- l  

Special! Only $249.95. Get 8 crystals of your 
choice for only $2.50 more with purchase of 
IC-22A. 

READY TO GO ON: 

3  22/82  5  52/52 
4  28/88 

VHF FM 
RECEIVER: 

22 channels for 144 M Hz band.  144.00 to 148.00 M Hz using 22 

Built-in crystal units for 5 channels.  channels 
Double Superheterodyne  Transistors  23 

1st inter mediate: 10.7 M Hz  FET  3 

2nd inter mediate: 455 kHz  IC   3 
a. Better than 0.4 u v 20db quieting  Diodes  16 

STORE HOURS: M ON-FRI: 9 A.M. - 9 P. M.  SAT: 9 A.M. - 6 P. M. 

Box 469  C C  =cm IKensco Dept. 4676, Quincy M A 02169 
617-471-6427 

Co m munhcationsiNc 
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lin) Stations in the Disaster Corn. 
munications Service; 

(iv) Stations of the United States 
Government authorized by the responsible 

agency to exchange communications with 

RACES stations; 

(v) Any other station in any other 
service regulated by the Federal Communica-

tions Commission, whenever such station is 
authorized by the Commission to exchange 

communications with stations in the Radio 

Amateur Civil Emergency Service. 
§97.191 Permissible communications. 

All communications in the Radio Amateur 

Civil Emergency Service must be specifically 

authorized by the civil defense organization 

for the area served. Stations in this service 

may transmit only civil defense communica-

tions of the following types: 
la/ Communications concerning impend. 

log or actual conditions jeopardizing the 

public  safety, or affecting the national 
defense or security during periods of local, 

regional, or national civil emergencies. 

11) Communications  directly  con, 
...erning the immediate safety of life or 

individuals, the immediate protection of 
property, maintenance of law and order. 

1111pIrage 
WILL NOT BE UNDERSOLD! 

Portable Specials for June 

alleviation of human suffering and need, and 

the combating of armed attack or sabotage; 
121 Communications  directly  con-

cerning the accumulation and dissemination 
of public information or instructions to the 

civilian population essential to the activities 

of the civil defense organization or other 
authorized governmental or relief agencies. 

lb) Communications for training drills 

and tests necessary to ensure the establish-
ment  and  maintenance  of orderly and 

efficient operation of the Radio Amateur 
Civil Emergency Service as ordered by the 

responsible civil defense organization served. 

T WO METER PORTABLES 
RCA TACTECS 

The TACTEC is the latest model portable made by RCA and features extensive 
use of ICs and separate trans mitter and receiver boards for easier servicing. 

Conversion  to  the  two  meter  amateur  band  requires  ordinary  align ment 
procedures. CO MPONE NTS NEE D NOT BE CHANGE D FOR A MATE UR USE. An 
external speaker- mike can be added without modifying the radio. 

TACTECs are made in two basic models: Standard housing which acco m modates 
up  to  two  frequencies  plus  dual  squelch,  and  Options  housing  which  can 
acco m modate up to six frequencies plus dual squelch. 

These radios have recently been re moved fro m co m mercial service. 

A New Nicad Battery is included with each TACTEC radio. 

Frequency range: 150 to 162 mc  Standard Housing TACTEC 
Receiver  sensitivity:  .25  microvolt  for  12 dB  TACTEC portable w/std. squelch    $375.00 

SI NAD  TACTEC portable w/dual squelch   $400.00 
Power output: 2 watts mini mu m (5 watts avail-  Options Housing 

able as option)  TACT EC Portable w/std. squelch    $400.00 
Size with battery: 2.6" x 1.6" x 6"  TACTEC PL•table w/dual squelch   $425.00 

Weight with battery: 18 ounces  Desk top battery charger   $45.00 

Like new . 

450 MC PORT ABLES — RCA Personalfone 450 

These portables are similar to the Motorola HT-200 in size and weight, but use 
modular construction techniques. Conversion to the amateur band requires crystals 
and ordinary align ment techniques. 

Frequency range: 450 to 470 mc 
Po wer output: 1 watt 
Receiver sensitivity: .7 microvolt E IA SIN AD 
Weight with battery: 40 ounces 

Size: 3.2" x 1.8" x 8.8" 
Personalfone 450 with standard squelch    $225.00 
Personalfone 450 with dual squelch   $250.00 
Battery charger    $40.00 

ARE ALL ITE MS 

SOLI D STATE M OBILES 

We were able to acquire a limited quantity of 
RCA SuperFleetf ones. These radios are all tran-
sistorized  and  are  rated  for  50  watts output 
continuous duty. There are no relays or other 
moving parts. 

These units are  in the 42 to 50 mc band 
seg ment and are ideal for use in the six meter 

ha m band. With modifications they can be used 
in other seg ments of the 25 to 50 mc band. 

Model C MF B-50 with accessories (for June only) 
$200.00 Regularly $325.00. 

SUBJECT TO PRI OR SALE. ACT NO W. 

NO CODs. Purchase orders accepted by special arrange ment only. 

Send check or money order to: 

DU PAGE FM Inc. 
P.O. Box 1, Lombard IL 60148 

(312) 627-3540 

TER MS: All ite ms are sold as is, if not as represented return within five days of receipt for exchange 
(,r refund lour option). All ite ms are shipped freight collect. Accessories do not include crystals, reeds, 
relays or antennas. 

1) EI,I I'ER Y ON OR -11101 7 MAY 31. RESERVE YOURS ,10 II 

Such tests and drills may not exceed a total 

time of one hour per week. 

Id ) Brief one way transmissions for the 

testing and adjustment of equipment. 

§97.193 Limitations on the use of RACES 

stations. 

(a) No station in the Radio Amateur 
Civil Emergency Service shall be used to 
transmit or to receive messages for hire, nor 

for communications for material compensa-
tion, direct or indirect, paid or promised. 

lb) All messages which are transmitted in 
connection with drills or tests shall be 
clearly identified as such by use of the words 
"drill" or "test", as appropriate, in the body 

of the messages. 

CONCURRING STATE MENT OF 

COMMISSIONER CHARLOTTE T. 

REID (CHAIRMAN RICHARD E. 

WILEY AND COM MISSIONER 

BENJAMIN L. HOOKS JOIN) 

RE: RACES 

I have concurred with my colleagues in 

this  decision  because  I believe  RACES 

remains a viable means of communications. 

RACES can and has filled a communications 
void in times of emergencies and I feel it 

should be administered and operated pri-
marily by licensed amateurs. However, I do 

feel there will be bona fide emergencies 
where licensed amateurs may not be avail-

able and, in such cases, commercial oper-

ators should be allowed to operate the 
RACES stations until the licensed amateurs 

arrive on the scene. I would have preferred 

an exception to the licensed amateur oper-
ator rule with a restriction that such use 

could be only in time of an extreme emer-
gency, not routine police, fire or ambulance 
activity. 

PUBLIC NOTICE 

WAIVER TO PERMIT AMATEUR 

TV REPEATERS 

March 1, 1976-S 
The Commission. by Chief, Safety and 

Special Radio Services Bureau, has waived 
Section 97.611c) of the Commission's Rules 

for a period of 1 year to permit operation of 
fast-scan amateur television repeater stations 
outside of the sub-bands normally reserved 
for repeater operations in the 450 MHz 

amateur band. 

On January 25, 1974, the Commission 
issued  a six  month Special  Temporary 

Authorization  which  waived  Section 
97.611c) of the Rules governing the Amateur 

Radio Service to permit operation of fast. 

scan television repeater station WR4AAG in 
the 450 MHz band. The station is used to 

retransmit television signals of other amateur 

television stations throughout the Washing-
ton, D.C., area, for the purpose of gathering 

experimental data concerning the feasibility 
of fast-scan television repeater operations at 

450 MHz. The Special Temporary Authority 
waiving  Section  97.61(c)  was  renewed 
several times subsequent to its issuance, with 

the most recent renewal set to expire on 
March 3, 1976. A petition for rulemaking to 

allow  regular  operation of this station, 
RM-2507, was filed on January 16, 1975. 
The Commission now has that petition 
under consideration, as well as several other 

requests of a similar nature. Pending formal 

consideration of these petitions, and pending 

implementation of a formal frequency coor-
dinating mechanism within the Amateur 

Radio Service which would oversee the 

frequency selections of all repeater stations, 
the Commission is waiving Rule Section 

97.61(c) for a period of 1 year to permit 
continued experimentation in this mode of 
operation. Any licensed amateur repeater 
station operating in the 450 MHz band may 
conduct such tests without  prior Com-

mission approval. This waiver is effective 
February  27,  1976.  Authority for  this 

waiver is contained in Section 0.331 of the 
Commission's Rules. 
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S. D. S A L E S C O.  P. 0. BOX 28810 DALLAS, TEXAS 75228 

ALARM CLOCK KIT SIX DIGIT LED 
Thousands of hobbyists have bought and built our original clock kit 
and were completely satisfied. But we have received many requests 
for an alarm clock kit with the same value and quality that you have 
come to expect from S.O. So, here it is! 

THE KIT INCLUDES: 
1 Mostek 50252 Alarm Clock Chip 
6 Hewlett Packard .30 in. common cathode readouts. 
15 NPN Driver Transistors 
1 Etched and Drilled P.C. Board set 
1 Step Down Transformer 
2 Switches for time set 
2 Slide Switches for alarm set and enable 
1 Filter Cap 
4 IN4002 Rectifiers 
1 IN914 Diode 
1 .01 Disc Cap 
15 Resistors 
1 Speaker for alarm 
1 LED lamp for PM indicator. 

Why pay MORE MONEY for our competitor's clock that hes LESS 
DIGITS that are SMALLER in size? 

Please take note that we use only first run parts in our kits and 
include ALL the necessary parts. Not like some of our competitors 
who use retested readouts and chips or who may not even include 
switches in their kits. 

'1 6.5° 
(COMPLETE KIT) 

2102 1K RAM's - 8 FOR $12.95 
New units   We bought a load on a super 
deal, hence this fantastic price. 

Units tested for 50ONS Speed 

INTEL 1702A 2K ERASEABLE PROM'S  $6.95 

We tell it like it is We could have said these were 
factory new, but here is the straight scoop We bought 
a load of new computer gear that contained a quantity 
of 1702A's in sockets. We carefully removed the parts. 
verified their quality, and are offering them on one heck 
of a deal  First  come,  first  served  Satisfaction 
guaranteed 

MV-50 TYPE LED's 
by L/TRONIX 

10 for $1 
,acrory Fume 

3 DIGIT LED ARRAY — 75c 
ii IT 

by LITRONIX 
OL33MMB 3 MAN•3 Sue Readouts In one 
package  These are factory prime  not 
retested retects as said by others 
compare this puce , 75c 3 Or 52 

SALE ON CUT LEAD SEMICONDUCTORS 

Leads were cut for PCB insertion  Still very useable 

1N914/1N4148   100/52 
1N4002 1 Amp 100 PIV   
1N4745A 16V 1W Zener   
EN2222 NPN Transistor    
EN2907 PNP Transistor    
2N3904 NPN Driver Xstr   
2N3392 GE Pre-amp Xstr.   
C103Y SCR 800MA 60V  10/$1 

40/ $1 
20‘/!1 ALL  NEW.  

2„' I":1 UNUSED. 
SOME ARE 
HOUSE 0 

2511 

SLIDE SWITCH ASSORTMENT 
Our test sailer Includes miniature and standard 
sizes single and multi-position units All new. 
first quality. name brand switches Try ore pack-
age and you ii reorder more Spectal — 12 lb, $1 
,Assortmenb 

\ 

60 Hz. Crystal Time Base 
FOR DIGITAL CLOCKS  $5 95 
S. D. SALES EXCLUSIVE! 

The kit you have been waiting for is here NOW,  and at an 
unbelievable price! Thanks to S.D. Sales you can turn that digital 
clock of yours into a superbly accurate, DC operated, time piece. 

KIT FEATURES: 
A. 60 Hz output with accuracy comparable to a digital watch. 

B. Directly interfaces with all MOS clock chips. 

C. Super low power consumption (1.5 Ma typ.) 

D. Uses latest MOS 17 stage divider IC.  01'1 

E. Eliminates forever the problem of AC line glitches. 

F. Perfect for cars, boats, campers, or even for portable 
clocks at ham field days. 

G. Small size, can be used in existing enclosures. 

Kit includes crystal, divider IC, P.C. Board plus all other necessary 
parts and specs. 

DISC CAP ASSORTMENT 
PC leads At least 10 different 
values Includes 001. 01  05, 
plus other standard values 

60 FOR S1 

UPRIGHT ELECTROLYTIC CAPS 
47 mfd 35 V-1 0I51 68 mfd 25V-8/$1 
Brand new by Sprague. PC leads, 

RESISTOR ASSORTMENT 
1/4 W 5% and 10%. PC leads. 
A good mix of values. 200/$2 

1000 MFD FILTER CAPS 
Rated 35 VVVOC Upright style with PC leads 
Most popular value for hobbyists Compare at up 
to St 19 own from franchise type eiectroniC parts 
stores S D Specie/4 lot $1 

FAIRCHILD BIG LED READOUTS 
A big 50 inch (day to reel] Character Now wolflike in ether common anode 
or common cathode Take your pick Super low current drain, only 5 MA per 
segment typical 

YOUR 
FND  - 510  Common Anode  CHOICE 
FNID  - 503  Common Cathode  St 50 ea  6 for $7 50 

DUAL 741C 155581 OP AMPS 
Mini dip New house numbered units 

by RAYTHEON 
4 FOR $1 

FET'S BY TEXAS INSTRUMENTS — SPECIAL 5 for $1 
115.75 but with an internal house number TO-92 plastic case N Channel, 
Junction type PET   

We do not sell junk Money back 

guarantee on every item No C 0 
Texas Res add 5% tax  Postage 
rates went up 30% , Please add 5% 
of your total order to help cover 
shipping 

S. D. SALES CO. 
P 0 BOX 28810 

DALLAS, TEXAS 75228 
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lip r b y7 p4  

/ PI for an Economy Price? 
THAT'S RIGHT! 

introducing the ECONO-LINE 

IModel Input Output Typica l  Frequency  Price I 

U 702 5-20W 50-90W 10 in/70out 143-149 MHz $139.00 
I 702B 1-4W  60-80W 1 in/70 out 143-149 MHz $169.00 I 

I Now get TPL COMMUNICATIONS quality and 
reliability at an economy price. The new Econo-

I Line gives you everything that you've come to 
▪ expect from TPL at a real cost reduc tion.  The 
O latest mechanical and electronic construction 
I techniques combine to make the Econo-Line 

your best amplifier value.  Unique broad-band Icircuitry  requires no tuning throughout the 
entire 2-Meter band and adjacent MARS chan-

I nels. See these great new additions to the TPL 
• COMMUNICATIONS product line at your favorite 
▪ amateur radio dealer. 

IFor prices and specifications please write for our 
Amateur Products Summary. 

FCC type accepted power amp/ifiers also 
ovoilablo. Ploos• call or write for a copy 
of TPL's Commercia/ Products Summary. 

COMMUNICATIONS INC. 

I Canada: A.C. Sommonds & Sons Ltd., 285 Yorkland  Wollowdale, Ontario M2J1S8 

1324 W. 135TH ST., GARDENA, CA 90247 1213) 538-9814  , 
Export: EMEC Inc, 2350 South 30th Ave , Hallandale, Fla, 33009 

OM III MI =I I= UM NM MB MI = MOM = MI MN 

ANTENNA SUPERMARKET  PO Box 338, Dept.A, Chambersburg PA 17201 

DIPOLES AND WIRE ANTENNAS, complete with 100' Mil. Spec. Coax, Balun, Con-
nector, 100' Rope, Copper Ant. Wire, Insulators: 

80/40/15 parallel dipole   $36.95 
40/20/15 parallel dipole   $30.95 
80/40 trap dipole   $41.95 
40/20 trap dipole   $36.95 

160 short, 130' length   $36.95 
80 short, 63' length   $31.95 
40 short, 33' length   $28.95 
Single band models from   $24.95 

VERTICALS — complete with Universal Mounting Base, Folds to 5 for 
port. Hvy. Duty Aluminum Tubing. 

20/15 trap, 13' hgt.   $29.95  160 compact 23' hgt.  $44.95 
40/20/15 trap 22' hgt.  44.95  80 compact 20' hgt.   39.95 
80/40/20 trap 30' hgt. ...  69.95 40 compact 15' hgt.   34.95 
80/40/15 trap 20' hgt. ...  59.95 20/15/10 full size vertical  29.95 
10 meter coy, for above add 9.95   

Na m  TO ORDER — Include SI 95 shipping ($2.95 West Coast) 
  •  24 hour ship ment. 30 day guarantee 
= M N  For into: SASE or 1st Class Sta mp. 

Easy Trans. 

NE W 
Apartment/Portable 
apt. roof or patio, 
camper, trailer, mo-
tor home. All bands 
80-10, folds to 5' easi• 
ly. 13' height. 
80 40 20 15 10  549.95 

6-METER REPEATERS 

Its soy— 

with our compact and cute 6-meter cavity filters 
featuring heavy copper construction, perienent 
stability and easy implementation. Factory built 
and ready to hook-up. Call or wri te for deta ils. 

Varden Electronics Company 
Boa 791. Jackson. Michigan 49204 01517)757.2299 

ECONOMY KITS 
VIDEO DISPLAY SYST.-(TVT-II) 
W/2K MEMORY  $114.75 
SCREEN READ. PLUGS INTO 
VIDEO DISPLAY   $ 11.65 
MANUAL CURSOR. PLUGS INTO 
VIDEO DISPLAY   $ 9.50 
CASSETTE INTERFACE. DUAL 
RECORDER, PULSE 
MODULATION  $ 28.50 
POCKET  DATA  TERMINAL. 
16-TONE GENERATOR ..$ 39.75 
CLOCK-CALENDAR.  6-DIGIT, 
CT7001 BASED (W/PWR. 
SUPPLY)  $ 38.75 

BOA RDS  AVAILABLE  SEPAR-
ATELY FOR ALL KITS (DOUBLE 
SIDED, PLATED THR U) 

PWR. SUPPLIES & CASES NOT 
INCLUDED  IN  ABOVE  KITS 
EXCEPT AS NOTED 

AVAILABLE SOON: 454 DIGIT DVM. 
FREE  CATALOG  OF  OTHER 
MERCHANDISE 

ELECTRONIC DISCOUNT 
sates   
138 N. 81 STREET 
MESA AZ 85207 

MILITARY 
SURPLUS WANTED 
Space buys more and pays more. High-
est prices ever on U.S.  Military sur-
plus, especially on Collins equipment 
or parts. We pay freight. Call collect 
now for our high offer. 201 440-8787. 

SPACE ELECTRONICS CO. 
div of Military Electronics Corp. 

35 Ruta Court, S. Hackensack, N.J. 07606 

ARRL 
NORFOLK SCOPE CULTURAL & CONVENTION CENTER 

ADV. TICKETS Q. 50 
TIDEWATER RAD 10 CONVENTIONS, I NC. BOX 9371 
NORFOLK, VIRGINIA 23505 

ROANOKE DIVISION CONVENTION /HAWES' 
JULY 31 AUG. 1 "SCOPE; NORFOLK, VIRGINIA 
- FAMILY VACATION AREA 
..BANOUET 
m..YL-XYL PROGRAMS 
, INDOOR, AIR COND. FLEA MARKET 

ARRL, FCC, MARS, VHF 
AND OTHER PROGRAMS HOLIDAY INN. 

CALL FREE 800-238-5400 

1 50 
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XCITON 
LITRONIX 
MONSANTO 

CONSUMER ELECTRONICS 
DIGITAL WATCH 

ES4-YS 
3 MICRON GOLD 
PLATE BEZEL 

S29.95 
NOT A KIT 

DIGITAL ALARM CLOCK 

NOT A KIT $19.95 

741500 
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741503  •  • 
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741.528  49  741.5707 
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ZENERS--DIODES-RECTIFIERS 
' XPE  VOLTS  35  0911 3  TYPE  11011  W 

•. IA  33  I  M005' 600 05  IAMP 
5"514 5  114006* 8170 05  7 AMP 
71,752  56  4 144007* 1000 Pt5  I AMP 
111753  62  400r77  4 1 00  113600  51  2008 
19754  68  00m  4 1 00  1441-10  '5  700/ 
I 149001 15  40001  4 1 CO  04154  15  705 
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1145236 7 5  50078  26  144718 8 2 
115156  25  44)rn  61 95  114742  72 
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EEI G 14-4- J R 
FREE mobile antenna of your choice 
with EBC JR thru April 30, 1976. 

HEY! This is like two transceivers in one! Fully synthesized covering 143.5 to 148.5 MHz 
in 5 kHz increments. Standard 600 kHz offsets up or down automatically. Reverse simplex 
and frequency split allow totally independent receive and xmit frequencies, and a priority 
channel guard that switches you back to it as soon as a signal is detected. 

• Sensitivity — .35uV for 12 dB sinad, .30uV for 20 dB quieting 
• 20 Watts output 
• lntermodulation, spurious and image 60 dB minimum 
• 10 pole xtal filter 
• Frequency stability .001% 
• S-meter speaker built-in 
• Independent selectable priority channel 

$599.00 

n owt, slhirsiairs a CO A I 1-11f • 

Also: Antenna Specialist - Regency — HyGain and Ten TEC Products. 

master therge BAN 04.1 M M VAIII"BilEINE11 
68 N YORK RD., WILLOW GROVE PA 19090 
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6 Digit LED Clock Kit - 12/24 hr. 
$ 0 5 0 IN QUANTITIES 

OF 1 TO 5  $ 8  5 !). 

KIT INCLUDES 
• INSTRUCTIONS 
*QUALITY COMPONENTS 
▪ MONEY BACK GUARANTEE 
• 50 or 60 Hz OPERATION 
1.12 or 24 HR OPERATION 

IN QUANTITIES 

OF 6 OR MORE 

6 - LED Readouts (FND-70 .25 in. Red, corn. cathode) 
1 - M M5314 Clock Chip (24 pin) 
13 - Transistors 
3 - Switches 
3 - Capacitors 
5 - Diodes 
9 - Resistors 
24 - Molex pins for IC socket 

ORDER KIT  1150 
AN INCREDIBLE VALUE! 

"Kit #850 will furnish a complete set of clock components as listed. The only additional 
items required are a 7-11 VAC transformer, a circuit board and a cabinet, if desired." 

Printed Circuit Board for kit 44850 or #850-4 (etched & drilled fiberglass) 
Standard Transfor mer 115 VAC/8 VAC 
Molded Plug Transfor mer 115 VAC/10 VAC (with cord)  250 
Plexiglas Cabinet II red chassis, white case (see below)  595 

KIT 450-4 same as #850 except larger .4" LEDs  12.50 

  $2.95 
1  50 

7-SEC LED 
Common Anode 

MAN-64 AL  RED 
MAN-5  GREEN 
MAN-8  YELLO W 
MAN 7  RED 
DL 707  RED 
DL-747  RED 
FND-510  RED 

Com mon Cathode 
HP5082 7702  RED 
FND 70  RED 
FND 71  ±1 
FND-503  RED 
DL-750  RED 
DL-704  RED 
DL-33M MB  RED 
FND 357  RED 

$1.25 ea 
.95 
.95 
.95 
.95 

.63"  1.95 
1.55 

1.25 
.25"  .50 
.25"  .50 

1.55 
.63"  3.25 

1.25 
.3 x .1"  .49 

1.25 

JUMBO RED LED's 
12/$1.00  100 for $7.50 

Will free IC digital clock from ac timebase and 
60 Hz Xtal Timebase Kit  allow 12 VDC operation. Use in car, van, boat. 
Power:  5-16VDC/2.5 mA @ 12 VDC.  ca mper, etc.  6/28.95, 5.95 each. 
Size:  PC  board  approx  1"x1 %". 
Accuracy: ±2 ppm (adjustable)  (4.95 when purchased with any clock kit.) 

This is a co mplete - single IC kit with info for easy hookup to most IC clocks. 

Jumbo Digit Conversion Kit - for LED clocks. Kit provides a multiplex display board and 
six .5" LED digits (F ND-503 or F ND-507) LEDs require only 5 mA/seg and can be driven 
by most any LED clock circuit. Data for displays and hookup included. (Connections 
from this board will line up point to point with kit #850 PC board) Specify common 
anode or cathode displays  $9.95 

Bi-Polar LED's Lights Red One Polarity Green 
Rev. $1.25 

25 AMP FULL WAVE BRIDGE 100 PIV 
$1.95 ea. 1N4148  25/51.00 

1N914  25/51.00 
3/$5.00  1 N4007  12/$1.00 

Jumbo Digit Clock Kit Complete - Kit features six .5" red digits. All components, PC 
boards, plug transformer, line cord, etc. Uses mm5314 IC, 50/60 Hz op., 12 or 24 hr. (will 
fit cab. I) Kit #5314-5 complete less case   $19.95 

6 Digit LED Clock-Calendar-Alarm Kit 
• 12/24 HR TIME • JUMBO DIGITS (MAN-64) • 28-30-31 DAY 
CALENDAR • AC FAILURE/BATTERY BACK-UP • 24 HR ALARM - 

10 MIN. SNOOZE • ALTERNATES TIME (8 SEC) AND DATE (2 SEC) 
OR DISPLAYS TIME ONLY AND DATE ON DEMAND • THIS KIT 
USES THE FANTASTIC CT-7001 CHIP. FOR THE PERSON THAT 
WANTS A SUPER CLOCK KIT (TOO MANY FEATURES TO LIST)! 

COMPLETE KIT, including 
Line Cord,  ORDER KIT Power  ,  ,  . 50/60 Hz GP  Supply,  G a r  -tt 7001B 

Drilled PC Boards, etc. 
(CASE NOT INCLUDED) 

Kit =7001 C same as =7001 B but has different LEDs. Uses 4 DL 747 63"  s4  2.95 digits & 2 MAN-7 .3" digits for seconds. Complete kit, less case. 

Form Inexpensive 
Sockets 

MOLEX  
ec c 

PINS 

100 for 95d/1000 for $7.50 

Motorola 2N2501 High Speed Switch Silicon 
NPN 350 MHz hFE 50 
8/$1.00  100/$9.00  1000/$55.00 

2N2554 PNP Power Amplifier 
Stud Mount Case  2 for $1.00 
80V. 3A. 

Burroughs Panaplex II Display 
11 Digit .25" char, gas discharge 
$2.95 each  2/55.00 

Mini Slide Switch SPDT   6/$1.00 
Reg Slide Switch DPDT   8/$1.00 
Push-button Switch N.0   7/$2.00 
Rocker Switch SPDT   6/$1.00 

Spectrol 10K Pot 
3/8"x3/8"x1/4" high  2 for $1.00 

CABINET I  GREAT FOR CLOCK & 
/  CLOCK CALENDAR KITS 

3" HIGH White Plexiglas Case 
6%" WI DE f  , Specify RED or GRAY 
5'4" DEEP  - Plexiglas Chassis 

Chassis Serves As Bezel To Increase Contrast 
of  Digital Displays. Use Gray With Any 
Color - Red With Red Displays Only (Red 
LED's with Red Chassis Brightest)•••o•• .ao ea. 

CABINET II GREAT FOR 
2'4" HIGH  J  SMALLER 
4'4" WIDE  CLOCK KITS 
5'4" DEEP NEW! 
(Ideal for Kit #850 above.) 
All Plexiglas Red Chassis, White Case. 
Red Chassis Serves As Bezel To Increase 
Contrast of LED Displays.  $5.95 ea. 

CMOS Micropower PLL 
RCA CD4046 AE   $1.50 5/$5. 

DTL 932 & 937 IC's 
6 of each for $1.00 

TTL Compatable Reed Relay 
(MS cycle time  $1.50 
15 mA coil SPST N.O. 

Opto Isolator 
By Monsanto 

House # 
2 for $1.00 

PLEXIGLAS FOR DIGITAL BEZELS 
Gray or Red Filter 
3" x 6" x 1/8" Approx. Size 

4 for $3.00 

95d ea 

XTAL TIME BASE KIT for Clock-
Calendar-Alarm Kit 
(115 VAC or 12 VDC operation) 
Uses 100.800 KHz xtal. For =7001 Kits only. 

$9.95 

25k or 4.7k PC Trimmers 
6 for $1.00 

LM-309K 5V. Reg   $1.25 
555 Timer  2 for 1.00 
565 PLL  95 

Telex Headset $2.95 
For one ear Imp. 2k1-2 

FACTORY PRIME .3" RED 7-SEG. LED 
MAN-7 

.95 ea., 10/$8.50, 100/579 
In Sealed Factory Pkg. 

COM MON ANODE 14 PIN DIP 

Rectifier Diode 3A 50V. 
IN5400  10 for $1.00 

Transistors 5 for $1.00 

2N404A  PNP 
2N1991 
2N2222A 
2N2369 
2N3394 
2N3704 
2N4249 
2N4437 

PNP 
NPN 
NPN 
NPN 
NPN 
PNP 
NPN 

OPTORECTRON ICS. it. 
BOX 219 • HOLLYWOOD, FLA. 33022 • (305) 921-2056 

TO-5 
TO-5 
TO-18 
TO-92 
TO-92 
TO-92 
TO-92 
TO-92 

master charge 

BANKAMERiCARO 

BankAmericard, Mastercharge or C.O.D. order accepted by phone day or evening. 
We Pay All Shipping in Continental U.S.A. Orders under $15 add $1 handling. Fla. res. add 4%. 

Look for our booth at Dayton Hamvention April 23-25 and Atlanta Ham festival June 11-13 
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HAVE I GOT A 
NUMBER FOR YOU! 

toll free 
800-325-3636 

call 
HAM RADIO CENTER 

ST. LOUIS 
FOR NEW AND USED 

AMATEUR RADIO EQUIPMENT 
We Trade on New or Used 

Charge it on Master-Charge or BankAmericard 

THE HAM-KEY 
HK-1  Now 4 Models 

MODEL HK-1 $29.95 DELIVERED 
'DUAL LEVER SQUEEZE PADDLE 
• FOR  USE  WITH  ALL  ELECTRONIC 
KEYERS 
'HEAVY BASE WITH NON SLIP RUBBER 
FEET 
'PADDLES REVERSIBLE FOR WIDE OR 
CLOSE FINGER SPACING 

HK-2 

MODEL HK-2 $19.95 DELIVERED 
•SAME AS HK-1, BUT LESS BASE FOR 
THOSE WHO WISH TO INCORPORATE IN 
THEIR OWN KEYER 

iti t o•„; 
HK-3 

MODEL HK-3 $16.95 DELIVERED 
•DE LUXE STRAIGHT KEY 
'VELVET SMOOTH ACTION 
'HEAVY BASE WITH NON SLIP RUBBER 
FEET 

•NO NEED TO ATTACH TO DESK 

HK-4 

MODEL HK-4 $44.95 DELIVERED 

"COMBINATION  DUAL  LEVER  PADDLE 
AND STRAIGHT KEY ON SAME BASE 
*STRAIGHT KEY MAY BE USED CONVEN-
TIONALLY  OR  AS  A  SWITCH  TO 
TRIGGER A MEMORY 

*ALL KEYS ARE COMPLETELY ADJUSTABLE 
*ALL PLASTIC PARTS HI IMPACT STYRENE 
*ALL HAVE COLOR CODED BINDING POSTS 

HAM RADIO CENTER INC. 
8342 Olive BL. 

P.O. Box 28271 

St. Louis, MO 63132 

1b4 



MC14412 UNIVERSAL MODEM CHIP 

MC14412 contains a complete FSK modulator and de-mod-
ulator compatible with foreign and USA communications. 
(0-600 BPS) 
FEATURES. 

On chip crystal oscillator 
.Echo suppressor disable tone generator 
.Originate and answer modes 
.Simplex, half-duplex, and full duplex operation 
.On chip sine wave 
.Modem self test mode 
.Selectable data rates. 0-200 

0-300 
0-600 

.Single supply 
VDD=-4.75 to I5VDC - FL suffix 
VDD=4.75 to 6 VDC - VL suffix 

TYPICAL APPLICATIONS-
.Stand alone - low speed modems 
.Built - in low speed moderns 
.Remote terminals, accoustic couplers 

MC14412FL   $28.99 
MC14412VL   $21.74 

6 pages of data   

Crystal for the above  $4.95 

M . 

.60 

o 

To 

Toi mskono 

No ro w 

OV000lu m . 

MC14411 BIT RATE GENERATOR. 
Single chip for generating selectable frequencies for equip-
ment in data communications such as TTY, printers, CRT s 
or microprocessors.  Generates 14 different standard  bit 
rates which are multiplied under external control to  IX, 
8X, 16X or 64X initial value.  Operates from single .5 
volt supply.  MC144Il   $11.98 
4 pages of data   .40 
Crystal for the above   $4.95 
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IM6100 CPU.  Intersils' 12 bit CMOS CPU chip is the 
microprocessor which recognizes the famous PDP8/E instruc-
tion set.  Single power supply, 4-7V  400uA. 

IM6100  with full data packet  $56.50 

TELETYPE CODE CONVERSION CHIP 
MM5220BL converts 5 level Boudot into 8 level ASCII. use 
this chip to make your old TTY talk to your new computer. 
MM5220BL   $18.00 

Specs for the above   .30 

MOS TIME BASE KIT.  73 SPECIAL 

Only I" X 1.5".  Input 5 to 15 VDC, output is 60HZ 
square wave for portable or mobile clocks. PC board is 

drilled!  MTBK-60HZ   $5.88, 2110 !!! 

78H05 Voltage regulator.  Fairchild 5V, 5A, TO-3  reg-
ulator.  Take core of those heavy current requirments with-
out separate regulator/pass transistor combinations. Use it 
with the some ease of instalation as the 309KIsame  pin 
arrangement.;  with specs   $11.25 

LM3I7 Voltage Regulator.  1.5A, 3 terminal adjustable 
regulator in TO-3 case.  Adjusts from -1.2V to .37V. 
Complete overload protection.  .1%  load regulation, 
.01 %/V line regulation.  No need to stock assorted reg-
ulators - just stock resistors  $4.99 

Specs for the above   .70 

DATA BOOKS  aCtO. SEMICONDUCTOR OR 
  53.95 

LINEAR  Covers amplifiers, pre-amps,  op-amps,   $3.95 
LINEAR APPLICATIONS Dozens of application notes and 
technical briefs covering the use of op-amps, regulators, 
phase locked loops and audio amps   $3.25 
CMOS  Gates, Flip Flops, registers, functional blocks $3 
VOLTAGE REGULATORS. A must for anyone making a 
power supply. Complete theory including transformers, 
filters, heat sinks, regulators, etc   $3.00 
MEMORY  Information on MOS and Bipolar memories, 
RAMS, ROMS, PROMS and decoders'encoders..   S3.95 
INTERFACE  Covers peripheral drivers, level translators, 
line driver/receivers, memory and clock drivers, sense amps 
display driver and opto-couplers   $3.95 
(Outside U.S., add postage for 1.51bs1 

DATA BOOKS FROM FAIRCHILD. 
uA Linear.  776 pages of data and applications for Fair-
child linear ICS.  Great value   $4.25 
MOS/CMOS'nMOS/pM0S/CCD.  Data and applications on 
MOS and charge coupled devices including preliminary data 
on new and future offerings.  Want to know about I6K 
charge coupled line addressable memories ,  $3.95 

5aYG 
UP A TREE  CAUSE  YOU CAN'T FIND THOSE 
NEW DEVICES YOU'VE BEEN READING ABOUT? 
 TRY  TRI-TEKII I   

IM6508 CPE CMOS RAM 
1K X I Bit in 16 pin DIP offers micro watt operation for 
on-card battery back up operation.  This keeps contents 
of memory from disappearing on power down.  On-chip 
address registers improve system performance and reduce 
package count.  IM6508CPE  $7.75 

IM6518 CPN CMOS RAM. 
IK X 1 Bit like the 6508 except two additional chip sel-
ect pins have been added for reduced interconnects on 
larger memory layouts.  18 pin DIP package. 
IM6518CPN   $7.75 

6 pages of data for above   .90 

ICM7205 IPG CMOS STOPWATCH CHIP 
24 pin DIP package has on-chip oscillator and 6 digit 
direct drive capability.  All you odd is crystal, trimmer, 
battery, switches and LEDs.  Has START/STOP, TAYLOR 
or SPLIT modes.  59 min, 59.99 sec range.  Low battery 
indicator.  ICM7205 IPG   $19.95 

6 pages of data   .90 

PRECISION 10 TURN POTENTIOMETER 
Spectral model 502.  Resistance is 10K Z 3%. Linearity 
is l! .25%.  1'4" bushing mount. 1/8" shaft diameter. 
Body die is .85".  TTP-SIOK   $4.50 

NSL4944 LED.  Current regulated, universal diffused-lens 
red LED lamp.  A GcsAsP solid-state high intensity  LED 

encapsulated in a plastic package containing a current reg-
ulating IC that provides constant intensity over a wide volt-

age range. 2 to 18V, AC or DC.  Use for indicator lamps, 
optical coupling, battery charging circuits, logic probes, 
almost any place you need a lamp.  Long life, wide angle. 
No series resistor needed.  Typical 13mA forward current. 
N514944  with panel mounting clip   89( 

D-A CONVERTER BY ZELTEX 
8 bit precision hybrid circuit for use in controllers, timers, 
volt meters, etc.  Molded plastic package with P.C. pins. 

Super buy on this better than usual subsystem. ZELTEX 
model ZD430.  DAC-430  $4.95 

NEW BOOK  "An Introduction to Microcomputers" 
This is the book which Fairchild Semiconductor Company 
called "  the best darned introduction to the industry 
to date."  Covers everything from basic concepts to a re-
view of real microcomputers. IMC-001  $8.00 

ti-tek, inc. 
6522 noRth 43PO avenue. 

Qlen)3le. aRizOna 85301 

phone. 602 - 031 -6949 

We pay shipping on orders over $10 US/$15 foreign. Under minimum, 
add SI.  Please add insurance.  Master Charge and Bank America 
cords welcome, ($20 minimum).  Telephone orders may be placed 
IIAM to 5PM daily, Monday thru Fri.  Call 602-931-4528.  Check 
reader service card or send stamp for our latest flyers packed with 
new and surplus electronic components. 
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@BILL GODBOUT ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, CA 94614 

00® 
FOR SALE: 

We added more capacity to our 
warehouse.  Look at these: 
TANTALUM CAPACITORS 
2.2 uF @ 20V  4/$1.00 
2.7 uF @ 20V  4/$1.00 
3.3 uF @ 15V  4/$1.00 
4.7 uf @ 10V  4/$1.00 
22 uF @ by  3/$1.00 
33 uF @ 10V  3/$1.00 
39 uF @ 10V  3/$1.00 
47 uF @ 6V  3/$1.00 

ELECTROLYTIC CAPACITORS 
10 uF, 250V, axial  3/$1.00 
12 uF, 250V, axial  3/$1.00 
100 uF, 10V, axial  5/$1.00 
100 uF, 35V, PC mount . . .  4 / $1.00 
100 uF, 50V, PC mount . . .  4/$1.00 
220 uF, 25V, PC mount . . .  4/$1.00 
250 uF, 25V, axial  4/$1.00 
2000 uF, 30V, PC mount . .  1/ $0.95 
4000 uF, 20V, MalloryPFP 1/$0.95 
10000 uF, 10V, axial  1/$1.25 

M AR CAPACITORS 
Cut and formed for PC inser-
tion.  High-Q and STABLE. 
.0033uF, 50V  10/$1.00 
.005 uF, 25V  10/$1.00 
.0068 uF, 50V  10/$1.00 
.01 a, 50V  10/$1.00 
.02 uF, 50V  10/$1.00 
.033 uF, 50V  10/$1.00 
.047 uF, 50V  10/$1.00 
.068 uF, 50V  10/$1.00 
.1 uF, 50V  10/$1.00 
.22 uF, 50V  10/$1.00 
1.0 uF, 200V, 10%  3/$1.00 
5.0 uF, 100V, 10%  2/$1.50 
10 uF, 100V, 10%  1/$1.50 

DISC CERAMIC CAPACITORS 
Small, low voltage types.  Some 
may have leads cut and formed 
for PC insertion. 
10 pF  10/$0.45 
220 pF  10/$0.45 
.001 uF  10/$0.50 
.005 uF  10/$0.50 
.01 uF  10/$0.50 
.02 uF  10/$0.75 
.05 uF  10/$1.00 
1 uF  10/$1.25 

POLYSTYRENE CAPACITORS 
Cut and formed for PC inser-
tion. ACCURATE: 5% or better. 
100 pF  10/$1.00 
150 pF  10/$1.00 
180 pF  10/$1.00 
220 pF  10/$1.00 
270 pF  10/$1.00 
390 pF  10/$1.00 
470 pF  10/$1.00 
560 pF  10/$1.00 
680 pF  10/$1.00 
820 pF  10/$1.00 
910 pF  10/$1.00 
1000 pF  10/$1.00 
1200 pF  10/$1.00 
1500 pF  10/$1.00 
1800 pF  10/$1.00 
2000 pF  10/$1.00 
2200 pF  10/$1.00 
3300 pF  10/$1.00 
3900 pF  10/$1.00 

*  *  *  *  * 

WIRE WRAP SOCKETS 
3 level, gold plated: use with 
our Hobbywrap tool, other wire 
wrap tools, or Wire Pencil. 
14 pin  10/$3.70 
16 pin  10/$3.85 
18 pin  1/$0.75 
24 pin  1/$1.00 
28 pin  1/$1.25 
36 pin  1/$1.35 
40 pin  1/$1.75 

RESISTORS  100 of any ONE val-
ue $1.70; 1000 of any ONE val-
ue $15.30.  Values available: 

1.0  39  1.5K 
1.2  47  1.8K 
1.5  56  2.2K 
1.8  68  2.7K 
2.2  82  3.3K 
2.7  100  3.9K 
3.3  120  4.7K 
3.9  150  5.6K 
4.7  180  6.8K 
5.6  220  8.2K 
6.8  270  10K 
8.2  330  12K 
10  390  15K 
12  470  18K 
15  560  22K 
18  680  27K 
22  820  33K 
27  1.0K  39K 
33  1.2K  47K 

56K 
68K 
82K 
100K 
120K 
150K 
180K 
220K 
270K 
330K 
390K 
470K 
560K 
680K 
820K 
1.0M 
1.2M 
1.5M 
1.8M 

*  *  *  *  * 

INDUCTORS 
Ceramic,PCmount types. All 
values in microhenries: 
1.0 uH  10/$1.00 
1.2 uH 
2.0 uH 
2.7 uH 
2.8 uH 
6.8 uH 
8.2 uH 
12 uH 
18 tiN 
22 uH 
24 uH 
27 Wi 
30 uN  10/$1.00 
33 uH  10/$1.00 
43 uff  10/$1.00 
47 uH  10/$1.00 
68 uH  10/$1.00 
82 uH  10/$1.00 
120 uH  10/$1.00 

*  *  *  *  * 

SELECTED SEMICONDUCTORS 
We stock too many  different 
parts to list here---our flyer 
tells all, though. 
UNBARS 
311 minidip comparator.. $1.00 
316 hi Z in op amp  $2.50 
318 FAST op amp  $1.00 
339 quad comparator  $1.50 
340/5T plastic 5V kA reg $1.75 
(also 6, 8,12, 15, 18, 24V) $1.75 
340/5K metal 5V IA  $1.25 
340/8K metal 8V lA  $1.75 
340/12K metal 12V LA  $1.95 
340/15K metal 15V lA  $1.85 
340/18K metal 18V LA  $1.75 
373 AM/FM/SSB IF/detect.  $1.95 
380M minidip2Wpower amp $0.95 
540 audio power driver  $1.95 
565 phase locked loop  $1.00 
567 tone decoder PLL  $2.50 
725 instrumentation amp $2.00 
1556M premium op amp  $1.00 
8038 VCO sine/sq/tri  $4.50 
LOW POWER SCHOTTKY 
741S00 Quad 2 in NAND  $0.40 
74LSO4 Hex inverter  $0.45 
74LSO8 Quad 2 in AND  $0.40 
74LSIO Triple 3 in NAND $0.40 
74LS20 Dual 4 in NAND  $0.40 
74LS42 BCD to dec decode $1.25 
74LS138 1 of 8 decode... $1.40 
741S168 Dec U/D cntr  $1.50 
741S169 Binary U/D cntr $1.50 
741.S175 Quad latch   $1.38 

COMPUTER ORIENTED KITS 
ALL OUR COMPUTER KITS INCLUDE 
INSTRUCTIONS,  DOUBLE SIDED PC 
BOARD,  QUALITY PARTS  AND WE 
STAND BEHIND THEM. 
"EGONORAM"  $89.95 
4Kx 8 RAM board, with buffers, 
onboard regulation, low power, 
high speed, ALTAIR compatible. 
"ECONOROM"  $159.95 
4K x 8 EROM board for storing 
software. Buffers, regulation, 
expandable, ALTAIR compatible. 
"8080 SOFTWARE BOARD". $159.95 
Same as our ECONOROM, but with 
editor/ assembler/monitor rou-
tines pre-programmed. 
"4K x 8 NAKED RAM"  $79.95 
No buffers or regulation, just 
cost-effective memory.  Compa-
tible with JOLT systems. 
"CPU POWER SUPPLY KIT". $44.95 
Designed to give power to your 
processor.  Compatible  (same 
size card etc.) with JOLT sys-
tems.  +5V @ 5A, crowbar over-
voltage protection, +12V @ kA, 
-12V @ kA,  plus negative bias 
supply.  Everything except the 
line cord included. 

*  *  *  *  * 

MICROPROCESSORS & CHIP SETS 
8008 8 bit CPU  $17.50 
8080 Powerful 8 bit CPU $29.95 
PACE 16 bit CPU  $125.00 
8008 CHIP SET: 1-8008, 8-21028 
 $32.50 
8080 CHIP SET: 1-8080, 8-2102s 
1-5204 EROM  $59.95 
PACE CHIP SET #1: PACE IC plus 
all support ICs  $125.00 
PACE CHIP SET #2: PACE IC plus 
support ICs, 32-2102, 4-5204, 
and PACE data packet.. $195.00 

 10/$1.00  to.. 
  10/$1.00  'N  512.0 
  10/$1.00  4\ 

 10/$1.00 
  10/$1.00  -I,  0 1 1 1  

 10/$1.00 

 10/$1.00  (:)  St- k ‘ 
 10/$1.00 

 10/$1.00  4 411‘ 

 10/$1.00 L, 
 10/$1.00 -*1-.) 

MEMORY INTEGRATED CIRCUITS 
1702A 2K EROM  $9.95 
2102 static RAM, 750 ns $1.95 
2112 4 x 256 RAM  $2.95 
2501 256x 1 static RAN.. $1.00 
5202 2K EROM  $9.95 
5203 2K EROM  $9.95 
5204 4K EROM  $17.50 
5600 8x 32 PROM  $2.50 
5610 Open col outputs... $2.95 
7489 64 bit scratch pad. $2.23 
93410 bipolar 256 bit RAM $2.00 

*  *  *  *  * 

EROM PROGRAMMING SERVICES 
We can program your 5203, 5204, 
or other ROM ICs for $7.50 per 
piece or $35 for 10 pieces. 
Call our 24 hr hot line to re-
quest hexadecimal coding form. 

*  *  *  *  * 

REGULATED POWER SUPPLY KITS 
5V, lA  $9.95 
Stable, short proof. Add 2 lbs 
shipping. 

HALF AMP SUPPLY KITS  $7.95 
Short proof.  Specify 5, 6, 8, 
or 12V.  Add 2 lbs shipping. 
1-15V SUPPLY  $9.95 
150 ma per side. Dual tracking 
regulator. Add 2 lbs shipping. 
EXPERIMENTER'S SUPPLY.. $10.95 
Provides dual tracking, vari-
able,  regulated voltages from 
+kV to over 1.18V.  Add 2 lbs 
shipping. 

12V, 8A SUPPLY KIT  $22.50 
New and improved. Current lim-
its at 13 Amps; also .05V regu-
lation or better;  adjustable 
output 11-14V; RF proof: short 
circuit protected; more.  Add 
shipping for 7 lbs. 

VECTOR! 
Universal Prototype 
Board $19.95 +1 lb shp 

Here is an uncommitted circuit board 
that plugs right into your 8800.  Has Vcc 

gnd lines already in, provisions for 3 regulators, 
and 1 heat sink included also. VECTOR is known for 
high quality products---this board is no exception. 

VECTOR WIRING PENCIL  $9.50 
As reviewed in Radio-Electron-
ics, Popular Electronics, etc. 
Eliminates cutting and strip-
ping;  makes  interconnections 
between parts in 1/3 the time. 
Comeswithtool, installed wire 
bobbin, extra wire bobbin, and 
instructions.  A REAL  TIME-
SAVER  WHEN  YOU'RE  BUILDING! 
Add 1 lb. shipping please. 

EtOBRYWRAP TOOL  $41.95 
Wire wrapping equipment at the 
right price.  You get the tool 
(rechargeable---no  cords  in 
tight places),  bit,  charger, 
nicads, and instructions. 

WIRE PENCIL REPLACEMENT WIRE 
3/$2.40. Specify color choice: 
red, green, blue, clear. 

PRE-PUNCHED VECTORBOARD-88.95 
Pre- punched with holes on .1" 
centers.  8k x 17 inches, 1/16" 
thick epoxy glass base.  Add 1 
lb shipping per board. 

*  *  *  *  * 

MISCELLANEOUS GOODIES 

5370 ALARM CLOCK IC  $4.50 
Improved version of the 5316. 
Multiplexed digits,snooze, AM/ 
PM, sleep function,  hrs & min-
utes, digit blanking. etc.  Our 
data sheet tells you all about 
using the 5370 in detail. 

CLM6000 OPTO-ISOLATOR  $3.50 
Photoresistor and LED in one 
light-tight, miniaturepackage. 
Excellentwhenyou need a volt-
age-controlled resistor, when 
you want isolation, and so on. 

CASSETTE MACHINE MIC  $6.95 
If you're tiredofthose built-
in condenser mica that pick up 
motor noise and hum as well as 
you, try plugging in this re-
placement. Sold nationally for 
$12.95---look at our price. 

BATTERY CONNECTORS....15/$1.95 
For 9V,  transistor radio type 
batteries.  With red/black 7" 
long leads. 

*  *  *  *  * 

TERMS:  Add 50c to orders under $10.  Add postage where indica-
ted; otherwise items are postpaid. Bankamericarde/Mastercharge• 
call (415) 357-7007, 24 hours a day.  Californians add tax. 
OUR FLYER HAS THE STORY ON LOTS OF OTHER PARTS AND KITS, AS WELL 
AS FLASHY ARTWORK, AN ORDER BLANK YOU CAN CUT OUT AND SEND IN, 
VARIOUS PICTURES. GOBS OF DIFFERENT TYPEFACES, BORDERS, HALFTONE 
ARTWORK, AND MOST IMPORTANT OF ALL...COMPETITIVE PRICING. 
SEND FOR OUR FLYER...SEND FOR OUR FLYER...SEND FOR OUR FLYER... 



A T L AST! 
t 4  &  6  D I GI T 

P C  B O A R D S 
PC Board for 4 digit display MAN Se;  I L707 

PC Board for 6 digit display MAN series or DL 707 
PC Board for 4 digit display END503 
PC Board for 6 digit display F ND503 
PC Board for 4 digit display DL747 
PC Board for 6 digit display DL747 
PC Board for 4 digit display DL727 
PC Board for 6 digit display DL727 
PC Board for 4 digit display END70 

All PC display Boards are multiplexed for adding additional digits 

SI 75 
S2 25 
S2 00 
S7 00 
$2 50 
$3.00 
S2 25 
Slot 
Si 75 

D L 7 4 7 

Jumbo .5 in. high, and only 
20mA per segment. 

$2.75 

D L 7 0 7 

El L7 2 7 

One of our best readouts 5 in 
H O, 20 rnA per segment. 
Common anode. 

$3.75 

Red, .30 in. high 15 mA 
per segment. Common 

anode  $1.25 

1 11:111  H P 7 7 3 0 
.33 in. high, red very bright 
readout. 25rnA per segment. 
Common anode. 

$1.20 

- 

s 3%61'4'  
tO s• U P R O U G H E 

12  DI GI T 

.25 in. high orange 
digit. 160V DC. 
Free skt.  $3.25 

 st-E101.441.vsawiay.v. N .R.  

DI SPL A Y 

SPE CI AL    

0  

Si 60 

5 for 57.50 

F N D 5 0 3 

New 5 in. display by 
Fairchild. Common 
Cathode. 

0 L 3 3 
If you like an array of 

fi displays, we have it. 
' I OmA per segment. 
Common Cathode. 

$1.45 

M A N 5  G R E E N 
NI A IN 7  R E D 
M A N E  v E L L O VV 

Why not make a clock in 3 diff. 
colors. .27 in. high. Common 
anode.  $1.25 

A 
LE Ds 

Mini red  .2 
Jumbo red  .15 
Jumbo green  .20 
Jumbo yellow .25 

T HE  KI N G  O F 

I N T R O D U CI N G: 

F A TI M A 
FOUR DIGIT TEMPERATURE KIT 

FATIMA, the first in a series of time 

sharing kits to interface with THE KING. 

FATIMA - FEATURES: . 1 9.9 5  

1)  4.digit temperature display 
2)  Farenheit or Centigrade 
3)  Temperature 10 sec. display;  time 

20 sec. display 
4)  Complete C-Mos application 

5)  Kit uses 7002 4-digit counter 

Kit includes all components, PC Board 

and instructions for interfacing with 
THE KING 6-digit alarm clock. 

Watch next issue for yet another 
addition' 

Kit No. 70250 1R )Red readouts) 
Kit No. 70250-1G (Green readouts) 
Kit No. 70250-1Y (Yellow readouts) 
Kit No. 70250-2R (DL727 readouts) 
Kit No. 70250-3R IDL747 readouts) 

A L T A.J 

THE  KING - FEATURES: 

1) 6 digit, 12 hr. 60 cycle or 24 hr. 50 cycle alar-
clock 

2) Time sharing capability for display of addition., 
information. 

3) Built-in alarm generator and automatic outo.' 
for intensity control of LEDs. 

4) Single 12v supply and a minimum of interf.r.. 

components. 
5) AM-PM and automatic power failure indicatioo. 

6) 10 minute snooze 
7) Complete data and construction manual 

0 0 ,1 

T H E  KI N G $ 2 3 5 0 

-.528.50 
....S28.50 

Al) kits include Components, PC Boards, Transformer, and Cast-

$1.3 0 
Fully multiplexed, common 
cathode. Goldplated.  Ideal 
foi mini 6 digit clock. 

CSC 
100 

Prot° 
Board 

$1 9 9 5  

(Complete Kitt 

(Allow 
2 weeks for Delivery) 

We now offer a full line of Continental Special 
ties Proto Boards. Chits, Monitors, etc 

L O O K! 

From Altai to you, a special offer. 

Power Supply Kit; 5Volt 1Arnp. Reg. 
Line regulation .005% 
Load regulation 50mV 

Kit includes Components, PC board, Transf., F 
Pilot Light 
Nothing else to buy - 5 5.5 0 

T TL 
off 

C M O S 
/400  lb  CD4000  .24 
7402 • 16  CD4001  . .24 
7404 - 16  CD4002 - .24 
7406 - 24  CD4006 • 1.49 
7408  .16  CD4007 • .24 
7410  .16  CD4008 - 1.15 
7413 • .49  CD4009 • .59 
7420 - .16  CD4010 • .55 
7427 - .24  CD4011  • .24 
7430  .16  CD4012 • .24 
7437  .39  CD4013 - .59 
7438 - .35  CD4014 - 1.49 
7440 - .16  CD4015 - 1.19 
7442  .69  CD4016 • .59 
7447 - .89  CD4017 • 1.29 
7448  .89  CD4018 - 1.49 
7453  .16  CD4019 • .59 
7473  .37  CD4020 - 1.59 
7474 - .37  CD4021  . 1.49 
7475.  .65  CD4022 - 1.19 
7476  .39  CD4023 • .24 
7483  .85  CD4024 • .99 
7490  .69  CD4025 - .24 
7492  .75  CD4026 - 1.49 
7493 - .75  CD4027 • .59 
7495 - .75  CD4028 - .99 
7496 - .75  CD4029 - 1.39 
74121- .38  CD4030 - .49 
74123- .75  CD4032 - .24 
74151  .75  CD4033 - 1.49 
74153- .89  CD4034 - 3.25 
74154- .95  CD4035 • 1.39 
74161  .99  CD4037 - 4.50 
74163 1.19  CD4040 • 1.59 
74164 1.89  CD4041  .89 
74165-1.49  CD4042  .79 
74174-1.29  CD4043  .80 
74175-1.39  CD4044  .59 
74181 2.75  CD4047  .59 
74192-1.25  C04049  .59 
74193-1.25  CD4050  .59 
74195- .79  CD4066  .99 
74197  79  CD4077  .39 

74CO2  .29 
74C04  .29 
74C107  - 1.29 

F R E E 
9V Battery with $10 or 
more purchase 

D OLL A R 
D A Y S 

FORD SOLID STATE MODULES 

Module contains 2 transistors plus other 
components. Used as audio pre amps. 
With specs  4/$1 

TANTALUM CAPS 

4.7 MFD 10VDC. Axial.  10/S1 

ELECTROLYTIC CAPS 

220 MFD 25 VDC. PC type  5/$1 

DUAL ELECTROLYTIC CAPS 

1500 rAFD . 2000 MFD 30VDC Metal 
can, twist lock 

CERAMIC DISC CAPS 

.01 MFD 50 VDC 

68 MFD 50 VDC 

12 VDC REED RELAY 

Coil is 500 OHM. SPST NO. Sub' 
mini  EA. $1 

PUSH BUTTON SWITCHES 

Miniature momentary switches  4/$1 

POLAROID FILTERS 

Pale green in color. 2.3 x 12 in. Use with 
various readouts  2/S1 

TRANSFORMER SPECIAL 50.1 

Man. Sile, 8 VAC 400 MA under load Si 

2/51 

20/S1 
20/51 

8008  8 bit parallel CPU 
2102  1K Static RAM for 8008 
MM5203 2K UV eraseable PROM 

19.50 
2.25 
12.25 

L E O O RI V E R 5 

,04,1,1  75491 Seg.  .35 
75492 Dig.  .45 

t. I G H T S -z-

M U SI C 

60 Watt COLOR ORGAN 

Completely self-contained unit, with 120 volt 
power cord included. 

21.5 0 

1 

6 Function Calculator Chip 
Chip No. 7020 with direct seg 
ment drive. 8 digit. 

Priced to sell: $ 2. 2 5 

T T L  B O A R D S 

MEMOREX  computer boards with TTL's Diodes 
and Transistors, etc. 

5 Boards containing 150-250 IC's 
$ 3.9 5 

TRANSISTORS 

2N3055 NPN 115W 103 Power 
RCA200V 115W TO5 Power NPN 
GE D4OCI NPN Darl. Cut Lead 
2N4443 SCR 400V 8Amp TO220 
2N2222 NPN Gen. Arnpl. 
2N3904 NPN Driver 
2N3906 PNP Cornplirn. 2N3904 
2N4400 NPN Low level noise 
2N5401 PNP Nixie driver 

a85 
1.25 
0.25 
0.65 
0.20 
0.15 
015 
0.20 
0.25 

FM Transformei Asst. 

Includes FORD 19 KHZ, 38 KHZ, 
lisc, coils, etc. Used in AM FM car 
iilios. All new 10 PC. ASSMT. 

1111.00 

DI O D E S 

1N4004 400PIV 
1N4007 1000PIV 
I N746 3.3Zen. 
IN4148 Switch 

15 for 1.00 
10 for 1.00 
4 for 1.00 
20 for 1.00 

GE Transistor Assortment 
1098 cased Darling.. SCRs, NPN, 
PNP, etc. Tests show very high 
yield 

50 for $0.95 
100 for S1.75 
300 for $5.00 

Satisfaction Guaranteed 

41 111. 
LINEARS 

555 Timer Mini dip. 
8038 Functional generator 
RCA 3043 FM, IF, Aud. Preamp. 
565 Phase Lock Loop 
567V Tone Decoder 
LM723 Pos. Volt. Reg. 
LM309 5v lamp Reg. 
LM741 Operational Amp. 

0.45 
4.25 
1.20 
0.95 
1.50 
0.55 
1.10 
0.25 

A LTAJ 
ELECT-FMCS 
P.O. BOX 38544M, Dallas, Teas: 75238 

TERMS Cheek or money order No COD 

Telephone (214) 278-3561 
Texas ResAlents Add 5% 

e Cr 
p . 

NE W  MAN AGI MINTI 

• Free Postage 
' No Minimum Order 
' 48 Hour Service 
• 24 Hour Phone Service 

WE ARE EAGER TO SERVE YOU. 



DRAKE 
R-4C RECEIVER  599.00 
T-4XC TRANSMITTER  599.00 
TR-4C TRANSCEIVER  599.95 
AC-4 POWER SUPPLY   120.03 
MS-4 SPEAKER  24.95 
SPR-4 RECEIVER  629.00 
DSR-2 VLF-HF DIGITAL RCVR  2,950.00 
TR-22C FM TRANSCEIVER  229.95 
4NB NOISE BLANKER R-4C   70.00 
250Hz, 500Hz, 1500Hz FILTERS R-4C, EACH   52.00 
34PNB NOISE BLANKER TR-4C  599.95 
RV-4C VFO TR-4C   120.00 

MN-4 ANTENNA MATCH BOX   110.00 
MN-2000 ANTENNA MATCH BOX  220.00 
W-4 WATTMETER 1.8 TO 54MHz   72.00 
WV-4 WATTMETER 20 TO 200MHz  84.00 
RCS-4 REMOTE CONTROL ANTENNA 
SWITCH   120.00 

L-4B LINEAR AMPLIFIER   895.00 
SSR-1 COMM RECEIVER  350.00 

SWAN 
700CX TRANSCEIVER  649.95 
MB-40A TRANSCEIVER 40 MTRS  329.95 
MB-80A TRANSCEIVER 80 MTRS  329.95 
P1215A P/S MB-40A/80A  75.95 
117XC AC/CONSOLE P/S 700CX   159.95 
VX-2 VOX  44.95 
FP-1 PHONE PATCH  64.95 
510X OSCILLATOR  67.95 

1200X LINEAR AMPLIFIER   349.95 
SWR-1 rf WATTMETER 0 TO 1 kW, 3.5-150MHz Power 
Meter/SWR Meter, SO-239 Connectors   21.95 

WM-2000 POWER/SWR METER  49.95 
WM-3000 POWER/SWR METER  66.95 
45 ANTENNA ALL BAND 1kW PEP, Manual switching, 
No coil switching   114.95 

742 TR I BAND 20-40-80 MTR., Electronically 
automatic band switchline 500W PEP  79.95 

COLLINS 
KWM-2A TRANSCEIVER  2,120.00 
75S-3C RECEIVER  1,593.00 
32S-3A TRANSMITTER  1,840.00 
516F-2 POWER SUPPLY  265.00 
30L-1 LINEAR AMPLIFIER   973.00 
312B-4 CONSOLE  360.00 
312B-5 CONSOLE NFO  759.00 
51S-1 RECEIVER  2,927.00 
55G-1 PRESELECTOR 51S-1 200Hz to 
2 MHz  373.00 

SHURE   
444 SSB DESK TOP MICROPHONE with OFF-ON VOX 
switch or PTT   32.50 

444T SSB DESK MICROPHONE with OFF-ON VOX 
switch or PTT, built-in transistorized pre-amp   42.50 

404C HIGH IMPEDANCE MAGNETIC HAND-HELD 
MICROPHONE, for SSB, PTT, ideal for 
Atlas or SWAN   27.00 

REGENCY 
HR-2B FM 2 METER TRANSCEIVER   
HR-212 FM 2 METER TRANSCEIVER   

HR-220 FM 220 MHz TRANSCEIVER 
HR-440 FM 440 MHz TRANSCEIVER 
HR-6B FM 6 METER TRANSCEIVER 
AR-2 2 METER LINEAR AMPLIFIER 
P-110 POWER SUPPLY 117V to 13.8 DC 5 AMP ... 49.95 

BRIMSTONE   
144 2 METER FM TRANSCEIVER, 25 Watt, 143.00 to 
149.99 MHz, Digital Dialed 5KHZ steps, No crystals to 
buy. 142 MHz MARS coverage optional   $650.00 

COMCRAFT   

CST-50 VHF TWO BAND TRANSCEIVER, 2 and 1% 
Meters, Digital Frequency Synthesis 142 to 149 995 MHz 
and 220 to 225 MHz, 25 Watts  $869.00 

Mu LEN   
92200 ANTENNA MATCHBOX All Band 2 KW ... 199.00 
92201 JR ANTENNA MATCHBOX All Band 
300 Watts   138.00 

90652 SOLID STATE GRID DIP OSCILLATOR, 9 volt 
battery operated and coil 1.7 thru 300 MHz 
supplied   138.00 

CUSHCRAFT ANTENNAS 
A147-4 146-148MHz 4EL BEAM   14.50 
A147-11 146-148 MHz 11EL BEAM  23.95 
A147-22 146-148MHz 22EL BEAM  68.50 
AFM-4C J. POLE 144-148MHz   52.50 
ARX-2 RINGO RANGER 135-170MHz   26.50 
ARX-220 RINGO RANGER 220-225MHz   26.50 
ARX-450 RINGO RANGER 435-450MHz  26.50 
AR-6 RINGO 50-54MHz   23.50 
DX-120 144MHz 20EL DX ARRAY BEAM  38.00 
A14-VPK VERT POLE STACKING KIT 
TWO 147-4   19.95 

A147-VPK VERT POLE STACKING KIT 
TWO 147-11   22.95 

CR-1 RINGO CB ANTENNA  26.50 

ANTENNA SPECIALISTS 

229.00 
259.00 

 239.00 
 349.00 
  239.00 
  119.00 

ASP558 TWO METER 5/8 WAVELENGTH 3dB MOBILE 
ANTENNA, mag. mounting, no holes to drill .... 36.50 

BARKER AND WILLIAMSON 

375 PROTAX ANTENNA SWITCH with automatic 
grounding, 6 position rear mounted 
SO-239 connectors   18.50 

376 SAME AS ABOVE, 5 position side mounted 
SO-239   18.50 

ATLAS 

210X 80 THRU 10MTRS  649.00 
215X 160TH RU 15MTRS  649.00 
220CS AC SPKR CONSOLE   139.00 
200PS PORTABLE AC SUPPLY  95.00 
DMK PLUG-IN MOBILE MOUNT  44.00 
MT-1 MOBILE ANTENNA 
MATCHING TRANSFORMER  24.00 

PC-120 NOISE BLANKER  48.00 
VOX ACCESSORY  45.00 
10X CRYSTAL OSCILLATOR   55.00 

S6 1 120 

301. -t.31L* COM3. 1 CtEi 
. P.O. BOX 100, HWY. 441, DEPT. 73, OTTO, NORTH CAROLINA 28763 -

TRADES TAKEN ON NEW EQUIPMENT WE PAY SHIPPING VIA U.P.S. OR BEST WAY ON 
ALL  ABOVE ADVERTISED  ITEMS.  SATISFACTION GUARANTEED, ALL  ORDERS 
EXPERTLY HANDLED TO ASSURE SAFE ARRIVAL. WE ACCEPT MASTER CHARGE. N. C. 

RESIDENTS ADD 4% SALES TAX. PHONE BILL SLEP (704) 524-7519. 
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N E V E R B E F O R E! HST 
EM-N-

NE W FACTORY ARRANGE-
RENTS! Why mix '.m7 They : 
derld...1  to  •'bag'•  sante 
types, tben throw bags Into 1 
barrels.  WE DON'T TEST! 
'ou ten 'am yourself. Buy 
types  Of  your  choice  at 
BARREL PRICES' 

\\:  / 

EXCLUSIVE 
THE 
For the 
merchandisers 
in buying 
stock 

r 

BIGGEST INFLATION 
first li mo anywhere. 

introduce a 
the econo mical way. 

fro m the "barrel". Re me mber 

-FIGHTING 
Poly 
new 

(( 
bULL 090 

BARREL ,.  ' era kit carries money back guarantee. 

VALUE EVER! TEST 'EM YOURSELF 'N 
Pak  the "good ole days"? They're back  runs in barrels. 
way  again. The sa me way merchandisers  the sa me. Therefore 
Raw  throughout  the  United  States  buy  the  sa me  type  of 

front various factories ... their over-  RE-TESTERS DO! 

!  ! I! )  

SAVE'  , 1 
ET1 / -  

Poly Pak has done 
you are getting 
material  as  the 

) 

cliggs[ 
or by Cat. No. 

7400 0E, . ...  I, C :  

0  n SERI ES o  

Cat. No.11A3170 

Te a  Sale 
0 IN7400  SO 1.31.98 
0 SN7402  SO for  1.98 
0 11N7404  40 for  1.se 
0 SN7410  50 for  I 98 8 1,„..4.11  25 (or  ,.:,i 
5.7440  SO for  1.9: 

011147442  25 for  1 9 
B mat  10 for  x.98 

0E91300N 30 for SI.98 
0 1.443011, SO for  1.98 

0 LM30119  30 for  1.98 
LM31111  SO for  1.98 

I.Li.M:3:324t,..NI vv.M:E..AA433°0 1 7:  

0 1.1113199  30 for  1.98 

01.M339N  30 for 1.98 
0 LM351 y  30 for  I.sa g 
0 LN3391I  30 for  1.98 8 E LM377N  40 for 1.98 • 
LM380N  30 for  1.98 a 

0 usasov•  30 for  1.98 • 
0 L11138IN  30 for 1.98 • 61,1:::::;  r for 1.98 : 

0 LM70914  5: 1: 1 99: ! 
0 LM7339  30 for  1.98 : 
0 LM741t  30 for  1.98 

BARREL KIT :1 
SN 400   DIP IC'S 

75 for $1.9$ 
: and/or with 16 

•. •..  r•,, include gates, 
rex 'ii• ,... fliP flop.. mann,  
era. Who know.! GUARAN- 
TEED SATISFACTION, 
Cat.Ne.6A 2415  Unte.ted. 

BARREL KIT .72 
LINEAR OP A MPS. 

DIPS 75 for u. 
tnotod  rz g n a 

••••• e W O 

Mier include 70,', 7t I •11 . 
703 , 560 series. 555 Is. 
eludes  marked  and  un- 
..,...... CaLleo. flA 2410 

BARREL KIT ! 3 .. - 
1N41411 114  --- 
S WITCHING DIODES 

100 for for $1.98 
Vim itr̀ er ..1.- tins hrl'o , 
Imago,. lemoo• "w 1Ictr01 6 
diodes of these. mires! 
C.O.No. 6/13418  Untested. 

BARREL KIT :• 
•••000" RECTIFIERS 

100 for $1.98 u  • 
TrnItese are the famous micro 
tnia ure rectifier. of the 
IN.10'110  series.  May  In. 
elude  25, 50.  100.  200.I " 
400, 600. 1100 and 1000 
'ol'eo.Cat.No.41112417 

BARREL KIT 75 
SCRS, TRIACS, 

QUADRACS 

40 for 
$1.98  / 
All the famous plastic pow- 

tab trite.  Haw Dotorr 
stock! All the 10 arnp types. 
CaLNo. SA 2419 Untested. 

40 for  1.98 
0 SN7475  30 for  1.98 
DI SN7478  30 for  1.98 
10 SN74113  40 for  1.98 
0 SM7 4116  40 for  1.98 
0 1117490  2S for  1.98 
0 Se17493  30 for  1 98 
0 SN749S  30 for  1.98 
C SN 74107 40 for  1.98 

E motor3334000  

.• 
0 LM7479  30 for 1.98 '. 
0 M I 30314  30 for  
0 LM1304N  30 for 1.98 n 
0 LM131011  30 fa 1.98 i 
0 LM14S8V  30 for 1.96  
0 LMISION  30 for 1.90 9 
0 LM1902N  30 for  1.98 a 
0 LM2111N  80 for 1.98 9 
n  30 for 1.98 o . : : 

BARREL KIT 77 
VOLU ME CONTROL 
BONANZA! .,  4 9, 

40 for ti:: 
$1.98 'be. goOd 

Single.,  duals,  variety  of 
sabres. Styles, big ones - 
irrimil ono.. CO.11..8/12421 

BARREL KIT !8 
SU B MINIATURE 

IF TRANSFOR M  S 
100 % good. 

100 for 51.98 
Amaaing, Includes 455kc., 
Os,, antenna, who knows? 
From ...mist°, radio now. 
ulaelurere• CaLI M-IllA 2/22 

BARREL KIT 710 
RO MS-REGISTERS 

50 for 
$1.98 
Uotosted 

2.4  to  40  in  dr, ,. •. . 
m•rked.  internal  1.... , ,, 
numbers...I...Cote...42424 

BARREL KIT :12  fl, 
PO WER TAB  . " /RESISTOR 

TRANSISTORS 

40 for 
$1.98 
M' P . plastic 10220 D type.  
Assorted 25 numbers. 
Cat.No.1142425  Uatened. 

BARREL KIT :13 
NET WORKS 

illit, 

60 for 
$1.98 Ito' i 

Unteste 
in  .... in  14- Ry Corn g 1.!,,.., G 

P. thy PokaCat.Ne 5,112427    

777; 444: it :22i 705,2 i:il....g E7D0 .....ss 

. • 
0 SN74164 30 for 1.911 
r 5.74173 30 for 1.98 0 Sf474192 30 for 1.99 
0 5974193 30 for 1.99 
0 SN74198 30 for 1.9g 

M"N " H "  
N UARA TEE PE4t PAK! 

lit .:. 9999.4 000C Lit ram: 31.0.:2.2 vpi. 33330000 tftf zoo 

n  0  30 for  1.98 • r L117/1314  40 for  1.98 0 
0 LM7534N  40 for  1.98 • 
7 M   
 ̂LM   40 for  1.98 0 

40 for  1.9a ! 
, LM7e4g1V• 40 kw  1.98 : 
0 LM7.‘49114  30 for  1.98 . r II Loias.soam aot. . 

•Mlni  ITO-5  , 

  KIT :15 
M OSFET TRANSISTORS 

43 
60 for $1.98 

All 4 leaders TO. it case. 
joch.de•  UHF  translators 
"•,'  Coll-No.6A2421110 

  KIT :17 
LINEAR A 7400    DIPS 

100 for 
51.98 

Marked and  ni•rk d. in-  un e 

'•'""l  •". of  CO.  f•r ! 
•••• "°°° Cat.14.111A2431 

BARREL KIT :19 
DIPPED M YLARS 

-  
60 for 150 
$1.98  L-- 4  

o  dFinest caPacitr. made.  
shiny finish. Imagine facto. 
ry dumpIng 'em in harrels. 
cat14.1012597100 % good. 

  KIT #20 
LONG LEAD DISCS 

for  .0 i 

Factory  distributor  stock Facto 
"auction  solo -.  Prim.. 
marked  only.  Long  lead , 
Cat.Ne IIA2599 100 % good 

 KIT :25 
M ETAL CAN 
TRANS.   

100 for 
$1.98  Untested. 

Includes TO•5. TO-1. TO- 
Is. etc., assortod 25 num. 
hers. unnmrked etc. 
CM-019.11111•03 

 KIT 72411 
PLASTIC 
TRANSISTORS 

100 for 
$1.98 

Cateseed. 
"ft ye TO-02  I TO- Is., all 
manufacturers.  variet, ..I 
2N rs. ColtNe.gA 2604 

1 BARREL KIT :30 
PREFOR MED  
RESISTORS 

250 for $1.98 
Ne got  s  4 and barrel of 
1 -  c use. . r  w   for  p1 
Toni  net  even  amount . 
100: 14, 100 r  
Cat-Nes 6A 2606 100 % good 

  KIT :31 
M  IC A M' S- 
RESISTORS  SII344.  

100 for $1.98 i00% good. 
Made  mostly  by  Corning. 
the  finest  resistor  made. 
Mostly 1,, wooer.. 1 rl- to 
n •;  ml  A  • barrel  0,  
i.'!. " Cat.11.11A2609 

  KIT #11 
TRANSISTORS 
WITH A NOLE IN IT 

50 for $1.98  ' 
CM.No.11A 2610  Untested. 
coo , own , forrory  mo  oto  

bought barrel. of 25 wint. 
ers with mtg. bole in mid- 
die. PNP'S and NPN'S. 

BARREL KIT :19 
IEOPI LA MPS 

SO for 
$1.98  10056 good.  . 
lommot  NE.2 ., All prime. 
but factory rnade millions 
and barrelled •en, Your ad- 

v• " ••• C R A WS* 26 " 

BARREL KIT 736 
GER MANIU M DIODES 

200 for 
1$ .9 8  ''''''" 

nem. Never grow. old. Rut 
this  Is the way the  RE- 
TESTERS hiv •ein from the 
'•1' !..r.. - C..140.8A 2614 

BARREL KIT $37 
1 A MP "BULLET?" 
RECTIFIERS Untested. 

100 for 
$1.98 

Famous •tyle. ustd. volt- 
one, silicon. axial includes 
all  1,..,  of  .oltages  to 
I I,- Cat.No.4111 28 15 

BARREL KIT 73• 
2N3055 HOBBY 
TRANSISTORS 

15 for . 
$1.98 .00% . . d 

From factory to ',Ai. these 
fallout.  of  the  famous 
2N mr.n. It,. ha... I ti har• 
i.!. Cat:No.4.12617 

BARREL KIT :40 
PNP HIGH-PO WER 
TRANSISTORS 

20 for 
$1•98  Popular  germanium  7,, 

coo ,. on „ . now   
, .._........„  ,......, . 

s' s'"' ".̀   • o "̀ 
Cat.No. 64  2818100 . 1,.... 

BARREL KIT :41 
G.E. 3.5 W ATT  A 

A MPLIFIERS  ''' . 
,25 for  s  , 
$1.98 Colgate 

Robb,  tel..  footory  f all. 
outs. we purc a.e •  It  d them in barrels ased 

are  u 
known...  The .  n- Cat.Ne.6/12424 

BARREL KITOK• 
SIGNAL SILICON 
DIODES  ev•rif ik 

200 for $1.98 
j"lud'' troop. sloop 'Ylws  
of awitching, Menai s con  D.  

" "'  ."   Some may he s oenrs.  
CM.N...611,211211 l'ntested. 

BARREL KIT 111 
MOUSY OPTO 
COUP11.1101111 - 

40 for $1.98 
both tt  sein :r tr" .‘67 

WE DON'T KNOW! W or bolls. e don't 
know the types. 1500V Iso- 
latson. Cat.Ne.11A21129 

BARREL KIT :91  • 

• DISCS' 
500 for $1.98 

C. " .  ak2930  1°0 %  2.44  
The batiste of a fflifetime! 
Met Om. ever oored by 
Poly P.M. for the .. .my- 

in  bal m. minded  arg.  a m 

BARREL KIT :53 
JU MBO RESISTOR PAR 

100-pc. $1.98 
Cat-No.6A2721 - . C M-.  

eissorun metal filo,. 1.r. , .- 
.,..n,.. carbons. metal ,.. •le 
powers. from tit watt t•i 7 
watts.  Color  coded  & 
100 % good. Worth 010, 

BARREL KIT :55 
SLIDE S WITCHES 

30 for  . 
$1.98 
All shapes. sixes. spat. dorlt. 
momentaries, etc. Tremen- 
cl  le  d outs shop pa for 100'. i 
switching projects, 
Cat.Ne. 992719100 % good 

BARREL KIT :59 
PO WER TRANSISTORS 

40 for  ....,:._r. 
$1.98 
IS  watt  8.0410 14--- ir. . 
pellet transistors. non.  .. 
good.  C ob . fr,..•  . 

. 
i  . have rn00 fi good Cot.No. 6A 2T 27 

  KIT #60  
DTL'S IC'S 

75 for 
$1.98  Untested. 
This ie prirrte barrel mate- 
riot.  Who  want-  IrTL•iil 
930. 936, 946's. Your g•in 
i• our loss. Th .'. friawked 
t.. Cat.No.6A 272S 

 KIT :01 
POLYSTYRENE CAP 
.0.% goal 

100 for 
$1.98 
Finest caps made. As a Sem - 
hie WO bought 10 barrel. 
from factory, mixed values. 
III good. Cat.Ne. 9/12725 

 KIT :05 
MIXED READOUTS 

15 for  II 
$1.98 
Factory  returns  -  such 
number. as MAN-4'... MAN• 
1"s. MAN-3 .1. li barrels g 
„ ti „„, ,„ „„..., e.  

Cat-No.6A 2733 Tiniest 

  KIT :1111 
2 M ATTERS  _., 

100 for  .0°-  
SLIM ioos go.d. 

,thorinL syrrit ta: X, :rs:w non.i 

count. hut throw 'em in Uhe 
barrel. It's a li I gold mine 
All roarkr.l. Calt.Nw•A 2735 

 KIT :71  
CAPACITOR SPECIA    

100 pcs. 
$1.98 
Eint,rol  storkro ma  into 
,T,1,17. ,..1., ,0,1' zydizrs. pi p.o.1J.,•' 

.  t 
tel  discs, etc. Nifty 

100 % good CM.No.KA273111 

BARREL KIT 17 
ISTOR 

ELECTROS  , ) 

SO for $1.98 
It  bugs" us why the far. 
 es dump 'ern in barrels. 
We don't wish to generals. 
wide mat voltages gi values 
ip to 300 mf.Cat.IIA2747 

11  L KIT :73 
Iee N W   

150 for 
$1.98 
Factory out Of bit! Amaxini 
offer: 6. M. 10. 12 to 15V. 
You test.11ermeticallysealed 
glees mak. Double plug. 
C ONo.11/12740 

  KIT :70 
1- WATT ZENERS 

100 for  ----GIP- 
$1.98  Un. " . 

Factory  r.o. a. ii10-inw's. 
Nmer-to-see.again offer. 6. 
It.  10.  12.  15V,  ender 
al ... 1.,„:11./. plug. 
Calt.No.SA 2741 

BARREL KIT :77 
"BRO WN" BODY 
TRANSISTORS 

40 for $1.9 
,;.1.,  p. 40  „,.,..,  ,„„  n,_ 

voltage.  ilorho" ..!•• lo. 
current  non'n. rectory line 
discontinued.  Power  tabs 
Cat-Nat/2742  Untested, 

BARREL KIT :71I 
"RED" BODY 
TRANSISTORS 

40 for $1.98 
1 

11.42 ser1ra You lest -go 
into  yr.,.  Own  bis!  High 
current. hi-V. NPN. 
Cat.No.4142743  Untested' 

BARREL KIT 7111 
SUB MINI RESISTORS 

200 for 
$1.98 

.44' 100 % 6,e3 d. 

pc, upright tyPe, color cod. 
od.  i s WAll. Aat values. 
I '....• to .17 in a h..o..1 

o Cat No 64 2746 

BARREL KIT 7113 

15 for $1.9 
LIM- 340T ,..,..i. 
VOLTAGE  - 
REGU RRRRRR 

Factory roterted t ern tor  
length of leads. . . include 
6,8,0.12.15,1..24  volts 
Power t.b Cat.119.9A39311 

BARREL KIT :117 
ATIONAL IC BONANZA 

' 100 for 
$1.96 

Factor, dump. int.. h.., t t I 
Types 0000, .400 ilV/1 ”. 
DTLo. ROM, regi.ters. clock 
& rale, chipo. linear, etr. 
Cot.No.6/12860 Untested. 

BARREL till 
SILVER MICAS 

100 for $1.98 
Cat.No.843018 

For  the  first  time  silver 
micas  so  low  in  price! 
Asial. red ease, vari•tY cif 
physical  sizes  di  valize• 
Big sov iog . from  ai mm o„. 
tor P11 .11. WI. 1 lb. 

BARREL KIT :94 
.. BU BBLE" 
RRRRR UTS 
12 for  _„"il 
$1.98  -11  i 
DL-3311 bubble magialfl... 
WI WI miseing. Truthfolly .0 
many of !ern we don't care 
Untostod. 3 oz.SMAIA•304111 

 IT $11111 
PHOTO ELECTRIC 

CELLS 

10 for $1.98 
Asst. GE types. COO types. 
Miirod by factory. Big job 
for a . •eP RRRRR • 100 % 
good. Cal m..., 30.2 

BARREL KIT : 
CLOCK CHIPS 

5 for 

National is dumping! UM- 
5318  -  what'.  ..mg 
with 'en, we don't know. 
but we sot barrels. Hobby 
speelol. Wt. 2 oz. 

BARREL KIT -1 0 4  vs ..- 
SLIDE VOLU ME  ...1! 

CONTROLS  ' g:•-••.'  

CaLNo. 64 3057 
Used in M41. volume con- 
trol  ',taker unloads. Amt. 
'alu m, what a buy. Worth 
Al ea . W ee. got 1....... 
o  00  meter . 

BARREL KIT .107 
SQUARE OH MS 

60 for 
$1.98 c.t. No.114 3094 
Fenton, MOPM Wo mune- 
tim m -squares" when they 
topple prime soar. ohms 
mix 'on, up In Mfrs's. Mat. 
velu m watt.. Wt. 1 lb. 

  KIT :105 
TO-5 PLASTIC 
TRANSISTORS 

Anc...Nrttalot 
-.r.' •or $ . 1 98 
Includes  PSI',  SPY,  2N- 
3638.  253641.  255000 
eerie.. ote. Unt mtod, but 
guaranteed to • 60 % Ylel 

  KIT :109 
TER MINAL STRIPS - 

150 for  , 
$1.98 
Wide asst. of terminal tor, 
connectors,. from 1 contact 
up.  Strip  m aufecturrr. 
barrel dump is your gam 
Wt. 1 lb. Cat.Ne 4A31341 

  KIT :110 
SUPPRESSOR DIODES 

50 $1 8 . 98 for________co-- 
Cat.No. 643137 

Ki•••,tt.  anit..,n  n.. , e, out 
Untested.  but  the 

of your ,opt..  car, Indus- 
trial,  etc.  Double  Plug. 

BARREL KIT  :11 
M ULTI DIGIT 'r.,.',:'  
READOUTS  ,  ,• 

for 
$1.98 
barrel. of blem,1....1  3,  4 
ono/or 5 digit readouts  to 
USA for ••dump". Untested. 
Ga m... m use 

 KI ,In Tri- '  
x MICRO MINI LIDS 

40 for  4111 .50 
$1.98. 1111fr 
All the tiny led& axial, up- 
right of Monsanto. Lltrol.E.1 

'slit "  a  .di.rs • Y'•!". 
50 %  or bettor, 
cat.N..ss 3139 

B ARREL KIT :113 
STABISTORS 

for 
21.98 c.,...s.9A314• 
9.6a tator , sensing and rom 0- 
puter circuitry. Axiol double 
PIUS WPC Discontinued fac- 
tory  line.  PIV  20  volts. 
op c; ,ield. l' test 'n save , 

BARREL KIT 0115 
M OLEX SOCKETS 

300 for -,--m -t-;   
$1.98 
100'. good. 
Calculator maker dump! We 
gut • 40lion of 'coo. U.ed 
for IC markets, etc. 
Cat.14•41113144 

 NIT $114 
BUTTONS 'N 

RU'S 

100 for $1.98 
Truthfully inn k good. 

worth  a smnl 
fortune. Wide asst. of but- 
ton-feedthru  caps!  HAMS 
TAKE NOTE! RI', I'llY etc. 
Wt. 1 It, Cagle,.   

  KIT 211 7 
20- MIL OPTICAL 
FIBERS 

00-FT. k.. 
1.98 

I. ; ter ,q.1.,•.. factor , Imo k . 
rap: , porchase . 11,01: '10,1!. 
ity,  nmal-commonly  used 
Mae  (20-mill.  ('LEA 
Lowest price. SIA3206 

MINI SCRKITS  $1111 
  KIT $1111 
is  s ITCHES 

BARREL KIT :120 
TRIGGER DIODES 

BARREL KIT :121 
" MINI" M AGNETS 

BARREL KIT :122 
PLASTIC OPTICAL 
FIBERS 

BARREL KIT :123 
CD-4 0 0 2 C- MOS IC 

BARREL KIT :120 
UPRIGHT 

ELECTROS 

SO for $1.98 
* Oft  25 for 

Er 
100 for  . 

°  500-Ft   15 for 40 for S1.98 
UNBELIEVABLE!  TO-92 
plastic S(7RS in barrel.... 

HI . I."' is('I.r,• Includes 
all  volta eg.  up thru   200  
P r,. 683135 

$1.98 i frill 
fen . ..kb  ''push-ON'' 
switches.  TV•maker•  ex. 
coss.  pdt. 6pdt. etc. Brand D 
i.w n . Cat. Ne. V121110 

$1.98 
Tn.  ER-900.  . me  tn. 
turrd to trigger torn, trio,., 
So et ... ail.•.1  -1,1-0, " m  m  .. r 
Unto•-•• .t No 64 3150 

$1. 98  Ng . 
M..,  etre-,,I.-  and  rrr-  $1..98   
,ongt aor  trt ,,,,mm  from  a  Poplr  10-mil sire. E r 
won , maker - For  reed  lent for nmking lito pip 
micro-circuitryKwitrhes & h exporiments. oop sprit's.   
C... ,.. ",,..  Cat, Ne, GA 31610 

$1,92 
mostly good. Hut we have 
250.000.  Can  never  sell  o 
'ern  rut, YOUR GAIN! Their 
number  i•  CD-5602 . 
Cat. No.IIIA 3217 

Wide asst. of values from 
Imf to 300Inf in mixture 
of voltages, 100 % merited 

good.  Why  barreled? 
I7-got-a-buy! 
Cat. PM. 111A322111 

BARREL KIT 71 2 7 
AXIAL ELECTROS 

40 for 
$1.98 
Tru,hruii>, the factories by 
m ixiair 'om in barrels) do 
all of us o foe., wiry A 
BUY! Asst. capacities and 
VOIWEIBII. 
Cat. No. iM3227 

  KIT #1 2 5 
MINI DIP ICS  ' 

75 for $1.98 
Large rant clumped 100's of 
lb.  into barrels.  Includes 
741s. LM-3 811- 0. 703. 567. 
555. 5firt -but who knovra? 
Factory to you. All mixed. 
YOU test. Wt. I lb. 
Cat. No.1153245 

BARREL  KIT .1 3 1 
TANTALU M 

KLECTROS  e 
30 for 
$198 . 

Mixed, marked pri me, tot, 
grade  a n.  valor..  volt . 
ages.  I.E.  Centralab,  etc. 
Cat, No. 11/13255 

BARREL KIT :133  Ter ms: Add postage  Rated: net 30  C.  .s M AY 
C- MOS  IC'S  O.D' 

M O M: W akefield. )1ass. 16171 245-3829  B E PHO NED 
60  for  Retail: 16- 18 I /el I.,, , ne St.. W akefield, 

$1.98  MINI MU M ORDER - $6.00 
Deliberately thrown in h.,:  Send for FREE 
red  en we can't test •••• '  • , 
m.  C1.100 tier....  POLY PAKS ° Spring-Summer 
How  good!  Who  knows, 
woo RRRRR  7 It, no ir ,o. oo  C A T A L O G 
CM. No. .532117  • P. O. B O X 9 42 A  L Y N N FI EL D, M A S S. 01 940 
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C16 Control Signal 132, 140  R1  Radio Am. Callbook 
C14  CRS 137  R2  Regency 71 
C11  CSdc 144  85  Rob  o Kit 137 

D6  Dahl 66  S20 Sargent's 124 

D3  DuPage FM 148  S21 Savoy 69 
135  Dutronics 104  S2  S.D. Sales 142, 149 

E6  EBKA 145  S4  Slep 158 
El  ECM 137  S14 Smitty's 75 
E8  E & L Instr 99  S5  Solid State Sales 133 

E7  Eldor 132  S19 South Corn 13 
E9  Elec. Discount 150  S6  Southwest Tech. 95 
F3  Freck 140  S7  Space Elec. 150, 94 

G7  Gamber 132  S9  Sphere 120, 121 
G1  Gateway 90  S10 SST Elec. 132 
G2  Gauthier 94  Ti  TEN-TEC 1 
G3  GENAVE 47  T6  TPL 150 
G6  Gilfer 94  Ti  Tri Tek 155 

G8  Glade Valley 137  T2  Trumbull 71 
G4  Godbout 156  T5  Tucker 77 

H6  Hal Comm. 111  T3  Tufts 132, 139 
H7  "Ham" Buerger 152  U2  Unarco-Rohn 124 
H2  Ham Radio Center 154  U1  Universal Radio 132 
H3  Henry 23  V1  Vanguard 144 
H10 Hufco 140  V2  Varden 132, 137, 150 
H4  Hy-Gain 32  V5  VHF Eng. 42, 43 
11  ICOM 2, 63  V7  VI's 94 
16  Intelligent Systems 80  W5 Wave Mate 93 
J1  James 151  W2  Wilson 36, 37 

J2  Jan Crystals 123  W6 VV6Radio 140 
K8  KA Elec. 92  Y1  Yaesu C111 

From 73... 
109, 123, 126-129 

i I NEWSSTAND  LI SUBSCRIPTION 
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73 Inc., Peterborough NH 03458 
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Name Call 

Address 

City 

State 

Coupon expires in 60 days . 
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. . 

0 

PPOPagation 
by 

J. H. Nelson 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  06  06  10  12  14  16  IS  20  22 

ALASKA 14 14 1 7 7 7 7 7 7 7 7 IA 

ARGENTINA 14 14 14 7 7 7 14 14 14 14 148 14 

AUSTRALIA 14 14 7 78 7 7 7 7 7 7 14 14 

CANAL ZONE 14 14 IA 7 7 7 7 14 14 14 14 14 

ENGLAND 7 7 7 7 7 7 14 14 14 14 14 14 

HA WAII 14 14 7A 78 7 7 7 7 78 14 14 14 

INDIA 7 78 78 78 78 78 14 14 14 14 7A 7 

JAPAN 14 14 7 7 7 7 7 7 7 7 7 14 

MEXICO 14 14 7 7 7 7 7 7A 14 14 14 14 

PHILIPPINES 14 79 78 78 78 76 78 7 7 7 7A 14 

PUERTO RICO 14 7 7 7 7 7 7 7 14 14 14 14 

SOUTH AFRICA 78 38 38 1 78 14 14 14 14 14 7 7 

7 7 7 7 7 7 7 7A 14 14 14 7A 

WEST COAST 14 14 7 

UNITED 
14 

7 

7 

7 

7 

7 

7 

7 

STATES 
7 

7 

7 

14 

7 

14 

7 

14 

TO: 
7 

14 

14 

CENTRAL 
ALASKA 14 14 

ARGENTINA 14 14 14 7 7 7 7A 14 14 14 14 14 

AUSTRALIA 14 14 14 78 7 7 7 7 7 7 14 14 

CANAL ZONE 14 14 1A 7 7 7 7 78 14 14 14 14 

ENGLAND 7A 7 7 1 7 7 7 7 7 7A 14 14 

HA WAII 14 14 14 76 7 7 7 7 7A 14 14 14 

INDIA 14 78 78 78 78 78 78 7 14 14 14 14 

JAPAN 14 14 14 7 7 7 7 7 7 7 7 14 

MEXICO 14 14 1 1 7 7 1 7 7 7 14 14 

PHILIPPINES 14 14 14 18 78 78 7 7 7 7 78 14 

PUERTO RICO 14 14 14 7 7 7 7 14 14 14 14 14 

SOUTH AFRICA 78 38 38 7 78 76 78 7A 14 14 7 7 

U S S R 7 7 7 7 7 7 7 7 7A 7A 7 7 

WESTERN 
ALASKA 78 14 

UNITED 
14 7A 7 7 

STATE3 
7 7 7 7 

TO: 
7 7 

ARGENTINA 14 14 14 7 7 7 7 7A 14 14 14 14 

AUSTRALIA I4A 14 14 14 7 7 7 7 7 7 14 14 

CANAL ZONE 14 14 1 7 7 7 7 7A 14 14 14 14 

ENGLAND 7A 7 1 7 7 7 7 7 7 7 7/1 14 

HA WAII 14 148 14 1• 7 7 7 7 /A 14 14 14 

INDIA 14 14 14 7B 78 76 78 7 7 7 7 14 

JAPAN 14 14 14 14 14 7 7 7 7 14 14 14 

MEXICO 14 14 7 / 7 7 7 7 7 14 14 14 

PHILIPPINES 14 14 14 14 I. 78 7 7 7 14 14 14 

PUERTO RICO 14 14 /Ai 1 7 7 7 14 14 14 14 14 

SOUTH AFRICA 18 38 30 I 18 78 Hi IB 7A 14 7A 7 

U S S R. 7 7 7 7 7 7 7 1 7A 7A 7 7 

EAST COAST 14 14 7 / 7 7 7 1 14 14 14 14 

A = Next higher frequency a so may be useful 

8 = Difficult circuit this period 

N = Normal 

U = Unsettled 

D = Disturbed 

DX  Sporadic VHF DX 

1976  JU N E  1976 
SUN MON TUE WED 

2 
D 

THU FRI  . 

4 
D 

SAT 

Su 3 ;5 1 
U 

3 
U 

10 
U 

6 
U 

13 
U 

7 
N 

8 
N 

, 

9 
N 

11 
U 

12 
U 

14 
N 

15 
N 

16 
N 

17 
N 

18 
D/DX 

19 
U/DX 

20 
N/DX 

21 
N/DX 

22 
U/DX 

23 
U/DX 

24 
D/DX 

25 
U/DX 

26 
U/DX 

27 
D/DX 

28 
D/DX 

29 
U'DX 

30 
U/DX 

_..... ... 
, 

...... 
0 
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Something new 
from Yaesu 

FT-221 

VHF Mobile/Base Station 

2 Meter Transceiver 

Here is a compact, versatile transceiver designed for the active 2 meter 
enthusiast.  The FT-221 features all mode operation—SSB/FM/CW/AM— 
with repeater offset capability. Advanced phase lock loop circuitry offers 
unsurpassed stability and clean spurious free signals. Modular, computer-
type construction offers reliability and ease of service. Preset pass band 
tuning provides the optimum selectivity and performance needed on today's 
active 2 meter band. Join the fun on FM, DX, or OSCAR, with the FT-221 
transceiver—another winner from the world s leader in amateur communi-
cations equipment. 

Features 

• Complete 144-148 MHz coverage in 8 bald segments-11 crystal 
channels per band segment. (11 xtals = 88 crystal controlled channels) 

• SSB output 12 watts PEP—FM/CW output 14 watts—AM output 2.5 watts 

• Dual rate, concentric VFO dial drive with better than 1 kHz readout 

• Three way metering: S-meter, power output, and FM discriminator 

• Built-in AC & DC power supplies and speaker 

• Built-in tone burst—adjustable 1500-200C Hz 

Eee your Yaesu dealer or write: 

Yaesu Musen USA Inc., 7625 E. Rosecrans, 
No. 29, Paramount, California 90723 

laesu Musen USA Inc., 
513 Redna Terrace, Cincinnati, OH 45215 

Eastern Service Center 

The radio, 



PEERLESS 
PERFORMANCE 

11(. 111 SSB "PACKAGES" 

the set . . . 
ECHO 70CM, 432MHz SSB/CW TRANSCEIVER 

New! A high quality 70CM transceiver that offers high flexibility 
and operating convenience on upper and lower sideband or CW. 
The transmitter section with 10 watts output, is ideal as an OSCAR 
uplink particularly when a KLM high gain beam is part of the pack-
age. When desirable, power putput can be boosted to approxi-

mately 70 watts by the simple addition of KLM solid-state amplifier. 
Of course, the unit is a transceiver and has a sensitive, highly stable 
receiver so that outstanding transceiver operation is also possible. 

No crystals are needed. The equipment is frequency synthesized in 
20 kHz steps and provides continuous coverage of its two ranges 

using the vernier VXO which covers plus or minus 12kHz. 

Highlights: Two ranges: 432-432.46 and 435-435.46 • VXO • SSB w/USB/LSB also 
CW • Power output 10W • All solid state • Excellent stability • Double superhet receiver 
• 0.5uV for 10db S+N/NI• Selective: 2.2kHz @ 6db, 4.4 kHz @ 60 db • Noise blanker 

• RIT control • Squelch • Meter for "S.*/ Power out • 13.8VDC, neg. gnd. (operates over 
11 to 16 volt range) • Current: approx. 4.5A • Supplied w/2 pwr cords, mtg. bracket. 

the amplifier . . . 
Reasonably priced, all-solid-state amplifier 

is added simply to ECHO 70 (or other equipment) 
to increase power output to approx. 70 watts. 
Reliable, advanced in design linear amplifier 
uses highest quality RF power transistors and 

micro stripline construction. Broad band: 
covers 400-470MHz without tuning. Has RF-

sensed automatic switching w/manual override. 
Unaffected by VSWR. 21-1(51mm), 6.5"W(165mm), 

12'D (305mm). 13.8VDC nom. Clean, stable 
performance. 11.5 to 14.5VDC. 

the rotators . . . 
NEW ELEVATION ROTATOR Model KR-500 
Use for OSCAR, moonbounce, etc. Heavy duty 

for use also with stacked arrays. Motor disc 
brake / limit switches. Rotation. 1 min. / 180 
degrees. Weatherproof. Attractive direction 

indicator is supplied. 

NEW AZIMUTH ROTATOR Model KR-400 
Ideal for long boomers. HF tribanders, VHF 

arrays. Supports 400 lbs (200KG). Medium duty 
with electrical brake/limit switches. Rotation, 
1 mm. /360 degrees. Weatherproof. Supplied 
with attractive, functional, direction indicator. 

495.00 

li KL M   Ilf<1. 0.11 

f " •  

70  Cr) 
W AIT SCHID St•Ill 

POW'S AP/4/LNIRS 

245.95 Model PA-10-70-CL 

the applications . . . 
OSCAR uplink with SSB and CW . . . 
(using transmitter only) . . . 

Transceiver for point-to-point 
communications. .. Hill topping.. . 
Summer VHF tests (boost your score 
through OSCAR). A great, compact, 
lightweight portable. A fine base 
station with auxiliary AC supply. 

the antenna . . . 
• 

16 ELEMENT  KLM-432-16-5, long boom 
16 element mi. covers 432 MHz, 

plus or minus 2MHz, uses the proven 
high efficiency multi-driven feed system. 

Because of more critical matching charac-
teristics of narrow banding, antenna comes 

complete w/ high performance KLM 11 balun. 
Elements: 16. Boom: 12 ft (3.65M). Wgt: 5 lbs 
(2.25KG). Gain: 15dbd. FIB ratio: 20db min. 

YAGI 

45.95 

the company 

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

At your dealer. Write for descriptive catalog. 


